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Traditonal research in Staegic mang@gement shows limitations in
exphining pheaomaon n highted indusries We find thatthee is rason
to eplore howa st of took, dedoped n the ememing liemature of
staegic manganent, ould beintegrded inb an oveall framework tha
coul speifically be goplied to hghtech indusies. Furhemore we ask
ourelves howdo @npanis navigaten a urbulent newvork envionmant,
throughhheproes of tebnobgy ®lection?

Ememging fom the cas study of Bluetobt we wish b find paterns
indicaing how a framework for mangging the dynams of tedinology
sdection in highted indusries could bebuilt. Furhemore, ve wish to
contibue to the owvel undesanding of high-teh nangenent,
spedicdly in the hfocom indusy.

We have onduted a snglecaz gudy on aproject in the high-eth

industy. In thechoice of ourtheordtal franmework, ve focuson theears

of interest managing lktaos, andadsand alian@s Theempricd dat has
manly been coleded hrough imgiviews Futhernore, we have usea

atticles and @mpany spedic informaton maeial. The adysis makes a
compaison of the finedigsin thetheory ad in our cee sidy. Then, ve

study theinteggraing aspets betveen the tleears of inteed. Emerging

from the analysi, we draw conclusons on paterns indicding how a
framework for managing thedynamcs of thetechnobgy seddion in hgh-

tech industies could be blti

We have dund p#erns indiaing how the tleearea of intees, mangging

chaos, sindads and aliancescan be intgraed. We illustrak this vith an
integrating technology seltion cygle We conclude that optmising

technology vale is he ultimae saring pont In oder to do this, a
company neks to Hectivey diffuse its technology to the niag, which

entdls unertinty and rsk. Bulding a allanceis an dkdive way to

manage risk and atact resouces The conpostion of thedlianceand its
effectiveness in nangement ae citical Emeaging fom te aliance, a
ngwork of conplemrenbrs and sibequentt, enduses is establishe,

which intiates a stadard. Fom this phas it is critical to assmble
compe¢ndes, mantan a high pae of dedopmert and utise spin df
technologis, in ordeto mantan a ealing posibn within thenetwork and

optimise tehnobgy vaue.

Blugooth, Ercsson, Hghtech, Managng daos, Sindads Alliances
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Chaper 1

INTRODUCTION

The introductin presnts a eenarb of the fuire and a background to theresent
industy dynamics. Wethen disus theproblen of the th&s and pogion it within
exantresarch. Finaly, we dahe thepurpo® of the thas

Imagine living your et life within theconfines of a bubbk. Now imagne thatthis
bubblehas aradius of 10 nters. magine a oven thatends a mesage to the TV you
are wdching vhen your moosae is done or abicycle lock thabnly opens whean
authorsal peson comesnear it.(SIGnd Newsleter, 1999)

Wirdess néeworks @&e actudly transfornmg theworld into avas web of corputes,
sddlites and fibre optic cables where the nev languageof tetinology lés us
commnunicde with one anothen a sirprising wa. Mobie commurdaionsdevices are
sd to beome one of the ceattehnobgiesof the21stcentiry. The mobg phonewill
e.g. evole from a voie-ony devie towards amuti-fundiond communcabr capdle
of transmtting and receiving notonly und, but Bso vdeo, gill images dda and text
(Time magane, 1999)Toda, a whole newera ofpeasonal @mmuncaion is on the
way and thegpplications een endless. @ly ourimaginaton will st the linis for the
future

1.1Background

In the past drategy resarchers have not focused on tbulent
envionmats. Mostof the etant famevorks in grategic nanagerent
implicitly assime a benign emronment that is smple and not ery
dynamc. Yé recent advance in tehnobgy, oupled with a gibal
political climate that is favourablto fee narkds hawe nade partsof
manyindusties [..] more tubulent. In indusies eated to inbrmaiton
and ommuntaion (what | call "Infocom") tradional indusy
boundaris hae dsappared.(Chakavarthy, 1997, p.69)

New technobgieshavea ralicd impacton ourlives and in paticular on the \ay we
communicde At presat, we epeience frequent changs in ©mmunicaton
technologis. Inte-industy barrers tumble, wich mensthatmanages need to ermap
ther peception of bugess draegy. A minor revalton take phce in which
industies, tehnologis, poducs ad <wvices convege. Todg, we obsgrve
tdecommuncaton, ralio communi@ion and ompute communcaton onveging
into one indusy. In orde to ®pe with this turbuknt environrant, ve obseve
companiesuilding neéworks ofdraegicallianceswhich leads to gbal dommanceof
a fev players. We &0 noe a inceasng denand in wrelkes tetinologes ad
mobliity. Technologial evoluton, ®upled wth a more liberal global politicd
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envionmat, teas down mobdity bariers' tha use to potectthe téecom industies.
The® arerecuring pheonena in a nuiyer of indusries.

In high-ed¥ indudries this @n be ver digincly obseved. Tehnologial
devedlopmaent often endles the enmgene of compleely newproduds and makets We
can obseve a number of cases whee the pocess of technology sledion is
chamdelised by gnificant uncetainty and ompkexity, which equiesa new logic for
management. Through this thes, we digusstechnology sledion as the procesof
developing and @aching industy and maket aceptancefor a newechnology.

A project that illustaes a casewher the telenology slection proes hasbeen
sucesfully managed iBlueooth. Ths isa concet that enable mobié devies to
comnunicde Blueboth, in itelf, is ashortrange rdio technology that i dlow
wirdess intezonnedbn of awide rangeof devics; for ekamplebetveen a FC and a
printer. The nam Blueboth symbolisesa vison of uniting thetelecom indusy and
compuér indufty. Hisory tels of a Danish kng who unted the Scandhavian
counties in the 10" century, wo wes @lled Harald Bl&and (ie. Bluéooh). The
Bluetooth technology @ orginaly initiated by Ercsson Mobile Commnunicdions in
1995 and landhed in May 1998, a a license{free pecificaion by theBlueooth Secid
Interest Goup SIG).

The Bleboth SG is acomprehens/e nework, todg compiising around 1400
companiesErcsson, vhich develope the core short-range radio link technobgy for
Bluetooth, is the dving force behind thgpedficaion. The company joinedrieswith
Intd, contributing with itsknowledge They boughttogehe Nokia, in ode to sgnd a
credible forcefrom the mobie phones industr Compuing monolths BM and
Toshiba contbuted with ther specal experise, r@resating a sippot from noebook
PC produess. lItis pralicted thd “beore the yea 2002, the Rletooth tehnology il
be buit into hundreds of hions of éedronic devies. Thisnakes iby far the fagest
growing tedinology e@er.”(Blugooth — Wides connetions made &g, 1999, p.16)

1.2Problem Discussion

Tradiional resarch in $rategic mangement ha fiown ®melimitaionsin explaning
how acompany deals with the emegence of newhigh-teh produts. Ths emegence
involves aproces of legitimising thenew technobgy, alapting itto cusbmer nesds
and introducing ito the meket.

Porers frameavork (1980, 1985) providass wth a us#ul tool for analysis of the
extenal daraterstics of the indusy thatprevals, at agiven point in the, in tun
providing an explaaton of falure or succes of aproductor a new tehnobgy. Lder
studies of theinternalchamladeistics ofthe fim (Barney, 198@ay, 1994) give fuher
insights than ssistal in explaining crual factorsof sicces orfalure However mud
literature on $raegicmanagement is sl too taic to anayse aca® in today’ shigh-
tech industies (Chakrearthy, 1997; Eienhadt & Brown, 1998)

A new flora of literdure isemeging, which tiesto explan the pheomena ofthe
preent dayngwork econom (Arthur, 1996; @rsick, 1991;Shapiro & \arian, 1999;

! Not long ago doption of wireles data ) services was prevented lack of data fiendly digital platform sich &
Code Dvision Multiple Acces CDMA), Global gstem ér Mobile Cormunications GSMuserfriendly devices
and the alesice oktandads

2Pleag view Apendix 1 for definition
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Sdiilling, 1999;Chakraarthy, 1997; Mlebuff & Brandeburger, 1996 eic These
idea do ofen provide &eter $tof tools for anlgsisof indugrieswith a hgh pae of
technology ®olution aad inense empdéition. In orderto exphin the dynamics of
technology eledion in hgh-ech indusies ve nesd to tun to theaising on daos
standads patneshps aliances etc

We find tha thee is reasn for exploring how theeidea ®uld be inégrated into a
overl framework tha can ecifically be aplied to hightedy indusries
Congquentl, we use aca® sudy of thedevdéopment and binging to meket of the
Bluetooth technology, in orddéo iind patemns for managing telsnology slection in
high-ech indusies, vhich in turn ould be oncetudised into an irgaed
framework. We wil use theliterdaure mationed &ove andelde thistheorsing to ase
of questions th& managersn highted indusries inevitably face in this netvork
envronmaet.

In a turbuént environnent how do ompanies naigae towards acontrolled stuaton
in developng high-teh poduds? How doesa company estalish a sandad aound
ther hightedr luton? Hbw do they deide whetherto usean oper- or dosed
architecure, wheter to diffuse orproted ther technobgy? How do you choas the
degreeof openne® Why doess ®mpany choos® engage in patner$ip? Hbw do
you choos theform of patneshipsand the “rght’ partnes to coopeste with? Wha is
the rason thh osme ompanies toda choog to go a far & coopeating with
compeing companig? Fbw does a conpany dal with the redive postion and
interdep@dene of dl thesechalenges?The eseart quesion for thisthess wil beto
exlore, in eation to thisdisaission, whatwe can lear from the Bluetdotcase on
managng the dynarosof tecinologysdection in highted indusries

1.3Purpose

Ememing from the as sudy of Bluetodt, we wish to find paerns indicéing how a
framework for managing thedynamcs of tedinology slection in high-€d indusries
could be built Furthemore, we wish to @ntibuteto theoverl undestanding of high-
tech mangement, pedficdly in the hfocom indusry.
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Chaptr 2

METHODOLOGY

Thischapte degribes themethodobgy of ourthess. We dicusshe ¢oice ofresearch
mehods and dection of cas. Fnally, we disawss the choice of the theogical
frameworkand the proature for dah anal\sis

2.1Resarch Design

We have chosen @&sarch deign that issinglecase rathe than multiple-case Yin
(1984) disas®s three grcumsance under which the snglecae dudy is a
appoprige design. We find that Bleboth reresats acritical casein testing our
chon theoretal framework. A the ame tine, Bueooth is to acetan degree a
uniquecase & it hasbeen emakably succesdul in implenentéion. Many exanples
demongrae the dificultiesin the technology sledion pocess For exanple, HDTV
was a projet thatwent through théormaf gandardiation proes. Depitethe fat that
the tehnobgy wasavaiable10 yeas ago, ihas stl notbesn adopté on a comercial
s@le. Sun Mcrosystms Java is aobeing exanple ofatechnobgy, which hasbeen
redatively succesgul in dandardiation, butwhere the gonsor ha log contol of the
development.

“Sun was agerto license dva to as rny produces aspossble and
was &en happyto ofer a licenseto its fiercest @mpetior, Microsoft
But Mcrosoft tewerly retinad the right to “improw” Java in the
licenang agrenent. Mcrosoft then poceeded to add its own

“i mproverants” that woked ory in theWindows envonment!
Shapio & Varian, 1999, p.248

Toda, fev companies denonstae asmilar kind of drateic reasoning vith this
disinct potentall to siceeed. Furthemore, & no gientfic fudy hasbeen doneon this
case thegudy would also be oévdatory chalader. Theprimawy pumposeof the caeis
to desribe the béancel higory and devedpment of Bueboth flom the ida to vhatit
is today. We have ppared ths cas sudy wth the gpedation that itwill be rch in
information and u®ful foreducabn and esarch in elded aras

We take parin asenminar on hfocom at Lund biversty, St¢iool of Eoonomts and
Management. W\ seached for aompany in the Infoom industy thatwould provide
uswith an obgd of gudy, siteble for undegandng hgh-teh mangement. We wre
familiar with the develpment of the Bluebth tetinology, and found that thisvould
méeke an idal @segudy on the enmrgence of gbbd standads and theimportaince of
networks in todg’s high-eéd indusries

3 Will be elaborated in chap@#.1
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The inital idea of wha is the Bluetobt Speial Intees Group tods came from
Ericson Mobile Commurgatonsin Lund. The key Bltooth admistaion and the
Ericson Blueboth dedopment teamis Hill locatd in Lund, ahortdisencefrom the
Univessity. The poximity has given ugiood @cessto thecompany and priorugtieson
the mobik conmuncatons industy.

2.2 Choiceof theoretical ramework

We have use a therdical framework for copng with key isues in maaging the
dynamics oftechnology sledion in hgh-tech indusies. h conpaison to tralitional
theoréical gpproaches, the theoes rom theemeging draegy lieaure tha we have
choen gve us a poweful st of toolsfor undestandng aaxd communiaing the
esace of ourandysis of Bluetooh. Fom thisliterature, we chose to focus pgarulary
on thiee aeasof interest managing chas dandads ad allances. Fgure 2.1 Bows
how thesarea inteconnet

Managing
Chaos

b

Standards

Figure2.1 Theoeical frameavork

In our analysis of the @, we $udied eech of theg individualarea, thei rehive
postion and inerdependencgein oder to identify patems that would hep us
undegand the managment of technology &edion in high-¢ch indusies.
Subgquent}, the foas of this theisis on the irggraing $radowed areaa the ente
of the mode. This aeaillustaesthe unexplored llges bewveen the thee area of
interest, i.e. thig rdatve postion and intedgpendene.

Managing dhaosis reevantbe@u® theenvironnentin which Bluetooth haswlved is
dynanic and in constda change The limited organsdion, the omplexiy of the
technology, the mdly growing interest and the conahty changng néwork of
patnas hae gedly affected maagenent of the Bluebth projet Consequdly, it is
of interestfor compaies to devep a srateic framework for coping wth this conplex
and poséilly chabtic envionment.
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Stndads are réevant prmaily, becase thesting of asandad hasbesn a entral
issue thoughoutthe Bleboth poject The choiceof an open &andad hasto gret
extent affected the patnial success ofthe deelopment and ovedl acceptace of the
technology. Seondly, histry showshow it could be amater of surviva, in high-ech
industies, whehea a technology isdoptel as atsndard or not

Alliancesare r&evant beausethe Bluedoth SG $ows how ompanies oopeae
although the individuadompaniesoméimes conpee in ohe aras The tudy my
add insight inb why companie chooseto mopeae with compeitors ad how to
choosehe “rght” patners.

Thee ae obviousy many othertheorie that wuld apply to thicase such &s real
options srategy (William®n, 1999) who desdbeshow a compaly can veork with a
porfolio of emeging technologe & optons on the future virtual oganisng
(Venkdaraman, 1998), wio disusss abusnessmodé for the knowledge econony
built on agrong IT phtiorm, vdue innovabn (Kim & Mauborgne 1999, p.43), Wo
sugges“Value innovaion m&es thecompeition irdevant by ofering fundanentdly
nev and superor buye vale in existng market and by erding a quantunteg in
buye valueto cratenew makets”. We hae rdered to ®me ofthe® draiegies but
decided notto eldorae on these&ea in dpth. We find thatthe three chose ares of
interest ae themostcritical to the Bligooth @se

With the supportf this th@reticd framewvork, we could ilusrate howthe dynants of
technology sledion in ahigh-teeh pojed hasbeen mangead. It enabld us to dsaibe
how thesdhree aeasof interesthaveplayed a entrd role in ceaing amaket potential
for Blueboth. Fom ths sudy, we ®uld drawcondusionson thepatems thatndicae
how aframewnvork for managig the dynames of tehnobgy ®lecton in hghtech
industies could be biii

2.3Data Colledion

We coleded dat though inteviews, emal communcéion, obsevatons, ad
seondary gurces. The prnay sources were ®m-drudured inteviews with
individud regpondens. We onduced inteviews on sveral oacasions by visiting the
choen rspondentst ther work place The nine psonalintaviews we conduded
were tapel and transeibed. Interiewslaged on aveege 60 mmutes alhough a fe/ as
long as 90 mines During theintaviews, we kepta coninuous reord of inpressons
and reodal informal obsevaions. We use&l an inewview guideto anduct the
interviews. We revisel and made theagenda ofdisaission beter adjustel and
sophisicaied & we inervieved moe peopt and obtaed abeter undestanding of the
ara

The reponderd were dos@ by thei impotanceto the case However, eme key
pesons of theproje¢ have not beeinteiviewed dueto limited time ad acesibility.
During the fist inteview, we gaherel sme infomaion on the individual who
initiated the prjectas vell as thosevho hal alealing role léer on in the prog. We
also ®ached for peopl who coutl have a externd view on the mject within
Ericson. Smeone wo would dso hae adraegic oveview of the projet, butdoes
not tke pat in the ddy acivities. knally, we found itimpor@antto interview ome
people represating the other companies in the SIGAs the theis progesed, we
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developed an undstanding of thepeoplethat greadly afeded theout@mme of the
projed.

Before conducing any of theinterviews, we sudied comprehense £®nday oures
(books artcles working pgers and Intemet homepages) to gan a bakground of the
industy and thetheorsing on saegicmangement focusg on dynant makes and
high-tech progds

The inteviewswith theSpe@ Interest Group merbe's were conduded by e-rail. We

md with me poblem geting the membes to aswe our qustionnare. Sone

companiesmply ignore our E-mal. We oncluded thathiswas ethe be@usethey
did not have tim or beausehe thes wes intiated in wopeaion with Eicsson. For
inseince, Wkia ompkely tuned down oumuesionnare. Theefore, in rgads to
Nokia, we havehad to ely on seanday soures

2.4Data anayss

Kjelén and Sodenan (1980) dicusshow acae dudy can bepreented \ith three
chamdelistics, the etor, the hitory and thereality transter. Theadorsin our @secan
be an individual a group ofindividuds or theentire Blugooth orgaisaton tha each
has is own anbitions wishes, ®mpetace axd powe to at and influence eab other
overtime Consquenly, it must beéeken into consderaion tha therespondetsin our
case company have threown purposeof wha to achieve with the interiew and the
maerial isthusbiagd in a way that weeannotessily assess. Thoughout the istiviews
we noficed tha the egpondats were ke@ on haing theirnamementiond in rdaton
to imporant evats of theproje¢. Congquentf, we askel theregpondetsto tel us
about the inteapreaiions ofdifferent critical events in der to gé as may vasions of
the sene sory.

Thehisory could involvean eent, an @isodeor a £quence oéventsan thehisory of
Bluetooth and the mdmr conpanies of the SIGIt isimpos#ble to undesand &
organisaton if one dos notalso haven undestanding of itshigory, i.e. the evestand
procesesup to is preent tate Historical facors ould dfect the vay therespondents
in ourintaviews &t and daw condusons They might preentinformaton tha could
only be inerpreéed coredly by ssmeonewith the sme hisioricd frame of reference as
them(Kjellén ad Sédeman, 1980Q)We hae dtempied to get picture of thehisbry
and eolution of the Bueboth oganisaion. However it would be a immensdask br
usto gudy the hatory ofthe individud menber conpanies in deth. Consgquently, it
would be inpossible for usto undestand how the copenies’ hisiricd badkground
has afeded theout@me of the projdc

Findly, the procgure oftranserring reality from theBlugooh cag to our acdenic
thess involves ®veral geps of intgretations and wrdings, viich ould modify the
original intent ad wordings from our respondents.tlis dso inportant to noe tha
Ericson wes at the tim of witing thisthess, in amaketing phaseof the Bluetooth
technology. Coresquentt, we are avare tha some of the inbrmaion from our
interviews mighthavebeen calured by inentonal or unntentond makeing efbrts.

At theanalytic sage mud dgpendson an invetsgabr's own dyle of rigorousthinking,
along wth the afficient pesntion of eidence and ereful consideation of
aternatve intepredions (Mn 1984) The anlysis was @ried out in arepeatel
proces whee we gradully have added mares ourundertending for the esach
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araincresed. Hist we olleced awide anount of information. The, we usel a
compaison of the findigsin thetheory and in ourase sudy, in oder to idenify
patems indiaing how a framework for mmaaging thedynamics of technology
sdection coutl be managed. Energing from thee patems, we drev conclusons on
how aframewvork for managig the dynames of tehnobgy ®lecton in hghtech
industies could be biii
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Chaper 3

THEORETICAL FRAMEWORK
A Nev Logicfor the Navork E@nomy

In this chapte we praeent the thwy that we usén theanalyss of our ase We begin
with a theoretal baclground to posion theliterature that weuse. Tien, wepreent
the choseareas of inerestin thetheory managing chaos, tandardsand alianes

Staegic mang@ement ha itsorigin in traitional econont theory. Conseqoty, we
will gatt off in economicheory and the diérent vewsof conpdition. Energing from
the citique of tadiiond schools with origins in Indusial Organsdion ad
Chanbelinian ompetiion (Porter, 1980, 1985; Baey, 1986), v will coninue to
disauss econont theores thattake dynamics ad tubulenceinto conglerdion
(Schunpeter, 1944, Athur, 1994).

Within the eneging literaure on sraegic managaent, we will focuson thee areas

thatplay a entrd role in maaging thedynanics oftechnology gedion in high-¢ch

industies. Thes aeasconem howcompaniesopewith an evironment of lbaos and
turbukene, how one bids and maagesa $andad from this environment, thedegee

of opennessand how veorking with anunber of patneshipsin a netvork extend ad

strengthen thevalue ofthisproes.

3.1Traditional Strategic Managenent Theory

3.1.1INDUSTRIAL ORGANISATION COMPETITION

"The arly mcro-emnomstscopied the amthemats ofmd-ningeenh
century phyics euaion by guaion. [Atorrs’] became the indigtual,
'force’ beame theeconomists’ noton of 'marginal utity (or demand),
'kingtic enegy beane toal expenditure. All of this was syntheszed
into a oheent theoy by Afred Marshdl- known asthe theory of

industial organiation.”
Eric D. Beinhockem Pascale, 1999, p.84

Alfred Marshal (1950) repremtsthe taditional wordtl of econonas wth oiiginsin the
end ofthe 19 century. “Mashal's world of the 1880sand 1890swas one of bulk
produdion: of metl oes, arline dyes, pig ion, cod lumbe, heavy hemicds,

soybeas, cofée — omnodities heavy on reources, light on knowhow.”(Arthur, 1996,
p.101)The world of Marshdl was daratersed by ejuilibriums which madé ordety

and pedctabke. Thisin tum, male it amenableto ientfic analysis, sable saafe and
contnuous. (Athur, 1996)



Bluetooth — Managing theyBamcsof Technology Selection Theoretical

Framework

In traditional drategic managemm, primaily repraented by Industial Organistion
and Mcheael Porer, the maket dructureis asamed dabke and consignt. "Firmswill

eah haveunique grengths and weakneses in daling with industy gdructure and
industy drudure can and does $ift gradualy overtime Yet undertanding industy
stucure must be thedating point br draegic andysis.”(Porer, 1980, pp.&)

Congquentl, acompay’s mmpetiors, cupmers, sippligs ec. are ssuned to be
given, indvidud actors on the m&et In morerecent draegy lierature an aditional
ador, complenentorsisrecognisé. Complenentorscan be déned as "..ltoe peop
and ompaies that supply omplenentay goods and srvices.”(Nalebuff &

Brandeburger, 1996, p.26)

Porers tradtional value dain (1985) amptsto explan the vale cedion within
firms. However, many hae quesoned ths concpt for taking a too naw peedive.
His orgind idea wasexpanded to incorpatea neéwork of valie chans (Grant, 1995).
“Ead firm mus$ be undesbod in the conté of the overkh chan of vdue creating
adivities of which it is only apat.”(Shank & Gvindargan, 1993, p.48) The new
compeitive dtuaton and the ineasng complgity of neworks, equies anew
bushess logicin which the hility to handlerelaions hasbecomea criticd fador.
(Duysers De Ma & Wildenan, 1999)

3.1.2CHAMBERLINIAN COMPETITION

Chanbelinian @onomcs focuse on theunique resouces of thefirm. Baney (1986)
disausses how frms in a industy have unique @l ovelapping e®urces and
cgabilities. ‘Conpettion [...] has many ofthe diaacterisics of pefect mmpetiion
[...] aswel as many of thechaaderigics of a monopoly. Chabelin caled this type
of conpettion monopolisc conpdition.”(Barney, 1986, p.793) Bagy (1986) trther
algues that unique resoures and @pabiities may dlow conpanie to eploit the
orthodoxy of an incubent’s draegy by #eing the industy dructure and
congquenty build a compeitive alvantge Hanel & Pahdad (1990) sae thatthe
long un ompeéitivenes of the ifm derves fom the hility to buid oore
compegnges, thatgeneae nev, unantipatel productopporturties, &ser and more
eonomcdly than compditors. They futier sugges a view of the orporaion & a
porffolio of conpetences. "Ifacompay is winning the ace to build caconpeencies
(as oppoed to buding leadeshp in afew tedinologes) it will dmost ertainly
outpae ivalsin a newbusness deelopment. "(Hamd & Prahalkd, 1990, p.87)

3.1.3SCHUMPETERIAN COMPETITION

Scdumpete (1950) on the othehand damladelised the eonomy a insable ad
unpredicable. ¢ aguel tha the driving foces in the indusy are mde up of
revolutionay changes tedcnology ad makets

"Capitalism then, isby natre a formor nmethod of eonomc change
and not ony neer is but n&g can bedationary. Tie fundamatal
impulse that sts and keeps the capitlengine in notion cmes from
the n& consurars’ goods, the new ethods of mducton or
transporation, the new arkes, the new foren of indusial
organizaion that @pitalist enteprise geaes This procss ofCreatve

Destruction istheessential factabout capalism”
Joseph A. &umpeter, 1950, pp.82-83
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He arguesthat firms @n only impefedly anticipae this kind of maket condtions
Barney (1986) wggest tha the connd@n to Charelinian €onomnicsliesin thefact
thatsomefirms will have the urque &ills requied to be theourceof thesedramatic
change in theindusty, whereas oher firms ould have theainiqueability to rapidly
adapt to whaver changes thabacur.

3.1.4ACONTINGENCY THEORY

Tradiional economic theoy is built upon theassumptin of diminishing réurns and
tdls us that @nomtc ations gesnaae n@aive fealbacks thalead to apredictble
equlibrium of pricesand maket fiares. The ngaive feelbacks ted to sabiise the
ewonony, snce any mgr chages wl be neutdised by thereadions that they

generae (Athur, 1996) Much ofthe ¢asial management thery is b&ed on ths

asumption ad does notconsder the dynaimsin theeconorny. Congquently, iwas a
vauable ontibution when theconingency pproad hal its impact on resarch in

organisaton theory. It suggess that ther is no bstway to oganise;inseal, it dgpends
on thechamceristics of the isuaion. The ontingency pproat further indcaesthat
mechanist sysiens of manageemtare mostffective in dable Stuatons ad organic
sysens of manageemtin changing envionnmens (Mdm & Eneoth, 1996)

Ewononic theoy provides us with vey vdid, well-tesied theaes for gudying industy
competion. However, in cdan indugries in today’'s economy, thesedo not
sufficiently explan the paerns of maket dynames Consquently, we will continue
with a dsasson of the mae reent witingsin drategic managesntliteraure.

3.2A newlogic for the Netvork Econony

“The industial economywas popudted wth olgopolies industiesin
which a few large fmsdomnated thei markds [...] In contrast the
information econony is popukted bytempomry monopoles. [..]There
is a cental differencebawee the old and new @nomes the old
industial economyis driven by the*emnomies of sde’; the new
information econony is drven by theemnomesof netvorks”

Carl Shapio & Hal R. Varian, 1999, p.173

“A fundanental ift in the eonomcs ofinformation is under way — a
shit that is lesabout anygedfic nav tedinologythan about the fac
that a nev behaior is reaching ctical mass Millions of peopl at
homeand atwork are @mmurgating ¢éectronically usng unwversal,
open &andards This gplosbn in connetivity is the lag — and, for
bushess #rategigs, the rost important — wavein the informaton
revolution.”

Evans, Philip B. &\Vurstner Thomas $1997, p.71

Todg, competiion in Hgh-ted industiesoften begins long befe thee isan exsting
maket Consequdly, it beomes incrasngly imporant to undestand the mket
forcesthatdgermine the future sucssof a produtor tehnobgy.

3.2.1PUNCTUATED EQUILIBRIUM

In many pats ofthe €onomy, &bilising forces appelanotto opeae. Athur (1996)
enphasses theimporance ofthe posive feelbacks that ngaifiesthe é&ed of snall
ea@nonic ifts. The eonomt modes tha desribe these &eds differ vasiy from the
orthodox ones. Thealiminishing reurns create a sngle equilibrium point in the
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ewonony, but podive feedbaks and onsquent}, inceasg reums, giverise to

many posgble euilibrium points. @rsck (1991) explans how may s/semshave the
abiity to reah sealy dates He illugrates howthe punduaed equilibrium modelcan

exphin this ph@omenon. Tleeman componerg pla a cental rolein exphining the
punduatel eyuilibrium paadigm, deep $ructure, equlibrium peiods and

revolutionary peods

Deep $ructure

Geadck (1991) sggests tha different gstems face different choices regaging how
they orgaise thersel/es. She desbes dep studureas a néwork of esental choies
a sys¢m méesacording to the make-up dé organiation.

“D e studure isthe sebf fundamental “choesa yysemhas nade of
(1) the bas pars inb which is unts will be organizé and @) the
bast actvity patemsthatwill maintain is exsence.”

Connie J.G. Gerk, 1991, p.14

The erly deps in the deson tree of asysem arethe most mticd. The ativity
patems of a sysem’s dep drudure renforce the gsten & awhole through mutual
feedbak loops Gersick (1991)further argueghatdeg gructure is the higlyl durable
order tha pesiss and Inits change durig euilibrium peiods and dsasenbles
reconigures and enfores the revationay perods.

Equiibrium peiods

Geadck (1991)explansthatduring equilibrium peiods, a ystem mantains the choise
of the deep $rucure Thesysem makes aljusments that peseve theorde 0 it can
movealong pdisin a sableway.

“Within equilbrium perods, the ysten's basc organsaion and
adivity pattens say thesame; the equibrium perod that congsts of
maintainng and carring outthe® choies”

Connie J.G. Gark, 1991, p.16

Maclntosh & MecLean (1999) explan how a ysem can bein equiibrium with its
envronmet snce asysem adats to its conext. MHmM & Eneroth 1996) desaibe
differentlevds of adgtaion thatorganisatons ma find in reation to thei context. A
organisaton thd hasadaptd to the envonnment is in asabke peiod in which the
evoltion of thesysemis posibleto prealict to a cean extent.

Revolutionary peods

Geadck (1991) conpakes the two different type of peods suggesing that the
equlibrium peiods leae the gam’'s dep drudure intat and therevolutionay peiods
dismantles it.

“...the dep dructure nust frst be disnanted, leawng the gdem
temporily disorgankel, in orde for any fundamatal changesto be
accomplived. Net, a sibsetof thesystemnis old pieces, abng wih me
new piece, @n beput bak togethe into a new onfiguration, whth
opeites acording to a ne/ se of rukes”

Connie J.G. Gerck, 1991, p.19
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In an aticle on disgpatve drucures, Malm & Enepth (1996) desribe how the
flucduatons in a syem cone neaa thesold and howthe sysem goe inb aperod of
instability or chaos, oft@ rdemred to & abifurcation point At this point, the gstam is
very enstive to flucuatons Sndl and random eves could bape thduturepah that
the gsten takes Arthur (@994) cdk the ame ph&omeaon path depedengy,
suggesng tha small eventsin a devlpment proes may havegret inpad on the
outome. Mecintosh & McLean (1999) argue thawhen an oganisaion’s equlibrium
point is detloyed, a timeof chaos ensues They further siggest that organisdions can
mantan some ontol over sif-organsing poceses by managig the gsten & the
level of deep stucture

3.2.2DISSIPATIVE STRUCTWRES

Mam & Enepoth (1996)disass theevolution of adisipaive ystem. This inpliesthe
congrucion of aset of dable perods interupted by bfurcdion points. Awrding to
the dscusmn in theprevioussection, dsspdive sgruduresshow howthe gstem is
very enstive to flucuatons and @an take a numbeosf pahs for thefuture These
bifurcation pointscometo a clogg pont, afer which thesyseem expeaiencesa peaiod
of gability.(Mam & Eneroth, 1996;Madntoh & Mad_ean, 1999)

”Performance”
multidimensional

”Now”

Time

U\/\/ Birfurcations

Actual development

Possible development

Figure 2.2 Dsspative S#organsaton (Malm & Eneroth, 1996, p.8)

3.2.3CHAOSTHEORY

"Unli ke the arlier advance in hard sience, corplexty deals with a
world that is far fromauilibrium, and isreative and evolwvig in wag
that we cannothope to prdict It points to fundamdal limits to our
ability to undestand, ontrol, and nanagethe wold, and the nekfor

usto acept unprdictability and changé
Alex Trosglio in Pasale, 1999, p.85
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Wah (1998) tds us howexpeaimentsby <ienist Edward Lorenz have $iowel that
naurd sysens, e.g. the eaher, ae vely ensiive to nev influenes This €nstivity
alows for an inteadive poocessknown & the ‘Butterfly Effect,” which desribes the
image of abuterfly flapping itswings in ASa, causig ahuricane in the Aantc.
LorenZs chaos thery is a major brakthrough in undetanding how srall chaages can
caie omplex, unbreseen onequencest abroade level in the future His theory
suggets that ther is ordehidden beeath an @paently chaot gae of events & the
entre sysem oganisesits own gructure as itedapts(Wah, 1998)

3.3Managing Chaos

The energing liermtureon chas and conplexity theory omprigestwo diferent lines

of resoning, thuglifferent waysof coping vith tutbulenceor chans. The fig, most
elaboatal, popos the ide of dsspaive drudures and Hurcation points(Gersid,

1991; Main & Eneoth, 1996; Chalavarhy, 1997;Macintosh & MecLea, 1999) The
seond, arguethad some indusries do not expeience the perbds of euilibrium,

insea the/ are congantly a the elge of chaos Brown & Eisenhadt, 1997, 1998;
Paale, 1999)

3.3.1THE CHAKRAVARTHY FRAMEWORK

Chakraarthy (1997) preentsa framework br coping wth the inceasng turbuéne in
the energing indusy he efers to & Infocom He arguesthat rapd tednologicd
advances, thathave ton down many barers and opened umrf a wide rage of
opportunities, explai the growing tubulence in Infocom. Furthemore he sys that
“[t]he growing polticd trend towad deegulaion and meket lberaization has ben
anohe contrbuting factor [0 mobilty acrossndusties]'(Charavathy, 1997, p.70)
The athor foeees a convegence of different foms of Infocom ad inadeaingly
comple industy envronment. As this indusyris dalcernsal a a knowlkedgebaseal
industy, it falls within the atgory of indusies that Arthur (1994, 1996) @ues to
have increasing réeums Arrow (1998) deaibeshow one neds to posssahigh dgree
of knowlalge in oderto produce @ducs in indufries of inensve innovabn. Once
thatknowledge hasbeen a&quired, it can beeigycled many timeto poducemore unts
of tha produ¢. Chakraarthy (1997) explias how the pasive fealback damdeistics
of Infocom ceake anumnber of proftable equlibrium points whereas the muitude
compeitorsthatbehae in an unprdictable mannewill cause turbufee. H saysthat
companiesannotmange turbuene, but popose a famework for beter coping with
turbuene. The famevork that Chakravahy proposs is basd on ive main
componerg:

Repeat First Mower

Firg, Chakravahy (1997) explans how ‘{a] draegy for copng with the gowing

turbuene of Infocommustrely on danging therules of the gam not once but
repeatedly. “(Chakravahy, 1997, p.75) eldisaus®s how the thery of first move

advantages frowslimitaionswhen thee isthe posibility to “free iide”, and t&ies that
the Infoom is such an indusy. In ode to sirvive and mantain maket leadership a
company musepeégedly innovée (Chakrearthy, 1997).

Managng Nework Effects

Seond, Cheravarthy (1997) wites thd, while entering a markefirs is anecesay
conditon for sicessit isnot enough. iFst moves do not alays sccea. A company
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with the anbitionsto win in a turbulet envronment also needs to qidy build a
cusbmer néwork around theiarchitedure Lodh & Hubernan (1997)uggesttha an
innovaion neesto offer aten-fold peformaice improverant, sich & the CDdid to
the aidiocaséte, in orde to be&k esablidied tetinology. “The radting “network
effect’ can lad to a viniouscycle bendtial to thenoda firm.” (Chakavathy, 1997,
p.76) Schling (1999) disuses how thesze of the instlled bas of agood @n
acderae a vituouscyck®.

Going Wit theFlow

Third, Chakravdhy (1997) arguesthatone nezds to hee atakent forgoing wih the
flow as aconseuence of néwork effets. Thisis necssry to asoid enteing amaket
when a poductor tetinology is close to locki If the maket movenents bould ted
to beome unfarourabke, erly exit can be gqualy importat to enéring fird and
building a cusome netvork. Arthur (1996, p.108) wppors ths agumentaion by
sting tha “Hanging on to gostion thd is beng further erode by pogive fealbacks
requires throwng renforcenents into a ke alealy lost”

Guiding Phiosophy

Fouth, Ch&ravarthy (1997) sggests tha in turbulet environments, a guiding
philosophy and a tangible iage can besédul to hep foais an organsdionsenegies.
As opposd to Hamd and Pahaad's strategic intent (1993) he popose a les oausel
guiding phiosophy thatis vague ad meely gives enployessthe diedion in which to
look for oppotunties. WaAh (998) finds th& oneway to crete a kind of coledive
intdligence is to cede a gong €nseof fraed meaing in a organisaton. The baed
meaning wil acording to he, m&e people have the feedomto make desions basd
on lo@l stuaions mub fager.

Conex Awarenes

Last Ch&ravathy (1997) finds th& a conpany’s top teamrmeed to be @i versed both
in the context of the firms busines and its hnobgies He sys that “Successiil
entepreneurshipequies both the Wingnes to epeiment ouside aplan and the
abiiity to ommunicat freely and debte openly the Vae of theresuling outomes A
firms fuzy vision and oppotunigic acions must beeconded in a1 everchanging
aray of tangible imaes.(Ch&ravarthy, 1997, p.80)rhis implies boh a contetual
undegandng of your busnhessand of the oppdunities tha surround it.

3.3.2THE EISENHARDT FRAMEWORK

The edge athaos

“The punduatel equilibrium nodel of change assnes that long
peiods of mall, inaoemental bange aranterupted by bref peiods of
dis@mntinuous, adical dange. [..] For [somelfirms, changas not the
rare, episodic phenonenon dsaibed by the punduatal equilibrium
modé but, rather, it is endenc to the way tts® oganiatons ompée
Moreower, in highvebdty industies wih ghort product gcles and
rapidly difting competive landsapes, the abilly to engagein rapid
and rdentkesscontinuous change tsudal capability for suwival.”
Brown & Bsenhadt, 1997, p.1

“ Pleag view chapter 3.4.2
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Brown & Einhadt (1998) ague thathe punduate equilibrium modeis miguiding
for ompanies in &stpace indusries Instad, thg propose thasuch @mpaniesre in
congantly turbulent makets, conpeting attheedgeof chaos

Timepacing

Eisenhardt & Brown (1998) rid thatmost mange's texd to changen regponseto
eventsin ther environment. Thismay bea moveby a competor, a ©iange in
technology, kiftsin cusbmer demandsetc They refer to thisway of working & ewent
pachng, which asumesthe dable, prdictable environnent of Newtonian economcs.
When mange's hae to copewith moe tubulent buses environrents, Eisehadt &
Brown (1998) sggest aconcept they @l timepacng as acritical fador for sicess
Time pacng inplies crating new poducs or srvices, lainchng new businss or
enteing nav makets wth rhyhmic, sheduled intevals. Tme paing dls for two
managenent tdlenges (1) managment of transiions and (2) managemi of
rhythms.

Managng transtions

Eisemhardt & Brown (1998)rgue théa mos companies maage thedeveloprant
proces and miket introducton of newproduds, but pay litle dtenton to manging
the tanstion beween one projet to the next. Theyfthe suggest that ther is a
significant leaming epelience in paying @ention to the managentof trandtions as
they occur lesfrequently tha other ativities.

Managng rhythms

By deinition, time patng is regur, hythmc, and proative. Esenhadt & Brown
(1998) auggesttha buiding a rgularand dsinct rhythm of tansiions wll sustain a
momeatum of progress. “Rhythm hels people plan &ea and gnchronize ther
adivities.”(Bsenhadt & Brown, 1998, pp.634) I givespeoplea €1 of ©ntol in
othe'wise chaott makets. Theg furthe aguethata very critcal aspect isto et the
right rhythm andysichronizeit with bot theresouces and gpabilities of the irm, and
with the ators in the met place ([Eisenhadt & Brown, 1998)

Eisenhardt & Brown’'s ancept of time patng (1998) can bereldaed to theadsing on
technologial life cycles (Tshman & Andeson, 1997De Meyer, 1999).

“...an industy evolvesthrough a sccesion oftechnology ycles. Each
cycle begins wit a tetinologcal disontinuity. Discontnuities are
breakhrough innoations that adance byan order ofmagnitude the
technologial gate-ofthe-art which charactezesan indusy. [..] A
singledomnant dsign alwag emeged folbwing a dsmntinuity..”
Tushman &Andersn, 1997, pp.46-49

Moore (1995) disusss howthe Technology adopon life cyte coud be vsudisal as
an Scurve.

De Meyer (1999) rgues tha by intoduchg atechnobgicd solution to themaket too
late, a conpany wil experence boh a fiorte productife cycle and educd incomes.
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€A

Market introduction

Product A
Product B

» Time

Figure 3.1 Tehnobgical life cyte, (DeMeye, 1999)

De Meyer (1999)ays that tning iscrudal, as bang first to themaket wll give the
company a longeprodut life g/cle, a oppomnity to diarge a pge pemum and
maket leaming arve effects. Thiswill inevitably have asgnificant impatcon overt
profitabliity.

Patding

In a late gudy, Eignhadt & Brown (1999) have desbed a managenrd proces
referred to & patching. Paching imples a process of routinel/ reimg busnesgsto
changng maket oppotunites. It may bea mater of addng, ®litting, tanséring,
exiing, or combining chunksof busness In rdaton to Chakavathy’s framework
(1997) Eienhadt and Brown 1999) sugges tha in dynannc and turbulat makets
bushess ad oppotuniies are changing H the time New, conveging technologse
produds, ®rviees and energing makets creae opportunities. “In thislands@pe of
contnuous flux, corpatelevel sraegigs must eninualy remg ther busneses to
maketopportuniies.” (Esenhardt & Brown, 1999, p.82)

3.4Standards

3.4.1EMERGENCE OF STANDARDS

A dandad oould be a codied pedficaion @out conponents ad ther rdationd
atributes. Garud & Kumarawany (1993)focus on tandadsas dibotonous et tha
eitherpromote or hinde conpdibility betveen system components Seveal aithorsof
the sraegic lteraure Sdilling, 1999;Fadl and Sabner, 1985; Kz and Shairo,
1986; Gant, 1995; Tushman and mdeson, 1997; Renahy, 1978) ad ingitutes of
standadisaion gtatethatthe processand the detminaton of agandard areof grea
imporan@ to @ econorg. Sgoiro & Vaiian (1999) emphaise theimporeine@ of the
standad-sdting proes. They mue tha “...gandads @hance ampatbility, or
interopenbility, genesitng greéer vale for uses by making the nawork
larger”(Shapio & Varian, 1999, p.229) he®e aithorsdisawsshow gandads can be
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acomplitvied by formasandad sting orby buiding ax industy momatum aound
a poduct

Formal gandad-sdting

Thee ae numeous of official dandad <tting insitutes thoughoutthe world. A
standad-instiute ddinesa sandad & a way of providing axd ompling with the
needs and demds of diferent intaes groups.

“For yeas, bast teecomnunications sandards ha ben hamnred
out by official dandad-sting bodis, either domaically or
internationally. The s$andad-seting process at the Intenational
Tdecommurgaions Union (TU), for exanple, has led to hundis of
standards induding thosdor fax nachines and ndens The ITU, like
othe formal $andard-sting bodis, inssts as a quid @ quo for
endoremat of a dandard, that no iegle fim or goup of IMs

maintaingproprietary contol ove thegandard.”
Shapio & Varian, 1999, p.237

In Euope dandadisaion is a important dep towads buiding a hamoniseal
emononic make. ETSIis an open forunrepreenting a@minidraions, newvork
opembrs manuddurers, grvice provides and usrs. Itis a non-pofit organisaion
with the purposef creting f$andads for the Euopea Conmmunity.(www.esi.com,
Novanber 11, 1999)When a dandad is deéermined, the desion is baed on
technologial, ©dal and eonomtcd aspets. The goals to & a lution thatwill
strengthan compdition, open up newnaket and ppmote quéity and ®airity as vell
ascreatng acomnon bae for futher deeopmaent.

Shapio & Varian (999) sy that anunbe of ecal interest goups, @ndioning as
forumsfor theexdangeof tecinology pedficaions can exis paalel to the dbrmal
standadisdaion piocess They gae thatcomnon aguments agang theformal sandad
sdting proces ae tha they are too $ow, too poliical and itdoesnot pomote the bst
technology.

"F ormal $andard sting is dsignel to beopen to allparticipants and
to foser conensus. Thisosnds good, bubften resilts in a ey dow
proces. The BTV storyis oneexanple it tookroughly ten gars to se
a dandad for digital teévsion in theUnited Sates and HDTV is yetto

be adoptel in the Urtied State on a cormecial scale.”
Carl $hapio & Hal Varian, 1999, p.238

Industy sandard-seting

It is notonly thedecision oforganisatons that gova the adopbn of naionalor globé
standads Fael & Salone (1985) aguethatmostdandadisdion isin fad voluntay
raherthan govenment-imposel. Tushman & Andeson (1997) riguethata dosng on
domnant design isnot tebinologicdly driven but enemgesfrom conpeition betwvean
alternate technologial trajedories initiatel and promoéd by corpeitors dliance
groupsand govenmenal regulatos, ech wth ther own politicd, social, and eonomc
agenda They view dandards & drven by volurary frces but tha bodies of
standadisaion could help upon igth.
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Authors of sraiegic maagerent lieraure someimespretr to cal voluntary standards
for dominant degns. A domnhant design isddined as adngle arditedure that
edablishesdomnance in a produt dass (Abernathy & Utebadk, 1978; Tusman &
Andeon, 1997). Aenahy & Utterback 1978) daes tha theclosing on alominant
design difts pioduct innovdion from magor proces innovabn to incementa
innovdion-building, etendng, and ontnuousy improving thedomnant design.
Shiling (1998, p. 265guesthat“a dandad or dominant degn- mg be enbodiel
in a sngle produd configuaton, thesysemarchiedure of a fanily of producs, orthe
proces by whch produts orservies ae provded.”

The erergence oh domnant dsign narksthe ed of an ea of fement
and the beginning of a ped of increnental change [..] This era of
compsdtion basd on $ight inprovenentson a s$andard dsign
contnuesunti the nektednologcal disconthuity emeges to kck of a
new technobgical cyée.

Tushman and Andens, 1997, p. 48

Socal bendfits

It is impotant to notehatit is not always that voluntaly creaion of s¢andards wil
increae scid beneits to @ economy. Feel & Saloner (1985) tate that although
standadisaion ha imporant ®dal beneits it may havencial coss & well, ponting
out that risting firmswho ae notdeveloping @mpatible produds will be extrenely
rductantto change inb a newand beter standard beaug of the cordinaion poblens
and inital invesimentsthat this involves Furtheamore, Kaiz & Shapio (1986)argue
thatin a varety of manufaduring induries indusry-wide $andards e desgned to
encouage compaibility, but that produéng conpatble designs requies inte-firm
coopeation axd mg raise poducton coss In thecag of inompaible technologis,
e.g. Apple aad BM, the cost of gandadisaton @n be twofold. Frst the cog of
variety, asthe fbw of srvices isreducel. Seond, the ast to the ansume may difér,
which meas that some consimers wll be forcd to buy vha is for then the more
expengve technology.

3.4.2HOW TO WIN THE STANDARD RACE

Severd resaches emphdse tha reognsing the imporeance of volun@ry
standadisdaion pioceses ordomnant designs oould be a key fdor for siccess.
(Shapiro & Vaian, 1999; &illing 1999, Athur 1994, Ktz & Shapio 1986, Tushman
& Anderson, 1990)

Sdiilling (1999) disausseshow many dternatve technologi@al ofers on the nrae,
combined wth vaious forces of maket interest will deemine if a productwill be
adoptd as agandard or dommantdesgn. How to win the sandads raceis not a batle
of great @rtanty. Neverhdess, a modeof the proces en be deeloped ad ertan
factors may hee a reggular and pedicableinfluenceon thelikelihood of tehnobgy
suces Sdilling, 1999). Athur (1989) arguesthatthe® tetinology tragdories ae
often chaacteisal bypath depedeng, implying tha rdatively sndl or randomevent
or ecific factors may inflencethe outome

Shapio & Varian (999) argue th& companies ned to offe consumes amigrdion
pah towads thenew tehnobgy, in ode to overome @nsumelnertia. They drther
suggesthd thee are two apprazhes to dealith this problen — “theewlution draegy
of conpatbility and therevolution grategy of compdling peformance’(Shapiro &
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Varian, 1999, pp.19091) Thisimpliestha onecan conquerthe maket by gadualy
building compaibility around a@edinology, or by ovélnrowing theexistent tehnobgy
with revolutionay peaformanceimprovements. Andy Gove (996) uggess that & a
rule of thumb, oneneeds to dier ten tmes (L0OX) beter peformance to tat a
revolution. Shapo & Varian (1999)ague thatheeis a tradesff, and a company mus
seek a béancebetvean thetwo.

Technologial supeiority & Timing

As high-ed indusriesare daraterised by path depedeng, Sdilling (1999)agues
thattechnologial supeiority and timing beome crucal factorsfor success In the pas
high-ech industy maketng was baed almstexclusvely on tebnologcal superority

and tedea to ignore dterindusty gpecfic dements (Dais & Brush, 1997).nl reent
past we hae obseved tha technobgicd superority has becomeless critical for

comnercid success raher, focus has turned towds the dility to buld a large
cusbmer bae, e.g. ¥S, "Wintel" etc. Athough tehnologial advatage or qudity has
not beome inggnificant in the closing onsandad, “it is not neesaily theone that
enmbodies the mdsextreme tehnial peformance[tha will conquel” (Utterbad,

1996, p.25)

Grant (1995) paits outthe inportanceof time in the entgene of dandad, snce ove
time a donmant desgn paadigm mg emege thais able to nmeta &t of u®rnesds in
a complet and econontal maner. Asnal heal gart overcompetorsmay déermine
the fath of a tebnology, bylockng out alematve tetinologes if they would be
technologially supeior. (Shilling, 1999)

Sdilling (1999)divides indeasng reéurns to adoptin ino threecategories:

* Leaming curveeffecs
* Nework exernaity effecs
* Signaling efeds

Learning curveefecs

Sdiilling (1999)gatesthat in teehnobgy developrant, a fim wil learn thoughout the
process, both in tersiof poducton and in tems ofimplenmengaion. The company will
thusconsstently improve and rafe thetechnology. Be furtheiaguesthatthe larning
curve &eds oten areof tagt naure and ®dally comple. Congquently, this kd of
knowledgeis had for othe compaies to copy. Thieaning poces is pat-dependat,
which mightlead to “citicd we&nessand infexibility”, sincea @mpany may lmme
rigid and only expand theiexising knowkdge bas raha ventureinto nev areasof
compegnges. Sdilling, 1999)

Neawork exernaity efecs

Gookbee (1999)rgues tha one of themog imporant harectaisics of many high
technology indusiesin re@nt yees ha bea theprevalence oingwork exernalties

In theamples of taams, aproducthas neéwork externalties ifthe vdue to any one usr
rises with the total numbe of users who also utike tha product(Goolsbeg 1999;
Sdilling, 1999, Katz& Shapio, 1986;Farkll & Sdonea, 1985)



Bluetooth — Managing theyBamcsof Technology Selection Theoretical

Framework

Sdiilling (1999)suggess thaingwork exernaity effecs ae present pmaily in three
cases. Frg, when thes is gphyscal néwork such atelgohones iad airoads. Seond,
when theg is no phyisal néwork, buta uses bendit inceae with compaibility
effects. Fhaly, when complenentary goodplay a centriarole to the ae of thegood.
Gookbee (1999)rgues tha thereare thre kinds ofnetwork effeds. Direct nework

effects, when usrs beneti diredly from inceasng numberof uses (sich as
tdephones). Indirect netvork dfeds reemred to by eonomsts as delnd &e
ewonomes of £de, when the numberof uses dtracts sippliers of complenentay

goods. Fdly, word-of-nouthnework effect, which impliesthatthe pesat users wil

tdl ther friends A large nevork of uses wll also m#&e it eager for nev usesto find

out informaion and len how to us thegoods e#dively.

The most pgpaent diferencebetvween nework indugriesand normal indudriesis tha
network industiestend to be dommatel by asngle @mpay or dandad. Network
extenalties a prasent in an environent of pogive feaback thatmake arrent
winnes moe likely to ke@ winning in thefuture. Gooldee, 1999)

“M etcalfés law: The \alue of a netvork goes up athe quare ofthe

numberof uses.”
Bob Metcak in Shapiro & Varian, 1999, p.184

If nequds the nurbe of uersin a nevork, then Metalfe's lav would beexpesea as
n_ -n. Shapiro & Varnan (1999, p.184)ufthe datethat“Metcdfe’slaw is morea wule
of thumb than daw but it does arse in a retively naural way”. Shilling (1999)
alguesthatthe &e of a technobgy’s indaled bag will attract complenentors ad
subgquentf newuses, which will spur a vituouscyde.

Size of Installed Base

Availability of Complementary Goods

Figure 3.2 The vituouscyck (Sailling, 1999, p.268)
Signaling efeds

Sdiilling (1999)argueghatthe $ze ofinstalled bas can ave & a gynd to wNsumes
about thegualty or vdue of a good and coaguent} influen@ tehnobgy’s likelihood
of adopton & a domnant gandad, even in theabsence of leaning cuwve dfect and
nework exernaities Gooldee, (1999) @ues tha if a compawy can onvince
cusbmersthatits productwill be themog widely aceped, ths will tend to wrk &
sdf-fulfilling prophey. He emphaises aconcept herefes to as aconsurer buzz
which aan trigge ggndling effets. The buzeffed is the @son vy companies
would inves heaily in advertising of a produt tha does notyet exist on the maet
Conaumersput tug in thenunber of uses of a good andra likely to feé rductant to
change afer haing genttime and mone on learning howto usethe poduct The
consimer faeso caled swithing cost To aoid this, the consuen often dho to put
his tustin the 9ze of inddled bag. A large e of insthed baecould dso £nd a
signal to the poduces of conplementay goods thus réamging the waalabiity.
(Schilling, 1999) Shairo & Varian (1999) disuss the imptanceof brand nane and
reputaion. They sgges tha this is paticulaly valuablein newvork makets, “It's not
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enough to havthe best product; you have to comge thecusbmers tha you will win.”
(Shapiro & Vaiian, 1999, p.272)

3.4.3ACCELERATING THE VIRTUOUS CYCLE

Sdilling (1999)emphaises the impoenceof the sze of insalled bag and avaability
of conplementay goods. Sheags that the blding of @mplemeatary goods ad
enlaging of theinstilled bas inceaes thelikelihood of technologi@l lock in. Trs
becomes a slf re-enforcing pocess As the aailability of conplementary goodswill
increae,the &ze ofthe instaBbd basewill creae avirtuous gcle tha ubseuenty
drivesthe avaability of conplementa’y goods andasforth.

Size of Installed Base

Availability of Complementary Goods

Figure 3.3 The vituouscyck, (Schling, 1999, p.268)

Shapio & Varian (1999)preent a snilar concet of avirtuous gcle versus avicious
cycle. By increasng thenumber ofcompaible uers thevalue to the s acekraes
the vrtuous cyle. On theother had, a de@ae in one otheg varables @n pur a
vicious cyte. Wheea Schiing (1999) dcuses the viuous cyde in tems of
generaing alargeinstlled baseShairo & Varian (1999) disussthe vituous cyte in
teems of ignitng postive fealbacks. Yet, thes arerelded and both argue that
acderaing the virtuous gcle $ould be themain obgctve in oder to “win the
standadsracé.

Sdilling (1999) pronotes thre ways of acekrating thevirtuous gcle when amaket
is comng neatthedose of a singd donmnantgandad:

* Open &andads
* Inter-organistional Inkages
* Piice and Ponotion

3.4.40PEN STANDARDS

A firm can doo® ethe to diffuseits tehnobgy, through lcensng agrenents or
complée opennes orto protet it by patens or bykeeping théechnology spdatation
seret

Shapio & Varian (@999) explain the decision béween proédionfcontol and
diffuson/opennsswith the followng formula

Yourreward = Total vale addd to indugry x yourshare ofindusty value

This formula imples that mphassing the emnd fador of theformula requies tha
you ae grong enough to aooplish adgnificant maket done On the othethand
enphassing the fistfacor of thefornmula would suggeshatonecould geta far return
togeher wih a lagenumberof adoptes eva with a smkh maketshase.
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Sdilling (1999) suggess that conpanies tha protet ther propretary sysem will
méeke othe producs inompatble with ther own. Consguently, other maufadures
will not beable to make complematary goods. Thevaiability will thus be poore
which dowsthe onstuction of an intled bae. Fax and Wilde (1999) argue thathe
compeitor can be loked outif it faceshigh svitching coss, and vaousbariers like
paents.

Gaud & Kumarawany (1993)argue that compasin a dommant posiion could gain
a ompetiive alvantage by holling ther techncal knowledge propetary, snce the
have the poweto settherules and pevent newirms from ergring theindusty. Hax &
Wilde (1999) tste that firms hotling popridary fandads if they maage to hold
switching cost hgh and make it dficult or expengve for compeitors to copy the
proprietay sysens, wil recave grea compeasation.

Sdilling (1999) furthe diusse tha firms proeding theirsysens, which ae unde
conditons of &rong néwork extenaltieswill face a hgh risk of ejecton. Thisis
becaue a cloed ysemwill not besubjed to prce compeition in thesame degeeas
an opa ystem An exanple wasIBM, who hal a sipegior technobgy, but in the ra,
the onsumes $ifted into thedready exsting fandad 1SA or PCI, beausethey
chagead too hgh pries

Sdilling (1999, p.269kuggess that a fm mg consderproteding when:

* Technology oférs grat magin of improvenent and thda magin of
improvemaet is reaily appaent to cusomes.

* Technology is compdiie with a wde mngeof exiding mmplenentay goods

* Compeitorsdo notposeasignificant thret.

Hax & Wilde (1999)highlightthatnot dl firms may have the capabtles to acleive a
proprietay gdandad. In such ca®s themange's $ould aalysether dtuaion and ask
thensdves a st of question weahe they should protet or diffuse its technology.
When a ompany &ces hgh risk of rejection, itwould be béer to “ ddiberately difuse
its tehnobgy, freey disseminaing its technology rchitectureor engagig in libera
licengng agrenents.” (Skilling, 1999, p.269)

"Unles you ae in a tuly domnant postion at the outse trying to
contol the technology gursif can lavwe yu a large bare of a tiny
pie.”

Shapio & Varian, 1999, p.199

Furbeamore Gaud & Kumaasvamy, (1993) dae tha in industies daactaisal by
open netwrks, irms that dow eay aces to tebnical knowkdge will cede
compable ysems In the ad, this wl not be sfficient unés thee ae many ugss
and frmsthatemploy the tehnobgy.

“Useas are attacted to the open twork by improenents in gsem
peformance As theige of the netork increases, & do the ben#s to
the usrsand the vialbity ofthe sytem”

Garud and Kmarasamy, 1993, p.358

Sdilling (1999, p.269prguesthatacompany may coiter diffusonwhen:

* Technology leverges dter profitable atvities of the irm
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* Technology reques thrd-party developrant of complenentiry goods

* Compeitorsare able to dér stategicdly equivdent technobgy.
"The opennss srategy is atical whe no one fim issrong enough to
dictate te@nology dandaids Opennessalso arises naurally when
muliple pioduct nug work togete, making @wordinaton in product

design essential.”
Shapio & Varian, 1999, p.199

A firm may choo® to Icensdts te&ehnobgy to othelfirms in @mplenentay makets
Gaud & Kumarawany (1993, p.357ite Bamet (1990), Conpettive pressureon a
firm incresse ifit licengsits tehnobgy to rivas, thisis not the as if it licenses
technology to fims in @mplenenaly makets”. Theauhors give a exanple of how
Sun Ibemlly licensal itstedinology to othes to aceleae thei acepanceas industy
standad. Shilling (1999, P269) says furthe tha therecould dso bea downside to
open gsens, which is tha they a ofen ‘tommodiized aad may provide lite
appopriaility of rents to theirdevéopas”. Once acompany has dos@& an open
standad graegy, Ashley & Rgam (1987) in Gaud & Kumaasvamy (1999, p.360)
st tha “open gsens envionmentdegpends upon theontnual introdudion of new
produds”.

Degreeof opennss

Even if a compay hascho®n a difusion dratgy for itstechnology, the quésn of the
degree of opennesrandns. Shapio & Varian (1999) mue thatthae isa trade-off
beaween openessand ontmol. "This tradeeoff is fundanenté in neawork makes. To
maximize the vaile of your newtechnobgy, you wil likely neal to $iae tha value
with othe playersin the indusi.” (Shapiro & \arian, 1999, p.199)

Proprietary

Your Share of

Industry Value Optimum

Your Reward

Open

Total Value Added
to Industry

Figure 3.4 Opennesvesus Control (Shamr& Varian, 1999, p.198)

Shapio & Varian (1999) ague tha it is difficult to sicceed wth a full opennes
strategy. Diffusgng your tebnology in a dlly open systan implies thatthe ompany
cades ontol of the futue derelopment ofthe tebnology. Consguenly, one risks
deterioraion in quaty and the poskility that ompetng companiesill donminate the
technology in the mhet place Shapiro & Varnan (1999) propos that aolution may
beto placethe tehnobgy in thehand of a neutiréhird pary.
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“Alliances areincreasngly commonplaein the irdrmation economny
Shapio & Varian, 1999, p.201

Shapio & Varian 999) sugges tha an opennessraiegy coull be anything fom a
full opennes straiegy to aset of different alliance straegies for esaibishing nev

produd gandads. Fullopennss inpliesthatanyonecan gé aces to thetedinology
spedicaion aaxd adeae productscomplying vith the dandad, whethe the/ have

contibuted to thedevelopment of the tehnobgy or not. Allance staiegeson theother

hand sigge$ tha the membes of the alance in ome way contibute to the
devedlopment of the technobgy. Conesquentt, menbe will have full access to the
technology, vinelea non-mmbes could becompléely blocked fom or be barged a
fee for uang the telenology.Shairo & Varian, 1999) Hwever, theability to block
outsders from ushg the telnology is not an uncomplkaed tak. Chater 3.5.4
disassesfurther thedilemma of optinnm network Sze.

“Alliances @me in nany forms, d@ending on theassds that the
different players bring to thetable. Somef themopeate as “pecial
interest goups” (SIGs) or “task force”, groups of independent
companiesthat mee to wordinate produ¢ dandards, intdaces,

protocols, and pecifications.”
Shapio & Varian, 1999, p.202

Shapio & Varian (999) sugges tha aliances pan a pectrum betveen the two

extienmes offull opennes ad @ntol. This meas thatan alliancedraegy @n range
from an allancethat make the telenology fedy availableto all paticipants, but not
(neesarly) to outgdersto aweb buit aound onegonsor. Fuhtemore, &giro &

Varian (1999) taie tha the three key asstsof an #diance sraegy are ontrol of the
exiding instded bae tedinicd superority and inelledud propety rights.

3.4.5INTER-ORGANISATIONAL LINKAGES

A firm may though inte-organisatonal linkage quikly gan adwantages by
edablishing an instafld baseand incease theawailability of comm@nenary goods

A firm can dso repidly deploy its tetinology, or aailability of complemaetary goods
through inérorganisaional linkages wch & excudve contrats, dlian@s joint

ventures, and bundling reangenents (Schilling, 1999, p.270). W exanple is
Matsushita, who u®ed dliances to boas the insaled bag and Nintendo wo u®d
contacting draegies to buidl the availability of compkenmentary goods (Schilling,

1999). In ordeto bendit from netvork extendity effeds theabilty to build as grata
negwork as posible beomes aqucial. Venkdraman (1998) siggess desgning an irgr

organisatonal netvork to leverage mdiple inerdependentoomunties, (mgomer
comnunities reourcecoaltions ad profssbnal comranity expertisg, for innovabn

and gowth. Evidencel®wstha conpanie tha drealy pat-take in a netwrk have a
higher propengy to enter new patnesships andldances Consquenlty, the membes

of the negwork will naurdly make it pand and grow (Gula, 1999). ler furher
insights to inteorganistonal Inkeges, peae vewthe chpter on allancs.

3.4.6PROMOTION AND PRICING

A firm may al® focuson ingeasng the instald baseby aggresive pomoton and
peneration picing, influenaig the consumg'rpeception of the good.
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Sdiilling (1999) arguesthatif a firm wants to inersse the likehood of adopton of
ther products they bould focuson aggresve pricing and orinvestin consumer
eduaton.

The ompaies thatwants to enleging the me of ther instdled bae in orde to
acderae thevirtuouscycle shoud acording to Shilling (1999)cho to &l producs
bdow @ds or even give it avay for fee. Thisin order to eure the aopion of
standads Thereurns wll instead ©me from future price inceaes orthe sle of
complenentay goods.

Sdilling (1999. p.272)kays “marketing @n al® inaeasethe rée a which nev-to-the
world tetinologesare aloped by inceasing austomes awaenes and combrt level
with the nw tedinology”. By doing fthissonay work” for the ente produt
devdopment the ompany's ponsomg will bea the bigger part of the markeing
expaes. It imevetheks impotant for a company taleetisesnce tha will send a
signal about newmarketintroductons @usng cusbmers to pogpone puchaes, eg.
Microsoft have adverised pe-maket to ge the consuumersto wait for ther new
produds. Hax and WHe arguethatit is impotant to cede aisbme denand thais
pre maket sincethiscan cede a comeitor lockout.

3.5Alliances

3.5.1ALLIANCES & NETWORKS

No conpany is an island.nlan intedependentworld, evey conpany
has to think in tensof woking wih ohes ifit wants to empeg in the

global market phce.
Akio Morita, brmer Chairran of $ny
in Yoshino & Rangan, 1999

Yves Doz (1995) decibes how irgnsifcaion and sctord spreal of gbbd
compeition ha worked & one mar driving force in the wrgeof draegc dliances in
recent past He agues tha this @ls for accderaied pemutaions of a inceasngly
comple st of kills. A graegicdliance isddined by Qulai (1999, p397)s "any
voluntary inifated coopeaive ageenent beween frms tha involves exchange
shamg, or co developrant and it an indude ontibutions by panes of @pital,
technology, orfirm Pecific asses” Eisenhadt & Bird SShoonhova (1996, p137) &
"Alliances ae [...] cooperéive rdationsips diven by alogic of drategc resoure
needs andxial resouce opporturies.”

Eisemhardt & Bid Schoonhove (1996) arguethat dliancesusudly form in two
spedic ases when ompaniesare in avulngable Srataic postion, i.e compeing in
an emgging or highly competive industy, or in the @enpt to pionee a Pecific
technology, ornin adrong s$rateic postion, led by wl-conneted maagerent teans,
whee dliances ae ®e in tems of dal opporunites Duysers, De Man &
Wildeman (1999) myuethatthe speal in the emmyence of dliancesrelecs adiginct
shift in grucure of the busies ewvironment ad theprocessof tedinologcd change
According to theauthos, the mai drivers of coopeaion are ghbalsdion, inceaing
R&D costsconplexity of productand the pacof tehnobgicd development.

Duydes & d. (1999) futher asgues thathe $ratgic véue of an dliance @nnot be
fully exploited unles onepays a#nion to the ovedl nework around thellgance.
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"The real draegic poental of dliancescan only be realised when the netork & a
whole is maaged.”(Duystes et al, 1999, p.182)nloder to sugan and improve
competivenes, Andrews and Khn (998) sugges tha companies in knowedge

basal indusriestoday neel not ony to paticipat in dian@swith sngle parhers, but
to pat-take in aveb around ehsed vsion. The abity to handé elations and poton
the ompany within the netork will becomecriticd to its siccess which we will

elaboateon in the dllowing setions

Sponsor

Gaud & Kumarawany (1993)write in thei gudy of Sun Microsyséns op@& g/sems

strategy, thatSun eploited a tansisant monopaoy positon thda arosefromits role aa

technology pon®r. “A spon®r is a firm willing to inves in the devepment of a
technology while shaing breakthoughswith othersto promote & tetinology as the
industy dandads’ (Gaud & Kumaaswany, 1993, p.359)Kaz & Shapiro (1986,

p.359)ddine asponr differenty a goonsoris as & firm willing to make invésens

to esabish its propretay technology. nvesimentsare in the form opendration

pricing thd is reoupel laer by priéng in exces of magind cost$. Shapio & Varian

(1999) e thegponsor a acentral actor tha preseves poprietary rights over akey

component mantains ©ntrol over the &olution of the technobgy axd may ollect

roydtiesfrom the mambers

Furhemore Gaud & Kumaasvamy (1993) rHect on theprivileges of ponorship,
and questns if the R&D invesments fom productsnvith dhort life cycles wil give
enough raurns After having clogly sudied the economscof Sun, inw@nnery they
found th& economes of subgitution ocawr due to presewation and enhanenent of
exiging knowkdge through theus of gsandadized inerface $ecificaions ad
technologial petformswith wide degees of fleedon? (Garud & Kumarawamy, 1993,
p.365) The adtors found pmaily tha in the acof a ponsor, Sun wgzovided wth
edaliest aces to it tebnolbgy. And thd a timelag «isted beveen aces to
technology ad its implementaions to dbea's. Moreover, the sponsor Wl be dle to
introduceits tehnobgy faser than othes beau® learning-by doing providethe
sponsor wh a deperdepedation of i tetinology.

3.5.2C0o-0OPETITION

GameTheory

An imporaant addibn to economidheory vas introduag by Morgendem and von
Neuman (1944).n The theor of game and eonomc béhaviour, they present the
conept of gara theoy. Ganetheory inplies tha thee is a winHloosesdtuaton, i.e. if
one phye wins, the dieris bound to loosegaaly much. It isdifficult to gan moe
from a gane than one antibutes. f onewereto ask ér more than oneontributes
with, thee would be no raon for theother phyesto letyou paticipat, as thg would
gan more from exduding you fom the gane The Piisoners diemma which is
preented as aihdanentalexanple in Gametheory, assnes tha the two pdies are
unableto coopeae butcondudesthatthey could &hievea beter result for bah paties
if they coopeated.

Co-opeition

Doz, Hamé and Rahabd wote & erly as in 1989 thatCollaboaion betveen
compeitors is in fadion.”(p 133) MNlebuf & Brandenburger(1996) condude that
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méeking piofit is of imporanceto any busies, but sggests tha awin-losedtuaton is

not the ont option in aconpsditive field. They propose that ain-win Stuaton can be
reached by mopedaion anong indvidud entities in oderto crate a largemarketthat
will benéit all the individub enities A concept ofco-opeition is siggestied, were

coopeation will reman in order to @de a bigger pie and compétion in order to
divide the pie (Nalebuff & Brandenbuger 1996)

Doz & d. (1989) ague thatit takes aot of money to develop weprodut¢s and
peneratemarkes and comparsecan nodngerhandlethisalone. Theyurther propose
that an allancewith a @mpeitor to &quire new tehnobgiesor «Kills eflects a
commtment of both péners. &me F. Mbore (1996) haswritten a book cadld "The
death of @mmpeition”, in which he siggests tha conpetition as ve rouindy think of it
is deal. He further propossthatthee isane=d for oevolution, involving coopeation
as wel as onflict. Fom bplogy, we know that the peddor and prey liven a
symbiotic relgionshp, two geces compee by siccessvely outsnating the dber
(Moore 1993). "Pefect adapton of the peddor would diminae the pey $ecesand
be the word outome for thepredadr pedes (Jartsdh, 1980, in Mim and Eneoth,
1996).

Ndebuff & Brandenbuge (1996) intodue ®meting they dl the value netThisis
propoed in ode to undestand wo the phyes ae that pdicipae in agedfic
bushess avironment. The phyersinvolved in the nr&et include compeitors
supplers augsomes, and omplenentos. By crating the véue net we begin to gisp
some pedcfic ddals. Within the value ne thereare symmetic roles.(Nadebuff &
Brandeburger, 1996)

3.5.3EcosYsSTEMS & WEB STRATEGIES

Technologial producs do not ®&and abne. Theydepend on the
exstenceof otherproducs and other tshnobgies [...] Unlike produds
of the processng woid, sich as sybeans or plled gee| tetinological
produds eist within local goupings ofproduds that support and

enhane then. Theyxist in mni-emlogies
W. Brian Athur, 1996, p105

Pesson, Rosengn & Wiishire (1999) sggest aconcet of focd points, déined as a
colledion of ®ftwar inefacesworking & adandad thd links beaween hadwae,

sofivare and uga "...focad points hep ther credors ogani® turbotharged technology
webs comprsing many dferent plyers linked by formé or informa dliances, tha
coopeate to ther mutual bedit by ageeng to iae a common tehnobgy
platorm.”(Peson d al.)

Hagd (1996) sggestsa mnaept ofecnomc weés which he dehesas companis tha
ue a common arbitedure to delier independent eleants of an overth vdue
propostion thatgrows ¢ronge as moe compaies join the seHe argues thathiskind
of webs have nafally been aeaed in eponseto an avironnent of rsk and
uncetainty — whit is why thg areso prevalent in hghtechnobgy ar@as

The oncet of the value neis dscused by smeauthos (Andewsand Hahn, 1998;
Ndebuff & Brandenbuge, 1996). This igpropogd in orde to undestand wo the
playes arethatparicipae in a pedfic busnes ewvironment. The plyeasinvolved in
the maket indude competiors suppliers, aisbmes, and complenentors By aeaing
the vdue net, ve begin to gsp ®me pedfic deails. Nalebuff & Brandenburger
(1996) further sugges thda within the value né, thee aresymmetic roles. Thes
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opposing rolesimply that diferent playes, pay muliple roksat diferent tines e.g.
the sippier may becomea competior or your ompéitor may beome your
complenentor. The ssence ofall this isthe ceaton of avery compkex maket in
which mutiple players play multiple oles (Ndebuf & Brandenbuiger, 1996)

Arthur (1996) ussthe oncet of ecobgies, onssing of anunbe of miniemlogies
or webs. K furthe suggess that ecobgies arethe baic units for srategyy in todays
knowledgebasd indusries "...plyers @mpée not by locking in grodut¢ on thei
own but by buding webs — loose Hiances of companis orgarsed aound a mini-
ewlogy — thatamplify postive fealbacks to the bastetinology.(Arthur, 1996, p 106)

Hagd (1996) sggeststhatwithin an economiwveb, wve @n ind technology webgha
organise aound a ecific tedinology, cusbmer wds that organise aound the
behaviour of Pecific cusbmer ssgmens ormarket webs omganised aound agpecfic
type of transations. kirthemore he agues that ithin eech web, for example a
technology veb, tusers of paticipantscompes invalue wehswhich & to apture
aslamge ashae of thetotd value-credion oppotunity. The tehnobgy web bcuse on
maimising eigome vaue, vhaeas thevalue web foauses on memising valie
credion for a pecific group of compaieswithin the foma web. (Hagd, 1996)

Technology vebs e beoming proninent in Highted indugries & they involve
projeds of dgnificant risk, mapr invesimentsin conplex environmentsof high
uncetainty. Hagel (1996) agues that @b draieges enablepaticipants to focuson
ther core @pabiitiesand dfedively manage theisk involved in highed projets A
technology web can mage rsk in a numbeof ways by focus, by ineresed Fexibility
through baed inveshents and by unlahing powetul drivers of increaing réums
Technology vebs &o ted to impove the innovdive dimae of the
organisaton.(Hagd, 1996) Rater than vetical integration within alarge comporaion
thattends to beome too lage and dow, parherships ad netvorks ae aslution to
mantan flexibility. Snce the netork as a unity wll conque, thee ae dgnificant
incentives to conhue to deelop the r&tionsips.(Moore, 1996)

Although a copeny iseng@ed in a progesive nework of parhers it is inportant not
to beomemyopicabout redions. Agood technology vidnework can succesiully be
combined wh loca cluste. (Duyserset al., 1999Andrews & Hahn, 1999)

3.5.40PTIMISING NETWORKS

Shapio (1999) arguesthat the chalacelistics of the netork economy einfor@e the
naurd bariersto enty. Besdes individualswitching coss, netvork exemdities crate
colledive svitching @msts US legislaion is partcularly grict aganst anticonpditive
behaviour. Antitrust lavs ¢aie tha lamge corpordions may geadly not engage in
coopeatve dliances a this ma limit competion and Bw tehnobgicd
development.

Shapio (1999) furthe proposs tha exlusve membeship can be a airce of
monopolisic pover of a néwork.

“...exclusve daling and eclusve membeshp rules can pevet an
energing néwork from gaining thecritical massnecessary to ofer real
value to consum® whih itultimatey must do tousvive.”

Shapio, 1999, p.5
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On the otha hand, hesays tha mog exdusive merbeship allance are not
antcompéitive. hseal, they en “seve to diferentiate produd and nevorks, to
encouageinvesiment in thee netwvorks and to ovecome free iiding.”(Shapio, 1999,

p.6)

The esenceof this is tha thereis a ddtae bdance betveen a aufficiently open
aliance ad an é&fedive, not ovety fragmenté aliance In odea not to hinder
compeition and violate antitrust laws the allancemustbe ope for anyoneto join.
Sill, in orde to avoid free riding and buidl an dfective dliance, ame form of
exclusvity rulesar neesay.

3.6 Chapter Sunmary

Our theoeicd framavork saited desgbing how trditiond managentd theory ha its
roots in astdle environment. We then moved on to diss howhigh-ed indugriesin

todg’s newvork economy ae daraterisal by adifferent, very tubulent envionnment.
Emeging from thiswe disaissel thetheorsing, we desribed thetwo diferent views

on chas maagerent. A nunbe of aithors (Ch&ravathy, 1997; Mcintosh &
MacLean, 1999;Malm & Enepth, 1996) sggest that indusgrdevebpment paérns
coud be veweal & disspative dructures. They ague tha the industy goesthrough
bifurcation pointsperiods of insbility or chaos, &m whit developrant could tke a
numberof direcions. A second vew, primaily repreented by Brown & Eisenhadt

(1997, 1998) and Eisbardt & Brown (1998, 1999)gae th& some indusriesdo not
expeiene a paten of disspatve drucures. Inséal, they sggestthat they are
congantly in adateof chas and mmpeing on theedge of chaos We disaissed how
Chakraarthy (1997) and Bywn & Eisnhadt (1997, 1998)/isenhadt & Brown

(1998, 1999) wygest both onverging and divging manney of maaging ths daotc

envronmaet.

The introductn on manageent of chaos isused in order to d&ibe the
chamdeistics in the pvironment of ourae sudy. Emeging fom thetheory on the
envronmaetal dhamlceristcs, we contnued by foasng on two centtassies; dandad
sdting and Hiances

The dscus®n on $andards oncluded thathe roé of industy driven dandads teds
to inaeae Formd gandad ting is a long, @ample proces, which is not welsuited
for fast p@ed Hgh-tedr indudries In oder to ®t a $andad, the inportance of
undegandng nework extenaity dynamics leaning effets and gnaling dfeds was
enphassed. We then dicusea how thee is wide spedrum of draegies for
implermrening gandard-eting and different kinds ofrewads to beexpected. As our
casedudy wll descibe theimplemention of ax open &ndad draegy, ve disased
further in depth the theising on ths topic We dsas®d the rasondor choosng an
open tandad staegy and thellemmaof choofg a siitable dgree ofopennss.

From the pevious disusson, we ®ncluded thatin many cases an dliane sraegy of
someform is thebestway to progres the tendardiaion proes. Consquentl, we
coninued a diaission on the resans for eteling patneships wth oher conpanies.
We presentd a nunberof vievson allancedraegies and the potetial advantages. As
we have obsrved the phenomen of corpeting compaiesentaing aliances seving a
comnon goal] we dscussed the onseuences of co-opéition and therole of gane
theory in exm@ining this phenomnm®n. Complex netwks of alliance have bee
referred to in tems of neéworks, websand eologies that coud hdp us explain the
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dynanics ofworking wth aliances on abroaderlevd. Findly, we disaus®d how ach
neworks must beoptimised or its pupose They nea@ to beopen and daocdic
enough not to wlate antirug legishion and sll limited in orde to pogres
technology develpment as dctively aspossble.
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Chapter 4

BLUETOOTH
The Pomeeof WirelessConnetivity

In this chapte we preent the empaal dag in the fom of a ese. e @sedisaus®s
differentaspets from thaleelopnentof Bluebvoth to whatit is today

In the cold, Svedish Decenber night Pe Svenson vasriding his bcyde homefrom
work. Another baoticweek at wrk had core to itsend. H wasrefleding on the
recent events ad thehisbry of the bumessthatwasonly an idea, afew yeas a@o. He
was now in bage of Staegic Patners in the Bluetoth oganigion of Ercsson
Mobile Comnunicaionsin Lund, Sveden. @ Deenber 1, 1999, Ncroft, Luent,
3Comand Motomwla joned thepronoter goup of theBluetooh ecial inteeg group.
Now, the Blieboth tehnobgy was undeniably faing a vely promsing futue.
However, many difficult decisions had ben male to getwhee theg ae today. Had
they beenight in $aing thetechnobgy? Was the Specid Interes Group (3G) the
best way of promoting the tehnobgy? Would they be dle to mke Bluetooth inb a
profitable bugnes for Ericson?

4.1 The Vision of Wreless Comectivity

During adroll in the woods on asunny day in My 1994, Br Svensson dissed an

ideawith Nils Rydbe&, head of each, which they cald the bagtrick”. Thisidea
was lderrenanal the’briefcase tick”, i.e. the notaook @mpute in thebriefase tha

automécally downloals your emal with the cormand ofyour mobie phone adw
meers avay. Aleady in 1993, ReSvansson had & idea of howto aut the @bles that
connetvaious éectonicdevics with the heg of snall rado transnitter. Shortly after

thiswalk in thewoods, PeSvenson and Ns Rydbe& shook hads to go keal on a
new inventon, orginaly codenamed MC-ink.

Tody, thatvery technology & bea renaned Bueboth, wth the vision of uniting
tdecom and dacom in admilar way tha King Harald Blueboth unitel the
Sandnavian kingdoms in the 18 century. Blumoh hasreaced a wde industy
aceptane. The Bleboth Speial Intaest Group SIG) has bea a stong drving force
epecially the initiad promote group omprisng Ercsson, Ingél, Nokia IBM and
Toshiba. Ithas now evolve into aworldwide dliance, excompasng around 1400
membes. Theras gill no Bluetodt product on the mieet. The frstwas in &ctjust
recently presated, butwill not beon themaket unti the middle of the year 2000.
Congquent}, thee is $ill much uncdainty regading thefuture of Blugooth. Only
recently, Microsoft, Motoola, Lucat and 3Com joied thepronoter group, whitn now
exhbits an song fore fom boh thetelecom ad thecompute indugry. The potntid
is undoubtdly verly promsng. The newsleterof theBlugooth 3G's reads “beforethe
year 2002, theBluetooth telenology wil be buit into hundreds ahillions ofdedronic
devices. This miees it by fa thefaseg growing tehnobgy eve.”(SIGnal no.2, 1999,

p.1)
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4.2 Sandinavian roots

4.2.1THE TELECOMMUNICATION INDUSTRY IN SWEDEN

In uly 1992, the Swekish téeconmuni@ions maket was deegulaed. Until this dag,
thee were no pivate operbrs in Swden and the teecommuni@ions busineswas
run by the Sta-ownal teecom adminidraion, Tdeveked, which had amonopoy
status on the meket. Telgerket povided the Svedeswith telgphone swicessance the
beginning of thecentury. In 1993, Telveket was rerganigd to a joinsock @mpany,
but renain stae-ownal underthe pesat namerdia AB

According to Muring & Jeans (1994), iwvas atudly in Sweden that things took bf
The deeguhtion beceneadriving force in the devepment of the indtry. Bdore the
deregulaton in 1992, margement in the teecom industy focugd on making long ter
plans forthe future ad the cusbmer ncdy acceptée tha the powerful, govenment
contolled companies mde the dasions for then. After 1992, the @mpanies hal to
focus on the ctemerand deelop an extnded lineof ®wvices It wasa ggnificant
changein marketlogic. The desgubtion opened up newnaketsand pushed the
companiedo reviev thar core vaues. h these days, it was assmed that ompanes
would gick to, ad conpet within ther gedfic bushes aea. hseal, “All overthe
world, the trads indiatetha telecom compdes and coputerconpanie areworking
togeher instad of baling each othreand beting on popridary technobgies”.
(Daakeknik, 1993, p.1)

Todgy, the Inbcom industy is chalacelised by ferce competiion. Theboundaies

beween industies ae no longer lear Accoding to &akim Nelson, Orecbr of

Staegic Produ¢ Managemd, Ericsson, the m&et could bedesaibed as aBowing

Alley”®, i.e. ifone pn fals, otherpinswill fall with it. One mus play to bean indugy

paticipant, alhough theg ae no ruésto thegane Jo&im Nelson firthe suggets tha

in Slicon Valley, thisway of doing bumesss ®meimes reéred to & "Ready, $00t,

aim’® managen. This meas that companiesnug gat running beforghey have
timeto aimin any pedfic dredion. If they do not run, thewill not survive.

“Birgasn’s (ie gnall ererging @npanies) and the Siton Valky
are much more faand agie.”
JoakimNelsn, Eics®n

Since thedergulaion, the most gtind indusry changein Scandinavian industy has
teaken place this pastyear (1999) A nunbea of sndl companigsworking with the
Internet &d tee@mnunicdions, hae emerged intodudng the Sandinavians to the
Nev E®mnomy Many of those ae bon out of Erics®n and Mkia the trditiond
tdecommuntatons industy, and aScadinavan pason for utilising the Intend.
(Svenska Dabladet 1999).

® The bowling alleyis in fact a idea fom Geofrey A. Mooe’s Inside he Tonado (1995) He siys hat “The
bowling alley epesents that paof the Technology doption Life Cycle in which a newopluct gains @eptance
from nicheswithin the mainseam market but has yet to achieve gehewidegread doption. The goal of
bowling alley marketingsito keep movingaoward the tornado,ot progressrém niche to niche developing
momentum. Ech niched like a bowling pin, @mething hat @n be knocked ovén itselfbut @an ale help knock
overone omore additional pins.”

® Geoffrey A Moore ussthe epresion ‘“ready, fre, aim” which siggests thatlgnorance of tget cusomer niches
is no excue for not mmediately pursuing michebased rakketing progam on Min sreet. f you do not have a
clear auget cutomerin mind, make one up!U® something outhiere and se what happen&et yourorganisation
moving.”
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4.2 . 2ERICSSON & THE RISE INMOBILE TELECOMMUNICATIONS

Meurling & kas(1997)tdl the hstory of Las Magnus Eds®n who wa theon ofa
farmer from Varmland Couny in the Mddle of Sveden. The young man as foiced to
méeke his way in the world. At an early age he aqured a wde range ofpradical
expeiene. In April 1876, Las MagnusErics®n opened anechanic workshop, in
Sodckholm The workshop ves naned LM Ercson & Co and I8 plan was to
manufacturetdegraph instumentaion.

One yar dter Lars Magnus Erics®n darted his workshop, the tephone was
introducel in Sveden. A he ves working with the tedphone eeryday, he had the
opporunity to sudy the inventionlosdy. L M Ercson & Co sated makng
tdephoneinstumentaion. $on thecompany produed new tephonedesigns based
on foreign moded. Within afew yeas, thecompany’sprodu¢ion was concengiied on
the maufaduring of téephoneequipment. Thetelgphone bemmethe foundaion of a
global industy, in which the Swdish eiteprise acquied a lading pogion. In the
annualreport of 1998, Ersson saestha the company is onef theworld’s leading
companiesn mobilke teéphony. lItis thelarges suppler of mobik tekphone ystems.
Furbheamore Ericsson is oneof thelarges conpanies on the m&et in digital mobie
phonesand publc swiches Today, theonpany opeses in roughly 140 couniées.

According ® Meuring & Jans(1997), the towof Lund, in theouth of Sweden, had a
vision to devlp a <iene pak within proximity of and in o-opeaion wth Lund
Univesity. The Lund Instute of Technology as wel renowed br its elucdion in
eledricd engineeng, ralio and compuetr technobgy. During theauurmn of 1983, The
Ericson Mobie Téephony Laborary be@anme oneof the fird conpanies of the
sdence pak in Lund, name Idéon. Mitin Peti, informant & Elicsson, ays thatthee
were 20 to 30 peple working for Eiicsson at Idéon in thaiddleof the1980s. In 1993,
thee were 170 peoplen the ad of 1999, eound 1400 fulkime empbyed peple was
working at whiis now caled Ercson Mobile Comnunications, in Lund.

According to d&kim Nelson, maaging a big@mpany like Egs®n in todays hghly
turbukent envronnentis like drving a“supe tank’ If one enguntes a hinderng or
threaienng obsade, it hasto be quikly manoeuvrd in adifferent dredion. h this
situaton, it woutl be ow or even inpossble to turn. Athe sme tme, it is inportant
not to loos pae and lingeras oneisks loshg staegicpostions

Todgy, the lagest three conpanies in the mobd phone industy are Eicsson,
Motorola ad Nokia In re@nt pas they havdeen copeting to bethe globhnumber
one maufadurer of mobilephonesBebre thedergulaion in 1992, 70 to 80% of the
Ericson odes were €hedued ayear in advace. Snce then, the guaion ha vey
much change It is no longe posible to plan for the future. d&kim Nelon uses
meagphor of navigaion tetinology in orderto desdbe the guaion in the indusy. In
reation to the prvious saement, heviews Eicsson & a big Bip, which is &le to san
the teran through adar, buknows notexatly what lay ahed.

“We know whereve are butwe do not know whewe are heading”
JoakimNelsn, Eics®n

4.3What is Bluetooh?

Blugooth is a newtechnobgy tha
eliminates theneeal for cable atachments
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for connesting conputers, mokie phons, moblie compuersand hadhet devies By
the us of radiodchnology, Blumoth enbles traagmisson of both voice and daa,
even vhen the décesare not whin line of gght The tebnology isan ope
spedicdion for wreless communi@ation. Blueboth technobgy endles the
replaemaent of the many proprietay cables tha connect one devie to aother For
insiance, Blumoth tedinology wuld replae the cutmersomecablestoda usel to
connet a notéook to a mole tdephone printers PDA’s, dektops fax machines,
keyboads joystcks and virtually any other dyital devce Beyond cable ptacenent,
Bluetooth technology prides a unversd bridge to exishg da& newvorks a peiphegal
interface and a mechanisno form snmdl privae ad hoc groupings of enneced
devices awg from fixed nework infragructures The Bluetooth tebnology uss a
globaly available frequency ange the ensues communicdion @mpatbility
worldwide.

To sammon up, the Bluebth Technobgy ansvers theneel for short-rangewirdess
connetvity within three agas:

» Data and Vice aces ponts
* Cablereplacenent
* Ad hoc netorking

4.3.1THE NAME

In rerogect, thenameBlueoothhas been ugd to pontay Blueboth & the teltnology
that unites tdecom and dacom, & Hardd Blugooth unied the Szndinavan
kingdom$ in the 18 century. However the gory behind thenane is aother In the
initial discusions beween Elicson and ritd, Dr. Sven Mitison, Expertfrom
Ericson, met with Jm Kamdach, Maager of Staiegic Panning fom Inel, in abar
after adays long negmations in Toonto. Im Kardad tumed outto be vey interesed
in theVikingsor in fact in hisbry in geneal. Once Dr. Sren Matisson eumed home
he boughtdm Kardach a book, th&ngish vesion of a dasic novel aled “Long
Boas™, which he red. It wasabout Harald Blueboth, who was a espeted king and
his noblemen who weralways in fedswith oneanother. At Chrismas Haald invited
to a Bas, where eveyonehad to leave the asmat the dooiThey vere drinking a lotof
mead and gotedly drunk in the a-fashionel "Viking way”. Obviously, thé turne
into a hugebrawl. However, a they dd not have the ams the/ did not kil each
othe, and the in the ad they all became friendsagan. According to d&kim Nelson,
Jim Kardach sid that this reembles the way
we work: “Out thee we fighthard, ad nowwe
have found away for usto leae the oom like
brothers, vhich isgood for everyoneTha was
the way Harald Bluetodt mled hs kingdom
Jim Kardach got vey fond of the $ory and
suggeted, tWwhy don't we jus cl it
BluetootH?”

’ Personal Dgital Assstant

8 The sory about Harald Bluetooth is Igely based on fictional
of the aimous Swdish authoFrans G. Bengtss. The histoice
divided. Howeverhe & portrayed as the an tat united he
kingdoms m the Bndsof Denmark ad Norway the suthern
1658). On aume $one, he boastseing he man who tonque
Danes Clhistian”.

® The original title in Swedish‘®dde om”
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Bluetooth had xsted ®smeaime bedore the ofitial launch of theSG a codename for
the tehnobgy. Ithad be@ accepte by the wrkgroup & acodenam snce they wre
unde the belef that no onecoud asodate the wrd Blueboth with a shortrange
wirdess tehnobgy. (Jm Kadach, Ingl)

In May, when it was tine to anoune thetechnology ad 3G to theworld, Bluetooth
was dwose in a haste Acoording to dm Kardach, htel, Charman Blugooth
managenent group, owl four weeks before the group was voing for a nane. A a
meeing, Eicsson had propes ‘PAN” (Pesond Area Network); Inté had popo®d
“Radio Wre'. The offcial nane wassdected to bePAN. A sach on thename was
made a week lder; thee were 1600 hg on thismame Sinon Elis, Marketng Mangye
at Intel, and Ades Edlund, dirgor Bluegooth makeing and Supportvent to the
Publcity Agency to try toihd anothe nane. Hbwever, everyone was outon trps
around the wrld and theravasnoneto tes the proposlson. Gven thd it was ony
four weeks ldfto the premiére, ad the pregntaions needed to be prted, the only
name thatthey had \as Blueboth. They disusel it with Gjan dhanson and they
agred to testhe name with the tadenak authorties Befbre long, Gjan dhanson
recaved a emal thatread “Suprise wurpiise it went through [..] nobody hd be@
stupid exough, to apply for this mee asa tademek before”

“I will say that three yearsago eeryone eally haed the nam, and
owver timepeoplerealy garted to like itfor variousreasons Asit turned
out, the asocation wih hisory (for which it originatel) was vey ueful
with the pess(as the fist paragiaph alwaystalk about the Vikg
king).”

Jim Kardachtel

It is impotant to notethat the nane BlLegooth was ceaed & a latedage in the
devedopment proces. MC-Link was the e&y name of the technobgy thd laker, in -
opearton with theinitial 3G mambers was launche asBlugooth in May 1998. Whe
referring to Blueboth bebre ths dae, we will usethe codenaeMC-Link, in ordemot
to confue it wih any othertechnology.

4.3.2BLUETOOTHAPPLICATIONS

The BLeboth tehnobgy hasmany potetial appli@aions. h this £dion, in orderto
give a beter pcture of wha Blueboth ectudly can do, w will illustae afew posgble
applcations.



Bluetooth — Managing theyBanicsof Technology Selection Bluetooth

Use emal while your porable PC is §ll in the brefcase

@ )]

The Brefcase tick (vww.bleboth.com, Deanbe 21, 1999)

From your mobie phone, you @ connet your notebook, in youbriefase ®me
disance away, to your email seiver. As your notdook reaves an emadl, you will ge
an alet on yourmobie phone. Yu @n al® browseall incoming emais and read

tho® you slectin themobie phone'sliglay.

Automatidaclground sypchronzaton ke@syou upto-date

{

Automaticsyndironizaton (www.blieboth.com, Deanbe 21, 1999)

Bluetooth wil endle you to gnchronise your desktop, noteok, FDA and your
mobie phone. For inance your adresslist and @enda of your moble phone wi
automéically syndironse wih yourdesktop FZ as you eet your office
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Connet all paipheral toolgo your PC orto the LA™

Cordless pepheals (www.blleboth.com, Deanbe 21, 1999)
Bluetooth enabke codlessconnetion of your PC to pinters, sannes and to th& AN.

Connet all paricipants forinseant dat extange

fao%d0g3y

: D oaggy ¥
N

transfer files

Cordless data eochange (www.beboth.com, Deanbe 21, 1999)

In meeingsand onfaences, infornation can bansantly viaed wth all paticipants
with a wrdes Blueboth onnedion. You ®uld dso un ad contol, for insane, a
projedor.

4.3.3BLUETOOTH TECHNICAL SPECIFICATION!

Blugooth adios opeat in the untensed I3 band &2.4 GHz. Blueboth isdesgned
to opeae in a noisy mdo frequency mvironmet. The radio use a fag

9 ocal Aea Netwrk

1 The Bluetooth technologyecification $ a summary of the BluetoothpS8cifcation 1.0 December 20, 19997s
the athorsare not adio @mmunication egineers, & have dund it unvise to ephase the wordings dhe
specifcation. Consequently, thipecifcation 5 a simmary containing agreat extent of déct citationsrbm te
original text. he complete specification leen included @ appendix.
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aknowedgenent ad frequency-hoppng £hame to mke the Ink robust. Compad
with othe syssemsoperting in thesame frequacy band, the Blueot radio typedly
hopsfaser and ugs borer packes. The grosdda rateis 1MB/s A TimeDivision
Duplex isused or full-dupkex tansmsson. Blueboth @n supportan asynchronous
daa channk and up to thee smultane®us gnchronous vaie channés. Each vae
channk suppots 64 kbt {oice) Ink. The asynchionous chand can suppot an
agymmeric link of maximaly 721 kb/s in eithedirection while pemitting 57.6 kbg in
the réum diredion, or a 432.6 kb/s synetic link.

The dfferent fundionsin theBluetooth gsemare:

A radio unt

A link control unit
Link mangement
Sofwvare funcions

Nework topology

A Picong is acollection of device onneted via Blueboth technobgy in a a hoc
fashion. The Bluebth system support both pointetpoint and point-d-multi-point
connetions A piooné gdarts with two conneted devies, sch as goitable PC and
cdlular phongand may gow to eight onnecéd deices. ne uni will act as amaser
and the othesjas &ave(s).

A Satterne is multple independent and negnchrorsed picorts working in a
nework. E.g. thismay be asynchronied &t of notdbook @®mputes exchanging dat
during a presataion, where one ofthe menbes have esthlished an indepelent
piconeg with hisnotdoook computeto a mobg had diive or a printe, in order totsre
or print some da

S EITTET -. Scatternet ...
p .. r

Spetrum grealing isaccompbhel by frequency hopping in 79 hopsplaed by 1
MHz, sating & 2.402 Gz and $opping & 2.480 Gdz. All uses paticipaing on the
sane picon¢ aresynchronized to this hoppingesjuenceBebre any onnedbnsin a
piconé arecreded, dl devies @& in STANDBY mode In this modean unonneted
unit perodicdly "lisens$ for mesage®vey 1.28 seonds

The Ink type déneswhat type of pakets can be usd on a pdicular link. The
Blugooth badeend teehnobgy support$wo link types:

* SyndironousConnetion Orentel (SCO)
* Asynchronous Conmgionles (ACL)
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The mate unit contols thelink bandwdth and deides howmuch piconebandwidth
is given to ech save, ad the gmmety of thetraffic.

To ensire that any deice dsplaying theBlugooth "logo” interopeakes with othe

Bluetooth dewies is a gdeof the Blueboth ppgram Blueboth devicesmustbe abé to
recogniseeach otherra loal the appopriate oftware to disover the highelevel

abiities each devicewuppots Thee ae diferent ¢ases of Bluetooh devies
requirements. For gample, you wuld neverexpect aBlueboth hadseto contan an

addes book. Mre fundiondity would be gpeded fom celular phones handheld
and notebook coputes. To obain this functonalty, the Blugooh ftwae

framework will reuse @isting ecificaions sich & OBEX, vCad/vCaénday Human
Interface Device (HID), and TCP/P rahe thar invent yetanohe st of new
spedicaions

4.3.4SIMILAR TECHNOLOGES

Thee ae ome gamilar tedinologies to the Blugtooth technology in the pr@ssof
devedlopment thatto ©me degre constuteathred Thee is someonensisthatthee
technologis congtute a vey limited theat to Blueboth, snce thg can ale
complenent theBluetooh tetinology in themaket phe. However it isrdevant to
have an undeitsnding of tebnologes sich & IEEE 802.11, ldme RFand IrDA, in
order to undestand theproces of devaedlpment ad thereaning behnd the Blieboth
projed.

IEEE 80211

The formbsed tndad IEEE 802.11 opeats in hgh-ead of wirdess d&a
transnisson dandards. luse thefreerado frequency 2.4 @z Mog aitics say tha
thistechnology wi likely betoo @mplicatal and too ¥pensie, in paticula for home
use. Hbwever, itis ofen ®en & an ineresing conplement to Bluetodt and evenasne
sort of mariage betvween the technologie hasbeen propesl. Luent Tebnologes,
with its Wreles LAN, hasbee oneof the pimary promatrs of IEEE 802.11.(@r,
1999)

Shaed Wieles Aces Protocol $WAP)

SWAP was orgindly caled Home RF (1.09). Thiss a technology thatombines the
DECT* gandard ér voiee and 802.11 for datansnissbn. It 4so opeates in the fre
radio frequeny of 2.4 GHz Home RFtha wasprimaily baked by corpanies such as
Intd and Motorola is the closes compditor to Blueboth. However, the paner
companief SVAPHome RF hae been running la. Conequently, ame ofthe
membercompaneshavecho®n to jon Blueboth indead, or leag focus the mayity
of thar resoureson thisprojet, raherthan SVAP RF. (Or, 1999)

IrDA (Alr)

The Infraed Datn As®daton (IDA) ecifies thee infrared ©mmnunicdion
standads IrDA-Dda, rDA-Control, ad anewemeging sandad cled Alr. IrDA is
used to provide welkes connetivity technobgiesfor devicestha would nornally use
cables It is apointto-pont, narow angle (30° @ne, and adhoc dad trangmission
standad designel to operte overa dstance of0 to 1 mex, & geals of 9600bps to
16Mbps (Wwww.counersyscom, Novembe 15, 1999) Some Indugtendysts have

12 Digital European CdlessTelephone is a standaod¥oice transission.
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quesiona if both tehnobgies can srvive, gven tha boh provide #$ortrange
wirdess onnetivity. Conpanies sipportng IrAD mea thd boh technobgies has it
advantages and dravbacks and togder they an crate apowerful st able to meeiser
needs. Both RBRlgooth and IDA “provide complenentay implementaions for daa
exchange ral voce gplicaions “(wwwv.counersyscomytech/bleooth.htm|
November 15, 1999)

4.4How did it all start?

4.4 1HOW THE PROJECTWAS INITIATED?

In 1993, PeSrensson vas rélectng on nev ways of usig the molde phone He was,
in paticular, anlysing ways in vhich to @t the @ble tha he found sch a hade. In
theg days, hewas bassal in the Uiited $aes working @& a purchasng diretor
worldwide for Eicsson. A he traelled alot, he e@peaienced the omplicaions wth
incompatile tetinologes.

“I't was clar at an ealy dage that cable wee a hasle for us as
produers and dstibutors There are nany different cabkes when

looking at teéphonesnd computs.”
Per Sverson, Eicsson

Pe Svenson bdkved that“cutting the ebles” would be gealy appedatd by
conzimers Origindly, the idea was geneaed fom an inerestin evolution of the

mobie phone. Therwasan apparet need to have molal phonesntegraied in carsit

was acomplex tak to insal phone diedly in thedashboard of thear ad if the car
would have thdife cyde of mobie phone, nobody wuld want to p# for it. Instad, an
ided solution would hae be&n ®mehing thatcould connect the dahboad with the
mobie phone -a “spli concet’. This resilted in theidea of dortdink radio

connetdon.

P& Svenson tirther siggests tha thee weretwo inmportant technical reasns why they
originally consdered devimping ashot link radio, eventualy to beome Blugooth.

Firgly, P& Svensson thought it as contadctory thd Erics®n ®ld wireless phons

and $ll produed @bles. Thé did not mizh. ‘If you ae inwireless then you i in

wireless (Per Svensson, Emsen). Seondly, Eicsson vas smultaneousi doing

research on Sedlite phonesbuiding mobile phonemto carsand on infared lutions

Dr. Sven Mitison sys thatthee wasobviousy many gmilar idea on ceating a low-
cost wirdess Ink. Howeve, the infaed had @me capecity limits & wel as

complcaked tehnology. Corsquenty, MC Link oon proved the mogtromising

projed to invesre®urce in.

In May 1994, Br preented theconept to Nils Rydbek, hed of reseach and
technology, &iErics®n Mobile Comnunicaions After omedisaission, a deision wa
made and they lsook hands to preed with theprojged. According to Rer Svenssn, in
1993, none wuld lisen to hisdea, but bnceit wasdeaed wth Nils it wes claral
with eveyone”.

4.4 2HOW THE ORGANISATION WAS BUILT?

Oncethe poject was initaied, NIs Rydbek agreel that the béswvalabke resoures
should beutilised for theprojet. According to Br Svenssn, it is dificult to get the
“stars’ of theorgansdion for a pragd like ths. Normally, you ae forced to go aound
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the housen sach for omene wiling to pare ®me peopt. ‘Then it is not theeal
stars tha peopé will letgo” Pe Sveasson, Eicsson

Obviously, ths was a proble, snce it waes imporant to fnd thog siars in order to
sucea with thetechnology. Hwever, they maaged to find onef thedar enginers
for the developent of MC-Link, Dr. Jaap Haatsen, fom Ercs®n in theNethetands
Dr. Jap Haarsen was a reently graduaéd doodr of techncal physis. Dr. Jap
Haarten neda time to ge wfficient traning and wes at thetime working with
Ericson’s hed of sciencein theUnited $ats Dr. Paul Dens He was laer brought to
Sweden. h lae 1994, D. Bkap Heartsen played an important role for the develpment
of thefira gecificaion, which was faly smple, in egards to thexeemdy compkex
sysem

Dr. Sven Mitison, fom Ercson Mobile Comnunicdions in Lund, is thengineer
known & the “féaher ofthe raio”, in the Blugooth chip st. Thejoint efrts of Dr.
Jap Hhatsen ad Dr. $¥en Matisson vere thebegnning of @ enomous develpment
projed for future These tvo men are tgely espondile for the telsnology bemd
MC-Link.

“Jaap and | had bee indruced to consud this wirless cabke-
replacemat, which woutl usevoiee and dad and beextenely chap.
was a ballenge, almodike a nobile phone in @mplexty and et very
cheap.”

Dr. Sven Mattigm, Eics®n

In the second h#f of 1995, more soureswere assigned to the pject At this tme,
around t@ peopé were working with the poject This was atedinology of grat
potetial and the organian wes seadily growing. h 1997, @an Jbhanson, the
preent genetamanagerof the project came to the @anistion from Alfa Laval
Automaion. Todg, thee aredgnificant amountof peopleworking wth Blueboth &
Ericson. Thisorgansdion funcions asa gpaae poductunitwith its own budgé and
admnistraion. The magrity of the organisaton is locagd in Lund. This inabes
maket and productdevdlopment, as vel as the man technobgy developrant Sill,
neally hdf of the organisaion is basd in hblland, in Emmn, vhee the sftware
devdopment tkes plade The reasn for locahg this in Hlland was oinadental
raherthan gaegic in natire. According to Rr Svensson, iEs©n hal a prodution
unit for paess in Hblland, vhich was sipposd to doe dowi. Thiscoincided wth a
sarch for epandng the compeences ofthe BLieboth oganisaion in Lund. A it
turned out, the evkas in Emnen ha the very compeince bekground thg were
looking r and thisunit was meaged wth the preent Blugooth progd organisaon.
Tody, they #so havethree Eicsson peom in Irédand héping with educaon,
missoning and gppot.

4.4 . 3THE CULTURE ANDENVIRONMENT OF THE BLUETOOTH ORGANSATION.

The oganisition is chaaderised by alét drucure ad infornmal word-by-nouth
culure. Karin Sliberg, egponsble for traning and support & Ericson, sys tha the
Markeing and Supportdepatment was lagdy built by the help of inbrmal
connetions Mog peopé in this deatment usd to work togetbe a Alfa Lavd
Automaion. Karin Selberg ays tha she happened to kno®r. Sven Mttison, snce
ther kids went to kidergaten togetherConsquently, shegot in toub with theproed
and eded up wrking with Blugooth. $e says that the informa connetions hae
been largel postive, butdo have a domsde as vel. It has ben esy to vork together
asan dfedive tam, sce they H knewv each otherfrom before However, "theras a
gred rik of aeding asepaateunitwithin the lager unit, making it hder to inegrae
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with the [Bluéooth] omganision”. (Karn Sdlbelg,) Sone have een fdét a bit
alienaed; thg feel & if they moved to a diersnt company Wen they actudly just
moved within Ericsson, vhereas thog coning from ouside hae ben more
combrtablewith the oganigion.

The wlture of the Bludooth orgaisaton, or even wthin Ericon Mobile
Comnunicdions in Lund, isvery different from thecomporae cuture of Encsn.
According to d&kim Nelson, the environemt in Lund ishaicerised by a “informal
ngwork” tha is ‘fast. In the board of dddors, noneof the membes is &ove 40
years of age.

“With mixed far, they wath how weare ravaging down her [at

Ericson Mobie Commuriaiond”

JoakimNelsn, Eics®n

The pae ofprogress israherhectic. Reopletend to run arounditir only a éw mnutes
to pare for a convesion. “It isin constat chaos”(Orjan dhans®n, Ercson) D.

Sven Matisson sippotsthisgsaenent He bdieves therewas lIttle orno $rategy when
they verein the middle of the chaos, but in teospet one tendgo find ®nsible
exphnatons br ther acitons

JoakimNelson furher exphins how many leye successul progeds like UMTS" and
WAP* have bee initiated in Lund. Thenformal culture hasprovided an innovaive
envronmat, a ettile ground foprojeds like Blugooth.

“Who everhappens to bihe boss isot inportant. What is impaiant is
thatthere hae ben vsionarypeople lkePe and Nik.”
JoakimNelsn, Eics®n

Dr. Sven Mttison sys that & Ercsson Mobile Cormuni@tons, they usuly work
with goas tha have to bemodified anumber oftimes. Siil, the Bluetoth project has
had a vey undear vision of merdy creding a wreles cablereplacenent. Ths cals for
a paticula kind of maagement and mployeesthat take infiatives as oppaunites
preent thensdves

Orjan bhansson deibes the wlture ofthe Bleboth oganisaion as vey Lundian
which suggstsan organig&on of opennss friendlness, vith high egard ér academd
tradiions. Pepleturn to each other for help andisieas aremadeinformaly anongst
colleagues. Qjan bhansson lsatheoverl regponsbility, but heis consderd & a
teamplayeror as a biof a “spde in the veb”.

Karin Selberg desribes howa working week nomaly involves dot of tradling, lag
evenings rrd alnog evey day you bring your ampute hone in oder to getchanceto
reply to your emals. It isnot esy to makeplans Bice eveyoneis consantly away,
traveling. One must poritise, dop everything, in ordeto @tch thepeople when they
are in the ofite.

Pea-Ernk Svenson, Marketng Man@e at Bueooth, Ercs®n, indsthatthe poject has
been very dynaic and is lagdy driven by visions He now thinksit is time to
sumnaiise the fagmentsof the draegy that ha bea, to makethe draegy more
expicit, to break it down inb sndler units and ©omnunicae it throughout the
organisaton.

2 Universal Mobile Telephone System is the third generation mobile telephone system
“WirelessApplication Potocol isa piotocol for online evices developed for obile devices.
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4.4 4THE INTENT WITH THE BLUETOOTH CONCEPT

According to d&im Nelson, the Bluetobtprojet denonstaesa compleely new
coneptud logic for Eicsson. H exphlins how aproduct normby evolves fom a
technology. Wudly, this inpliesthatonetries to deelop atechnobgy, which is vey
advanced, thushad to opy and may ommand a premam prce Today, thecostof a
chipseis around $ 27, but theemtis to gé it down to acostof $5.

Thegoalof theproged wasbasd on thre key points

* Low cost
* Low powerconsimption
* Smal siz

“The foas [of Bueboth] wasnot on the tdmologybut on the pce
we darted with how nuch it should g, then we agld ourglwes how

good can werakeit?”.
JoakimNelon, Eics®n

It is impotant to racdh as boad a meket as possble. High tet productswere
originally sod to @mpanesand not diedly to theconsimers Today, it iSmporantto
readh the ordnay people, as weryone uses a mole phone. The ideaaw tha a
wirdess rdio-link with low cost sm# dzeand low powr consumption uld geneate
a completly newnetwork of consumies.

In 1994, the dedionsthatDr. lbap Haltsen were pesated, in orderto develop a
spedicdion, were basd on a rner smple vsion. t should be degned to reeh te

mdes ten peple with a traster capecity of 115 Kb/s (wich was considexd

sufficiently fag a the tine), be robuy built, inexpensve, and work throughoutthe

world. Thisha not chaged much. The apecity wasinceaea to 1 Mo/s (wih the

potential of 2 Mb/s) and eighBlugooth devies (nsiead of ten) can be cooiel at the
sane timg etendel though ascaternef. The big chdgnge hasbeen to fnd a

frequaicy thatworks throughout thevorld, & thee ae alvaysa few ountiesthat
differ from the rst. A decision wes made to @sthefree ISM bad of 2.4 GHz.

However, threecountres did not reognsethisfrequecy as aree band, aan, Spain
and Fane. In &pan ad S$an, the problens hae ben ®lved, butin Fance the
guesion isnot one of ampliance but dout fequency, as the Fench amy presnty

uses this partcular frequency. “Now it ishe Frach amy, agand the world ” Per

Svensan, Ericon

From the vey beginning, theBlugooth concept asdesgned for:ad hocconnetivity,
easeof use flexible usage, low poweronsumption, smultaneousvoice and dat, multi
point ®nnetions, scure ommunicaion, mult-mediasuppot, global uage 10-100
mde's readh, melium aggregaed capady. Seare conmuni@ion and gbbal usge
were addel & a later gage, as it baoe obvious thatho® were aitical fadors for
Suces.

Corebusness and vaie creatbn

The overkh purpog hasalways been to “cut thecable”, to make emmuncaton easer.
However, the wategc inent haslways bea to enhance the valof the mole phone
In additon to ths, it was of intaes to gmerake adrean of resenus to sipportthe
futuredevelopment and refnenentof Blueboth.

> Pleag view chapter 4.3.3
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“As many ompknentay producs as posble that contain Bleboth

will increase the vaé of the phone.”
Orjan JohanssontiEs®n

According to d&kim Nelson, thefocal pont mug dways be the mobilphone. 1l the
mobie phone wrks with may othe devies such as notebooks,DA’s, cofee
mechines e, thee is valiein tha.

“Thefocal pontis to crate vauein thecore busness”
JoakimNelsn, Eics®n

As the industres ae conveging, it is had for thecompaniedo dedde exatly what
ther core butnes rdly is. Subsquent}, it is difficult to ddine thered busness
opportunity in Bluetodit. At the sme tme onemustwork with a numberof bag
technologis and coreompegnciea in oder to limt the reksof enteling themindield,
i.e. patats, competig teehnologis etc

“If we find that wean drivethe deglopment, wahould. Eve if wedo
not make a lotof noney we wil control the turn ofeventsand avai
walking into a mnefeld.”

JoakimNelsn, Eics®n

4 5Standardisation

JoakimNeson sys thatEnicson isvery expeiened in estbishing dandads e.g. in
projeds lke GSM, UMTS, WAP etc. The tditonal way of dandad sting is via

standad insttutes, sich & ETSI and ITU. This could be along ad conplicaed

proces; gaemlly, it could take4-5 yars to stablsh agandad. On the dberhand, a
fragmated maket of dhort link radio tehnobgieswould inhibit the gowth of the
maket gnce it credes probéms of interopedility and lack of jont industy

commtment. Consquent}, the mosedfedive ®lution is to cede an industy driven

standad that geryone would sippot. As the pae ofinnovdion is high, thetrend in
Infocom indusies has bee to etablish sandads tha are voluntry mther then
govenment impasd. To stablish avoluntay gandad implies thabne mushave the
cgecity to gaherenough compapsto sippot a pecific technology.

“A peiiod of 4-5 yeais too long to wait
JoakimNelsn, Eics®n

JoakimNelson thinks that thintenet paradigmmplies that fora fandad sting
procesesno longe arefeasble, as thosénd to be outin by fate moving, indusyr
driven pojecs. Econont incentives have aed adifferent pae of devéopment
whee theindusty dives dedopment raher than theotinties or govenments In
shot, “theway of doing busesshas changed”.d&im Nelson, Eicsson)

The formbhgandadisaion procedwe £end irrational for MC-Link.HomeRF, was at
that time going through thisormal proces of $andadisaion. It would be réeasa
before the MC-Link. Consequdly, this made it ineitable for the Blueioth
organisaton to go &out thematerin a diferentmanner

Ericson deaty undesood that, if thg were gong to make Bluebth into omehing
big, they had to doosnething diferent fom what they wre used to. Br Svensson tel
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that Ericson many times had beenrtin oer’ by competors beause they e too
slow or beaug ®mpeitors ha bea beter at xploiting the tehnobgy. A new logic
for biinging thetechnology to miéet wa neesay.

Togeher wth Nils Rydbeck, hehad a vison of bulding me form of néwork of
companiesthat conplied wth the rguirements of the MC-Link tednology ad
togeher rpresented a gynificant maket force bakim Nelson ays th&a conpany like
Microoft would be capable of dong aprojectlike this on the own, but in the molsl
tdecommuntatonsindusty no one plger is $rong eough to do it alone.t/n exly
stage, they tthan idedhatreading the PC indiy would becritical for the scces of
the tehnobgy.

4.5.1IN SEARCH FAR A PARTNER

From eary 1995, Erison b@an dicusions wth poentid patner companesfor the
devdlopment of MC-Link. However, initialy thee conpanies involed in the
diswssionsthatrejected thenvitation and joind a coltion on asimilartechnology. A
a lae gage, htel was approached. Thevere alealy working with a glection of other
companieon HomeRF, presnty SWAP. Inté kindly tumed down theoffer and
coninued to dausther efforts on WmeRF. Fowever it on turned out thd&ricson
had gproated the wrong depament within Inté, the o©onsumer electronics
depatment. Insal, Jm Kamdach’'s mobie @mputing deatment head &out the
technology by coincidence and etwaly the two paties me

“Onething to larn, isnot to takeno foran answer
Per Sverson, Eicsson

In the second h# of 1996, a agreement was rached betean Ericsson and Intle The
formal handsh&e took plae in April 1997. Pe Sveasson, D. Sren Matisson ad
Johanes K went to SataClara in Céifornia to mée a presataion of theMC-Link
for Intels notdook division. An MoU was signd in June 1997.

Why wes Intel © inteesting for the @iture developmnt of MC-Link? h lae 1996, it
was ®ncluded thatntd would bethe bst goproad to the PC industr They had a
stong infuenceon FC manu&durers and they hachewn grat inteed in the meger
of GSM and daamm. They were dso extremdy wdll staffed wth a wde ®lection of
technologis and mostmporantly, thg were dle to intgrate MC-Link into the
Pentium VO-chipsé Intelalo ared a common vision of how MC-Link could beused
in thefuture.

4.6 The Cloice of anOpen Sandard

The inportant decisions in the edy sages ofthe poject have beae of ged
imporane@ for the future dedopment. In paticular, two deaions have gedy
affected the pantid of establishing a globatle fado dandad. Thog arethe toice of
an ope gandad archiecure and the choe to cedethe SIG

At an ey sage of the prope, a deision to ty to m&e MC-Link into a global
standad was made. Bwever, the manneof how to go dout this dandadisaion
proces was not obvious In 1996, Nls Rydbe& and Rer Svensson ldaan ida to
edablish a defado fandad by freey distibuting or to alow cost licenang the
technology. Itis not clea when the desion of an opentandad was made From
interviews, it would ®em lke Intd played an imparant role, instng thd an open
standad wes neesay for the scces of the projet Howeve, it wasnot an obvous
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decision for eveyone at Ercson. Sora fdt that they wre giving avay thei
technology too egsand were quesioning how Eicsson would beabke to make money
off the tebinology, vhich they hd in fact developed.

It be@meappaent thatthey needed jaint industy force to sipportinteropeabiity, in
order to etablsh aglobd sandad. Pe Svensson made a pdlal to the meket for
floppy dsks. Compags such as dmega (JAZ) and Imaion hare aeded produts
significantly supeior to the etant foppy sandad. However, néhe have hd grength
to ®t a dandad done and ®mpute conpanies have ttle ineres to sipport
proprietay olutionsthatdo notrepesnt a gnificantmarketsuppot alrealy. “It must
bethesameevelywhere, ohewiseit is quitepointes.” (PerSvens®n, Ercson)

In 1996, the @aoning behind thehoce of an opa achitecture was(Preentaion
maerial, Kitzbihl, Novemberl8 1999)

» To make gre tha theewill be aich varety of equipment available in the market
for our MC-Link equippéd phons to tak to.

* To avoid mulple $ortdistance rdio tednologies or worse, onecompetng de
facto stamdard thawe wil beforced to adapt to and evpay a lices é

* To drve the huge fute maket for wirdess shortiganceinks (cale elminabrs)

* To ean money by being a tewology laderin thispaticular field.

Sill, thee was some relucance, esme propogd to chege a licenang fee ad
congquenty, m&ing itaseni propridary sandad.

“Some of usfdt it wastoo open, but itvas abo beausewe sarted
someéhing quie unique, then you dont&ant too mch to leak befe you

havecomequite far. Itisimporant to befirst, not besbutfirst”.
Dr. Sven Mattigm, Eics®n

In 1997, Gjan dhanson, PeSvasson and Ns Rydbe& in didogue vith Intel, took
the deison to freel diffusethe tebnology. However it wasregricted to a nievork of
membes to guaantee the quay and ineropeability of producs.

4.7 The formation of the Speial Interest Group (SIG)

4.7.1WHY CREATE THESIG?

An imporaint desion was mde a an ealy sage wether they should do themséves
or work togetherwith a goup of @mpaniesin an allance Jba&im Nelson, Bpm
Kryllande and Grjan dhanssn mnduced the inital disaissions Thedisassion went:
We areprobaby leading in ths ar@a. Should w do it ousdves? Can ve m&e Intd
acept our tebnolbgy? Can w getour tehnobgy acepted in allprintes, conputers
etc.? Thg concuded that thigould probdly not beposble.

“I t ismore important to adance fast,ather than that we dowverything
oureles
Kurt Hellstrom CEO Eics®n

Thus asmond imporant deision for the Bluedoth project was to found thepeaal
Interest Goup EIG). This was a decison tha involved inviting ther dired
compeitors Ericsson has l@n involve in two mapr progeds whee thg areworking
with ther fierceg conpettors; the irstwas WAPand the send, beane BlLeooth.
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JoakimNelson sgs thatother co-opettion piojecs pobably do existbutWAP was the
fire mapr such progd. Within the tedm indusry, PTTs® arevery dommant. "To be
ableto ke@ up, v ned to dive projgds in a dfferentway.” He bdieves this isa
megdrend in many indiges thd the industy drves devdlopment raher than
individud counties orgovenments

Everyone wns. he key reasondor theprogram sccessis the busies
ben€fit to all conpanies if wesuceed, earprogram goal, thing, op@

IP contract and industy paricipation in pedfication devebpmaent.
Simon EllisIntel

According to d&kim Nelson, Eicsson fnds thatthe bg drugglefor powerdoes not
teke pla@ betwveen Ercsson ad Nokia;it is amater of wherethevaluewill migrae in
the futue. In many mdets wherecompetion has ben intesefor along tme the
resultis thatthere isno valie It oncethe bate is over.

The réatively close ompeition with Nokia, both alturdly and geognahicdly, is a
survival isue for Ericsson. dakim Nelson gves an g&ample with support of a
staenmentby Michael Portein Swedish busesspres, of how the meyaer betveen the
two Swedsh tuck produces Volvo and Sab ould be hamful to thecompetiion and
evolution of thebushess. “The onl ones tha will beneft from this mergerin a ive-
year perpective are DA-, Damler Chryser eic.”(Jbakim Nelson, Eicsson)

4.7.2THE INITIAL STAGES OF THESIG

Once the patneship wth Inté was established, iin Kardab (ntd) and Gjan
Johasson Ericson) vere the prnay diving forcees of the projed; bhan Weber
(Ericsson) vas alo pat of the edy disaussons. h lune 1997, they metnd the
decision wa made to form the SIG

In June we had a fade-face neding wih Eiicsson that inked odie
initial agreenent to form apecal inteest goup basd on an Pen IP
license grant bas# on two legls of nenbe's: Promotes (who woud
devdop the technology) and Adoptrs (ho would adopt the

technology)
Jim Kardach ntel

It wasagread to brma SIG with the dllowing merbe's

e Ericson
* Intd

* Nokia

e |BM

e Toshiba

By De@mberl997, thdive conpanies metand the drmd degsion was mde to brm
the SG. In Féruary 1998, thg dgned contreis to sartthe deeopmaent.

® Public Telephone & Elegaph — h Euope, ugally lage, originally tate ownedelephone opatorsthat sill tend
to domnate national markets
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It is impotant to undestand that thee companiesane to thesame
condusion at about theametime Intd wasdriving a program alled
BizRF, Erics®n a pogramcaled MC-LINK, Noka a program alled
Low PoweRF. Theimportan@ of the mding in December was to ge
all companes involveé to agre to deelop a $ngle sandad. As
Ericson's ®lution wasthe furtheisalong and losest to whatwe all
desired, it was agree we woul adopt thisasthe basdechnobgy and

modfy it to med thecombined wge equrenents.
Jim Kardachntel

Ericson ha bea woking with anumbe of mgor gandardiation progds, which hae
geneaed smeleaning xpeaienes To ®me dgree, it wasthe sme peple involved
in all three projets WAP, Blueboth aad Synbian”. P& Sversson and dakim Ndson
were also involved in WAPra Syniian. Thecontactnetvork with other companis
thatis bult through ach coopeatve projedsis very imporant. In the iniaion phae
of a new poject, this enablesa company to quckly ge a good elation with parbers.
Ornjan bhansson hhdicusions with baim Nelson, due to higxperéncesfrom
WAP forum Ja&kim Nelson siggestal a amilar voting gstan & they usd in WAP
forum.

The BLeboth Speial Interest Group waslaunched in iy 1998.

4.7 .3CHOICE OF PARTNERS

JoakimNeson gys thatthee is adilermawhen ateing this knd of parheships. In
paticular, the 5 govenment prohbits lage corpormions from joimg for@sin a
manner thatwould limit compettion. Ths imples thatthey ould notlimit the $G
coopeation to a éw ®mpanies At the sane tine, they ould not invite too may
companiesas itwas vey important to efeectvely drive the telenology deeopmaent.

When engagg the omjinal promoér companiesit is alwayskey to
balane industies with compeitors (Noka/Ericsson, BM/Toshba) as
thiskeeps degons balance. Inté acts as knd ofa nodeator becaus
of our neutral approach to théechnobgy (for In¢l the tehnobgy bemng
sucesful growshe ugs of Mobi¢ @mpute's beausetheyare aser to
ue and do mre. Hene, Inté's le is to ongantly remnd theothes
what the utimate goal of the téoologydevéopmaent is and to stle

dispues béve=n the dier conpanies.
Jim Kardachtel

Ercson rgresented the car tetinology and ontiibuted theirradio @mmuncaion

knowledge Intel contibuted wth its chip ad ©ftware knowlelge. In ordeto siceed,
it wascriticd to involverepreentaivesfor thetwo grategicproduds, themoble phone
and the natbook compuar. htel wanted Nokia in orderto sgnala aedibke forcefrom

the mobi¢ phone indusry. Eicsson vas also inteesied in incliding Nokia, mainly
because of two easons. @e, thathey arecompetace wise and cuture wise dike and
thatthey havehad ooperéion in othe aeasbefore Seond, tha they have aamilar

view on paéns.

7 Symbian & a cooperative liance owned by fics®n, Nokia, Mtowla, Panasic ad Fsion b develop a
opeating gstemfor mobile devicesalled EPC.
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Anerican ompanestend to desoy narkes by or at least make thar
mong off patents. [..] If we wantto usether patentswe haveto pay
large amounts afroney, and onsguenly, they neer read to gt a
world standard, aleag notfastenough.

JoakimNelsn, Eics®n

The toice of IBM, raher than forxample Ddl or Conpaq, vasbe@au® thg have
enomous reeach depaments. IBM futhemore repreets the lagestshae in the
world maket for notdoook computes They dso have a long exgenceof coopeaion
with Intd in microprocessrs.

The toice of Toshibawas bagd on the f& that they redled to inelded one
repreentive for the dpanes maket Toshba has one of lagest shaes ofthe world
maketfor noebook corputers and they aredl conneted wthin Apan.

“Toghiba isa bit like thefather of thegentemen’sclub in Japan”
Orjan JohanssontiEs®n

4.8 The sepsin realsing theBluetooh vison

4.8.1THE SIG MANAGEMENT

The SG is aconprehensve nework, toda comprising around 1400 companies
According to @jan dhans®n, it wa deaded that the cergroup wuld be rericted to

a limited numbenof conpanie. He addstha the SIG isnot adenocaic formaion at
this time He finds ths crtical in orderto effetively manging the progs of the
technology. Sindadisdion isues within ETS are dow beau® they implement full
democacy. Eva if 700 ®mpanies & involved, therules ae tha everyonehasequd
voting powe. QOrjan bhanson sys tha the adopte conpanies atudly sen ahe
pleasal with theagrenment snceit means thatdecisionscan beproesed agerand it
guaantes tha things arenoving brward.

The oigind Blueboth work group conained five menbes flom the founding
companigsOrjan dhansson Ericsson), im Kardach [nte), Sami Inkinen (Nokia)

Pder Lee(IBM ) and Warren Allen (Toshibgd). Jm Kardach isthe @aiman of this
group. Thisgroup is repongble for making théigh levé degsions rgading the ddy

operions of the SIG

Ericson ha epesedly ben fichg the quegin of the level ofcontol they could
mantan in the ontinued dedopmaent of the tehnobgy. However they have ome to
a rdher pagnaic conduson; as long as thetandad is heading in the didion the
want, it does not mig howmuch they do in ta contol. Acording to dakimNeson,
the diving foresae Ercson and Mkia. In orde to bea diving force in teleom
today, hegaes it isamater ofcompeéne (in adio tehnobgy).

They are waretha if they did notchooseto crete the SG, they wuld have bee ale
to move &gerin temsof defning atechnial edficaion. Buiding andwork as the
SIG will always d&ay the tehnial development proces a bit, as thethe patnes will
have ther gecific requets If the otherplayers know tha thee is one phyer
significantly aheal, the othex will want to bange theules ofthe gane abit to even
the odds.
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4.8.2MISSIONARY WORK

During 1999, theEricson Bluetooth oganisaion hasbeen marketg thetechnology
intendvely. Goran Svenngr, Technology Mrketing, efersto it & “missonary wok’

raherthan tadiional makeing. At thispoint in tme, theydd tha they are providing
information on thefuture potetials ofthe tebnology réher tha sling the tehnobgy.
According to Br-Erik Svensen, Tetinology Marketng manger, the mai puiposeis
to getas many as paile interesied in the tehnobgy and inplenentBlugooth in ther

produds. The econd sep wll be to make mobé opeaors like Tda interested in
developing applkcaionsfor the telknology.

The mssonary vork is aried out though morttly smnars and onfeences dl over
the world. The mnas ae tehni@al taining €sions, wWere Erics®n a@uates
potential adoptes about thebackgound ofthe projet, the Blugooth technology ral
the quaficaton progam. Kain Sélberg, mangerof traning and spport sgs that the
seminas hae ben vey sucesful. Itwasintended to beappoximatdy 40 peoplebut
the denand haveen mud drongerthan expeed. h Tawan, over250 peple atendel
the seninas.

Since thenumberof atendes have inead, it hasbeen dificult for the Bueboth
admhistraion in Lund to maage the magtude of oganisng these events. Reenty,
they haveout®ured the mayity of theresponsibity for the sminas to a smagroup
of experencedtechnology ducatorsfrom Ireland. Kain Slberg sys that these
seminars wll carry on forabout one yeaThen, thdorm of thesemnas wll change
into couses beter auited Dr distibutors.

“The demand fpr the minars] is accéerating wihout any najor

marleing effors.”
Karin Sellberg, kgsson

Up to da¢, the seminararethe only comprehensive infation that compaescan get
on thetechnobgy. Thee aresomemarkeing brochurse, but othevise the esminarsare
the only sure of informdion. Acaording to Krin Sllberg, Nokia have donesome
semina in Itdy, butthey arethe ony SIG menbers that hee doneanything smilar.
The Eicsson Blueboth organiation ha dso tied to maket the technology &
compuér and teboom onfaences aound the wrld. At Condex, in Las \égas in
Novanber 1999, thewon abest of $iow awardfor the Bueboth tehnobgy. Thishas
given ome podive fealback, butthe peple in the ganisition are bginning to kel
that thee hasbea to many aninas and cordrenes The mdaeting ha bea
satered, rata thaa foausng on theredly important evats “It is jus a lot of
traveling. We arewearing ouseles out (Karin Slberg, Ercson)

4.8.3QUALIFICATION PROGRAM

The purposeof the qualficaion pogram is to protet the Bluedoth band.
Furbhamore it will ensue qualiy and inteoperdility. As a corpany fgns the
membeshp areanent of the SG, they gree to fufil the requienmens of the
Bluetooth Qualification pogram.

The delaaion of compliance indudes the following recomnended inforration
requiremants to the end-es(Presentaion maeria, Techncal Seminar, Decanber 15,
1999)

* The BlLieboth caabilitiesof theprodu¢ on the product box
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* The usr maud shoudd contan informaion &out theimplemened quafied
standad profiles and theirevison nunbe's
* Blugooth versn (e.g. 1.0)
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The BLleboth poductqualfications intude(Pregntdion maeiial, Tehnial Seninar,
Decanber 15, 1999)

» Ensurd produts should metthe BLueboth pedficdion
* Allowsmawufadure to take advanga ofthe IPlicenang
* Allowsmanufacdures to us the Bluetobttralemak

It is impotant to notéhatthe quahicaion is not type apprava.e. poducs musbein
accordane wit legidation and sparédy licenseal to &l in tagetmarkes.

The rgulary requienens ae tha thee should only beone Bueooth veson for the
world. Congquent}, the arbitedure mustomply wth global enission rués In fect,
they are msatly working wth theFAA, aerophnemanufatures and ailines to mée
the Bleboth tehnobgy conpaible for ug in @mwoplanes (Blugooth smna,
November 17, 19990k is al® requied tha theafected countiesreview the emyption.

Produds go through bhbt conbrmance tesing and inteopembility tesing. The
Conformancetesing tess the radio éguacy, theprotools and the pfiles. The
Interoperbility tesing indudes the @plicaion piofiles like, headsg didup
neworking, file transér et.

In Novemberl999, theSG hdd an “Unplug paty” in Cannes, Fance Twelve ofthe
membercompanesmet to tet Blueooth produts agang oneanother. The pupose of
the paty was to testhe inteoperbiity baween theBluetooth enablé productsas a
sep to engre conpatble Bluetooth poduds on the nmr&et. (3Gnd, nevsleter, no 3,
Nov 1999)

4.8.4LICENSING

The SG ageenent saes tha any patets tha may egran the deelopment pocessof
Bluetooth mustbe ope and oyall-free to the mebe's within the SIGA conpany is
obliged to $are such a ptent and @nnot barge a éefor usng the ptent. The Bsign
of produts e.g. amobile phone isnot includd in the aggenent. (®jan dharson,
Ericson)

The pecficaton is feey available on the Integ. Anyone en download ths and
manufacturether own chip et or Blueboth eabkd produts. Eveything iswritten
down. Consguently, thefind tedinicd solutons ca be vey different.

The BlLieboth oganisaion within Erics®n is respondile for licensng the Eicsson
Bluetooth technology.nlorderto bring Eicsson’sBluetooh tednology to themaket
they haveenteed dliances with Lucent ad ARM regarding licexsng ageenents
which is spaiate from thdedinology dedopment of the SG,.

4 .8.5INTELLECTUAL PROPERTY RIGHTS, IPRS
Intdlecud propety covestwo man aes:

* Industia propety, covelng inventions Trale Marks, indusial desgns ad
proteded degnatons of oigin;

» Copyrght, repreented by literaly, muscd, atigstic, phobgrapht, aad audio-
visualworks.

The sopeof protetion obténed through inteectud propety rightsvariesaccording to
the type ofinstument mployal. Intelectual propety m&es useof the following
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instuments Paents, Uility Modek, Indusial Desgn, Trade Marks, Smconducor
Chip proedion, Rant Varety protecton, Copyright

P& Svenson emphsieshow the P protetion become acentraissuein patner$ips,
such as th8IG.

Thee founs or the SlGare uncorfortabke to join, Bice one cannot
block anyne renbe of ths ®opeation to us onés patets.
[...]Many corpanies doubtbecau® theg do not eally know how mch
ther portfolio of patentsis woth and they do notnkw what theyre
getting. Consquently they are wondeing wheher theyare contibuting

with nore than thg getin return.
JoakimNelon, Eics®n

Ericson ha deded that iis worth tking the isk, as the pogres of the tdmology is
moreimporant However £me ompanies hae dose to say outede as the feel
they hold a poftlio of vey valuable paens and tha might hurtthemmorethan it
would benet themto join.

From othe cagsof sandadisation'®, it is evident that antolling the PRs is wicial in
order notto getfragmated dandad. Thisis an issiethathas been caefully consdered
in theBluetooth deviopment.

4.8.6THE COCPERATION UNTIL TODAY

In March 1998, bedfre the SG wasformed, asudy goup on Wreles RersonalArea
Networks (WPAN) was cratel with the pupose ofinvesigaing the neg for a
wirdess nework sandad. (nhe year later, in Mard 1999, the WAN Sudy QGoup
becane IEEE 802.15 inteded to déine awireles communi@ions sandad for
Pesonal Aea Ntworks. 'By creaing a WPAN [...], theBlugooth technologyrabks
a future werea lifdime ofknowledge may beaccesd through gatva/s worn on the
body”(SIGnd no.2, p.3)

In uly 1999, the Bluebth 1.0 Pecificaion was fndly releaed. Thegpedficaion
conssts oftwo pats theBluetooh Cowe, which provdesdesgn edficaions, ad the
Bluegooth Pofile, which provdesinteropeabilty guideines. “Over the pagea, more
than 200 eginees and tetinical expetts from the BLetooth SG
havze  contibuted to the devdopmeit of the
spedicaion”(Bluetooh SG, Prasrdeas, July 26, 1999)

In November not compleely surprisingly, Ercsson vasthe fisst
company thaannounceé a Blueboth productto the pubt, a
headse tha connets with your mobilephone, Wwich ma be in
your pocketor your brefas. Rumourslam that Mtoroh and
Digianswe have upcomg Blueboth producs. Aso Wdoomm
Inc. has manouned thatthey havea Blueooth modulefor
Handsprings Msor sries ofPDAs.

In Deembey Microsof, Lucent, Motorolaand 3Com joined the & pronoter goup.
The foundingif’e mmpanies hae a1 ggreenentto be vey restictive in expanding the
promoter goup. Fbwever a detsion wes male that the fouroonpanies, Mcrosoft,
Lucent, Motorola and 3Com, wuld ontribute wth conpdences thatexpand the

18 For reference, Sun idrogyysems’shva technology iretation to Nicrosoft’s Active X
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knowledgebaseof thepronoter group, neessay in order to tee nextimporant $ep in
the deelopment pocessof thetechnobgy.

Ericson ha obgwved the ned for diances spamtke from theSG, in repon® to a
future maket of Blugooth enbled producs. Consguently, the have built drateyic
patnaships ér licenang and maufacuring with Luceit and RM.

4.9Today’s stuation andvisonsfor the future

Looking bak, Pe ocould ®e that they [th bea fortundae to mie many wse
sucesful decsions. h vely shorttime they had managkto bing an ide of “cutting
the @ble’ from agndl intanal poject to a $rong industy wide negwork sippoting
the deelopment ofthe Bluedoth tehnobgy. Approating the end of thenillennium,
ther vison of wireles connetions gensto havereachal apoint of no ieum. Today,
the denand forthetechnobgy is @ornous,. Br Svenssn went to &pan in Novenbe
1999:

“...ther is an somous ingres within the industy. | went to Japan
and me nine of the biggecompares, and eeryone isnteaeded, and is
going to have thigntegrated in thei future producs].”

Per Sverson, Eicsson

“The markeing sicces hasbea totl.. it will not bean adantage to
haveBludooth, itwill be a disadantage to not ha it. Frombeng a
postive comm@nent, ithas beone a equrenent.”

Dr. Sven Mattism, Eics®n

The tehnobgy cannotdo eveything. Fbwever, “...r@ladng compugr and mobié
phone ables is just the beginning. Thewnevesaility offerel by the Bluedoth
technology vill give brth to awide and exting vaiety of newapplcations "
(WirelessConnetionsMadeEay, 1999, p.16) One axgple mght be theposshility of
transéring gill images ad video tips from acanera to amobile conputer, then
sending it by Emal to friends. How Wl this afed, for example photo l&s? How will
it affectvalue addedesvies uch as edctonic money tangdions?

“I belew it is imporéint to look at the big pigte of what the
technology eally an do/...J, | thinkthat thee are nany peom who

would find it coolto use for siple eveydaythings.
Joakim Nelson, Bcsson

Dr. Sven Mitison bédieves the developent of thetedinology ma leal to agpecfic
frequecy being deoted to Bluetodt The baacte of the tebnology will change but
the nane wil probaby renain Blueboth. He makes a compaan wth the PC indusy.
The PC ofthe 1980s asnot the ane as aPC today, but it istiB caled a €. He
thinksthatthe Bueboth nanewill live longer pehgps the tditure appliaions wil not
be centrd aound theMobile Phone. Aready, Ercsson is werking on thenext
generaion of Bueooth:

“As weare woking wih the ngt gaemtion of Bluetoth[...] we hawe
had to nake someannounceents as @ayone is thiking, what wi

comenexp”
Dr. Sven Mattism, Eics®n
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According to Br-Erik Svenssen, theproces of maketing the telsnology ha mostf

involved ompany contads, wth adopte companies thatwill implerment Bluetooth in

ther products Consume cont&ts have bea left to the corpanies working with
applcations. Kain &lberg, Ercsson, sys that theyra woking had prepaimg for the
future TheBluetooth emnaswill contnue for aboubne moe yar. A present, they
have daited to develop @murses inended to educatdstibutors Theseseminas wll be
of dightly different chaader, less tehnialy, more appliaion orened. Thg will

focus on iudgraing whatthe technobgy @n actudy do. Ths will enabk dstibutors
to continuethe mssonary vork to end-onsuners. Karin Sllberg saysthatthis is a
way to m&e distibutors famliar with Erics®n Blugooth enablé productsand
subgquentt, promotethe® pioducs rmhe than ther competiors.

The common opion within the SIGs thd the mostriticd issieisto getthe poducs
to the maket, Bs yet of saisfadory qualty. The criical queson is vheter the
technology wll hold togete, that they do not encounter any poblens of
interoperbility. Shaun &ce 3Com, thinks Bleboth wil be succesful if it will mee
the epecaionsof the maket He thnks theonly reaon it mightfal would be ifthe
maketpushes for products be réeasal bebre theinteroperbiity can beensurd.

Many opportintiesreman unchamd, butmuch unceainty will al®© chaaderise the
future development of Blugooth. Jm Kardach, htd, is optmistic for thefuture of
Bluetooth, butbelevesit will “to a large acount bebasel on the goces of the fist
round of poducs [thathit the makef”. He foreses tha, if the firg round ofproduds
is uuccesful, thetechnobgy will contnue to grow into nmy newv ar@as George Nine,
Blugooth technologyaordinadr & ARM, sigges$s thatthe Bluedoth tehnobgy in
the futue may “eablecomplaely different pioducskewices”

According to 8non Elis, Inté the Bluetoth producs will beome avadable as & gd
through theyear 2000. Thee will be a song mmp though 2001 ad 2002. Wimatly
it will beomea sandad featurefor mostmoble devices

Many quesionsal® remain egarding théateof theBlueooth $G cooperéion. Wil it
sty intat? How doesone bst utilise the opporturties ofknowledge transér beween
the patnercompanie® Individualcompanis, sich & Ericson, ask theseles where
to find thetrue busness opportuties in the tdmology. To wiere will the actualvdue
migrae when themarkettskes off?
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Chaper 5

ANALY SIS

In this chapte we useour theoeical frameavork, whch weapply to our cas sudy
From this we brng forward criical agpects that highght issies from theproblem
disawssion of the trsss.

We intend to useur theoeical framevork to makean imprnt in the ese tudy. The
choen aea of intees aresymbolseal by the theecirdes bebw and thegrey ara in
the bakground gmbolises the ampletecag sudy. We wvill then biing forward this
imprint and aalyse in deail how this can h& usfind patems that indicae how a
framework for managing thedynamces of tedinology glection in high-¢d indugries
could be built

Managing

_ Standards

Allances . |

Figure5.1 Modelof analgis

Having donea comparéive sudy of thetheory in relaion to thecase we ®@ninue to
study theconneting poins béween the dierent aess, r@resented in the modddy the
three peals maked by stipes
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5.1Bluaooth — A Creative Chaos

5.1.1AN ENVIRONMENT IN TURBULENCE

The BLieboth pojecthas ererged in a complex and tubulent envionment. The peoel
involved in the mject, experencea hectic emvironment and areconsstently forced to
méake quik degsions. The mijecthas ben rpidly expanding inige ad theEricson
Bluetooth orgaisaion hasconsigently had to hie nev people The orgamsidion ha
also been acng agang the time Powverful conpanies were working on gmilar
technologis for a long tme which ®uld have bemme athreatto the future of
development of Bluetooh. If they wereto sicceed, thee was no tme to loos. This
dynamic environrent hasffected the \ay the poject has ben maaged.

A number ofdecisionsthroughout the praje have phyed acriticd role in pogresing

the tehnobgy. The ifst giticd decsion maked the beginning of the Blueooth
devdopment, as Pe Svens®n and Nls Rydbeck ook hadsto go &ead wth the
projed. The next ctical degsion wes to fedy diffusethe tehnobgy, i.e. to wrk with

an ope dandad. Another deision tha naurally followed the choiceof an open
standad wes the creaion of the SG. This became acaiticd gep for the future
development of Bluetooh. Although, the mject has ben pecaved to be in ansant
chaos, mm this point, iteneral aphae of reldive gability. Thefacttha Microsoft,

Lucent, Motorolaand 3Com joined the promotgpup ha contributed to thedrength
and s$abiity of the poject However, mub un@rainty remained egading thefuture
of thetechnobgy. The nextriicd isuue will beto launt a siccesful firs round of
Bluetooth enableé products

The téecom industy is a knowledgebasal, highly momplex indusy chalceilised by
turbuene. The thegr agues tha such an industy is chalacklised by increasing
returns,which give rie to may euilibrium pointsin the eonomy and ehance the
preence ofpostive fedba&s The &olution of the projet has gone through &t
dynanic phaes osme &posd to moe tubulencethan othes The thery of
punduatel equilibrium refers to aproject’s srucdure @ a néwork of esantid choiaes
The erly choces in the Bluaioth projet have had ggnificant inpad on the eolution
of theproject This @n be réated to thetheordatal notion of deep $ructure The st of
cntical deisons thehandshakethechoiceof an opentandad and the cedion of the
SIG, deptt the gstansdecision tee. The diical decsionsof theprojed tend to be
followed by peods of redive gability. Thiscan berdated to thesqulibrium points
desaibed in theheory thapregive the ordein thesysiem.
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The modebf disspative Sructuresillusraeshow the tire of acritical degsion @an be
depicted & a bifurcation point,which can lead therojectin a nunber of diredions
depending on theoutmme in therevolutionary pgod or bifuration pont. E.g., the
decision of an opan gandad would deemine the diture manageent as well as the
faith of the projet. Consquatly, the gsten wastenporaily disorganisd, a deision
was male that eded a & or rules for the futue axd sibsequetly, st amore
“controlled” diredion towards the next phasi the projed. In the modebebw, we
illustake theset of critical decisionsthataffected the fuire pathof the projetc
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multidimensional

/ -~
/ -7
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~
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”Now”
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- Actual development

Figure 5.2 Dsspatiwe stuctures

From the @se tudy, we have obseved thatsome eventshave had an impact on a
sejuence otventsfor thefuture Theseeventsharze osmedimesbea randomand snall.

The theoy dicuses aphenomeaion caléd path depedeng, which rebhies to our
obsevations in the Bluetobtcas. For instace, the panersip with Intel arog from
informal @ontacts. If this would not have beethe cag, Eicsson would mostlikely

have found adifferent pamer which would have had a fierent outome of the
projed. It seens obvious thaintd played an impatant role in the lwice of m&ing
Bluetooth into an ope dandad. Intelal® sgnaled adidinct industy inteed in the
technology, wich mos likely afeded theevolution of theSIG. Another exanple vwas
Jim Kadach'’s inteed in Vikingsand hs enxcounte with Dr. Sren Matisson that teto
the Bueboth nang which pioved to bea sippotive factor thoughoutthe BLietooth
missonay wolrk.

Todg, the Ercsson Bluetodt organiston is preocapied wth the chalenge of
introducng the fist Blugoot endled productto themaket, which involves enauring
qualty and inteopenrbility requiemats of the tdmology. Consguently, we find tha
the Blueboth oganisaion hasentaed anotherevoltionay peiod/bifurcaion pont.
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The futue pah of the tebnology will verly mud depend on theucces of thisfirg
round of poducs.

5.1.2MANAGING CHAOSIN BLUETOOTH

In order to apewith the turbulet and metmes chaotienvronnmentin the Bluetooth
projed, a nurbe of factorshaveplayed an impoant roé.

Visions

The Bleboth pojectbega with the disnct but omewhatlooly deined vision to
“cut the @blé€’. This vision has ben wdl comnunicaed throughoutthe organestion.

The Ercsson top margement ha given the Bluebth omganistion quie free drakegic

rens. However, no wdl-ddined drateggy has ben fornulaed. Congquently, the
organisaton hasbeen led by guiding phiosophy The theor argues tha a guiding

philosophy tha is less drucured, vague &ad merd gives a diredion for the

devedlopment could guide the oganisition, but maintan atentiveness for emmging

maketopportuniies. The BRlgooth veion of cuting thecabk isan exanple of sich a
looe guding phibsophy. e to the chacte of the organis@n, ths loosedructure
has ben working well. Peopt feé free to mée decisions and tud theér own

judgenens. Decisions are mde on an inbrmal bass. As the projed is @nsantly

evoling and peopt aretraveling dl ove the world, a more forml fraegy would

have been imposisle to omnunicde However, fom our obsevaions, peple hae

now obsered a ned to deine thefuturedrategy of the poject This organiation is

becomng intendly fragmented. h orderfor everyone to work towagsthe senegoal a

better focus is rquired.

Pacng

A project that evolves within an environment of congant chaos may epeience
problens ofmantaning focus and mom&m. Erics®n has ben a dving fore@ in the
projed. However Ercsson hadnitiated technology pjects bebre, wherethey have
lost ther lealing rolein the end. Consquenty, it is criical for Eficsson to mantain
ther lea in the devebpnment. h orderto acomplish this Ericsson has intel mud
time and rsouresin missonay work for thetechnology. They angrepanng to lea
the deelopment oBlueooth enablé productswhich will be a ctical factor for ther
futurerole within the Bluedoth SG. We find thisreasoning cohemtwith theidea of
Eisenhardt & Brown (1998) who proposkd conpanie in fat paed industiesare in
a ongant tubulence whee a proative, hythmc and sheduld gproat is a
appoprige way to achievecontrol in hgh-vdocity indudries If Eficsson en esabish
a rhybm of transtiond gods, they could etablish a ense of ©ntmol within the baotic
envronmat in which itopeats ad sigan amonentum in theleveloprentproces.
A padlel can be dnan to themobie phones indiry. In the pattwo yeas Ericson
has lost meket shares to Nokia, lagdy becaie thg have maitained a more
contolled, rhytimic introduabn of newmodés.

In relation to thetheory ortechnologial life cycles we can se thecritical reaon br
Erics®on to mantan theirlead in theBluetooh devebpment. The thay argus tha the
company \Wwich paeraes themarketfirs, will enjoy longe product fie g/cles, sce
the tehnobgicd life g/cle setsthe Imit for individud companies’ produt life g/cles.
Furhemore the pionee productson themarketwill comnmand a preaium prce that
would inaeasethe overll profitability of the projed. Finaly, the pionee company
would enjoy vduable larning epeiences for the future deslopment of the
technology.
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Patding

From the bginning of the poject Ercsson hastried to bing togetherthe bst
compegndes avaabk in tehnobgy devedpment and marketg. When ceaing the
SIG, Eric®on dd notonly ensire compaibility of future Blugooh endled producs,
but boughttogeher the ctical compeg¢ncies tha would be ald to uniteelecom vith
the ompute indudry and st a global gdandad. Thiough the pross, compeincis
have been addt 9lit, transéred éc. in order to mainitacompetiivenes of the §5.
Most recantly, four conpanies joned the pronoter goup, beausethey addd
necesary compedncies for the future dedopment of the tehnobgy. In adition,
within the Eg@sson orgargdion, the ame mehod ofpatdiing compeg¢nges hasbeen
used. In agmilar manner a the theoy descibes, Egs®n ha ben remagping thér
bushess in reponse to vaus maket opportnities and danging ondiions of
compeition. E.g., a Ericson unitin the Netherbndsfacing dose down was utilised,
since thg posesd citicd compdences in devéoping Blueboth ®ftwale.
Furhemore the compeg¢nges rebied to the hnial seminals axd misionay work
has ben tanderred to agroup of Irshma with expetise in tehnial eduaion.

In ummaly

Although, thex ha bee no intenbnd drakegy br manging daos, Hcson has
navigaed eldively succedully through thé tubulent landsgpe A disinct but

looely dructured vsion ha guded theorganisaton, y& mantained a ense freedom in
teking iniiatives which foséreal innovaive thinking. Thoughoutthe projet, pathing

of conpeencis ha enaled the orgasidion to eolve with danghg make

requiremeants and oppounities Howeve, although Ecsson hagsabished a leading
postion in the Bleboth dedopment, it will be citicd to aede rhythm or
mometum, a dsinct pae in the delopment piocess in oderto mantain a leading
role in the maket plae, in eldion to the ompaniesin the SG and reap expeed

profits from thetechnology.

5.2Blueaooth — Rachg towardsstandardisation

5.2.1THE CHOICE OF AN OFEN STANDARD

The doice of a open sandad for theMC-Link tednology was bael on anunmber of

envronmaetal factors As Eicssons coe bugnessis mobié phons, the irgntion vas
thatan opa gandard would incres thevalue of the molal phone Furthemore, two

key issues were of conarn in orderto endle the feediffusion of thetechnology, the
compaibility with ohe mobike device and smilar technobgies It wes appagnt that
the véue of the technology wuld be inceasewith the magnitude of a sippoting

nework of compaible produds that ther mobike phone could omnunicae with.

Con®quent, it was citicd to prea the tebnology to as manysapossile, which

would have bee vey difficult to do wth a propretaly arditedure. kirthemore a
number of amilar tedinologes were in developrant by cmpeitors or potendl

compeitors all poweful industy players Erics®n had ben run ove by mmpetiors
before dueto a cumbesone piocessto sandadisdion and maket introdudion. Ths

timethey vaned to avoid this
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The theoy argues tha an opennes sraegy beomes giticd when theeis no onefirm
stong @ough to estdished a ntket acepted dandad. At the tme, nehe Ericsson
nor ay other ompany in thaeleom induy was srong eough to sglehandedy
sd a dandard tha would go beyond indust boundaies. It would requie anear
monopoliic globd maket shae that only acompayy like Microsoft could
demongrae

From the theoy, we have conabled thd a fim may consideadiffusion dretegy in the
following stuatons;

* The tehnobgy leverges othemprofitable adtvitiesof thefirm
* The tehnobgy requiesthird-paty development of conplementay goods
* Compeitorsare able to dér stategicdly equivdent technobgy.

Con®quentl, we can fnd much orreldion beéween thetheoratal gudiesand the
Ericson’s reaonng in the Bleboth @se Bluetooh will leveage other pfitable

adivities by inceagng thevalue of thei mobilephonesand geerae newbusnessin

the poducton of Blueboth enabkd poduds. h orderto makethdr technobgy inb a
global gandad, it was dea thd third pary devebpment of emplenentay goods
would be reguired. The vale of a netwrk tedinology sich as Bluebth tendsto

increase wih the nurber of ugrsand the nulmer of ugrstends to in@ag wih a lage
variety of gpplicaionsor conplementay goods. MC-Link wasaso fichg anumber of
staegically equivalent tebnologes. Ater the drmation of the SIGit became appant
that both Nokia ad Intel were working on smilar tehnobgiesas vell. Erncson

wanted to aval beng forced to adopt @ompeing teehnobgy or gualy bad, facng

one ompeing defaco ¢andad. The choie of a open &ndad was mos critical

since Ercsson would hae rsked gosible lockout of the MC-Link technobgy if they

had preseved a poprietaly architecture

Degreeof opennss

An open gdandad would imply thatEricson fredy distibutes is tetinology to anyone
who wantsto useit. Asthe orgind devebpe of the telenology, Esson hadbesn dle
to mantan some rights to the technobgy. As the SG was formed, themember
companiesad to defieto what degredghe dandad would be op® Eilicsson sl owns
al intelectual propety rights, inaliding thebrand nara. However, the coopmion
beaween the membercompanesis basd on open patés betveen d companies that
sign the greenent, which ®meinitial feeand tha they ontibute with ssmeting to
the dliance. Any paents thatvould regrain the dedopmaent processof thetechnology
mustbe ope to al menbes.

From the theoy, we have conable tha thereis a trae-off bewveen the openessand
contol of a tednology. Athough, adedson was mde to fredy diffue the
technology, itwascriticd to find amodé for handling this vithoutloosng wntrol of
the deelopment. Afew yeas ago, $in Microsysemswasvey sucesful in rading
fast accptane for the Java technobgy. However, they mde the miske to fedy
distribute theér technology to rayone wiho was interested, incuding thér archrival
Microoft, who reerved the ght to make Ifmprovements” of the tehnobgy and
launched amilar technobgy tha requred the Windows opeaing gyssem. Although
Java has ben sicess$ul, the telonology sandad beame fagnental. It is apparat
that Ericson ha leant rom ths exampleThis will ensue thedable evolution of the
technology, poteding it from Trojan tehnobgiestha would fragment thetandad.
The SG conprises ommitment to a licemsng ageenent ad the quaficaion
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progran. The mai pupose ofthe quahicaion progam is to protet the Blueioth
brand and ensurgualty and inteoperbilty between theBlugooth endled devices

Ericson ha bea avae thatthey are ging up the antol of the technobgy by
deciding on @& open sandad. On the othehand, Blueboth will be compatble with a
grea nunbe of devices which will increase the vaie of the tehnobgy and
subgquent}, inceag thevalue of Ericson’s Blueboth eabkd moble phonesin the
theory, ve digusgd this riation:

Yourreward =Total value added to indust* your shae of indusy vale

We concludd thd by escahing thetotd value added to the indusy, aconpany could
gan a hgher tothreward albhough itwould looseoat of itsshare ofindusty vdue.

Shapio & Varian (999) sugges a pedrum of alliance draegies betveen full
opennss ad propretaly dandardiation. Blueboth is incontstbly an dliance
strategy, where the meimers of the SIGin some way contrbute to the deslopment.
The pomotes hae a voting rght and dive the technologial dedopment of
Bluetooth. Theadoptes will contibute with developing Bluetodt enabled poducs,
building anetvork of complenentay produds. $iapio & Varan (999)illustae the
spetrum beéwesn open and ppridary sindadsin a graph:

A Proprietary

Your Share of
Industry Value \

Bluetooth \4

Open

Total Value Added
to Industry

Figure 5.3 Dagree of Opennas

It is difficult to tél where theoptimum levelof openessis, for Ercs®n and for other
the menbesinvolved. t will take aewyeas bebre therewads wil be ralisel by the

paticipants. However, we @n mncludetha Erics®n has tken a numbeof deps in

orde to reach a balace beiveen ontrol and opennestha will bring themcloserto an

optimd solution, conpared to ally open ora fully propretary staiegy.

5.2.2HOWTO SUCCESSFULY IMPLEMENT AN OPEN SANDARD

It hasbeen agued throughout thiaeoréical chapte on $andads and in the as, that
sdting sandads ae of great importance, both to a companyfture and to the
eonony as awhole Thee ae anunberof maket forces tha will deemine the dith

of a technology, i.e. wetea it will become the aepted donmant design or not. To
increae the likehood ofgeting theBluetooh tetinology slected by the indus/ and
the maket, anumber oimpori@antfacors had to be cortsred.
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Timing

In theturbulet envronment of thelnfocom indusy, fomd proces ofsandadisaion
has beone too bw. Energing telbnologes ae undercongant thrat of compeing
solutbns Consquenly, indugry driven sandadstend to conquer

Time was afundanentd fador for the sices$ul implementéion of the Bluedoth
projed. Eicsson kn& tha unles theg could bring the tdmology to the méet
repidly, they would loose thetandards ree to acompetng tehnology. Skilling
(1999) argues that small heal dart overa compgitor may dexrmine the fath of a
technology, by locking oulternaive tednologies at a eary siage In the cas of VHS
versus Betamax?, it has ben agued that YIS onquerd in the ad beaus the got a
head s$at in insalled baeof rentalmoviesand sibsquently, a instlled basef end
users.

The Bleboth conept

The BlLeboth onaeptwas néheranewlutionary nor arevolutionarystraegy, it was
in vMe €nse A attenpt to aconplish boh extenes Theconept of ‘tut the able
was incontstdly away to ovethrow theexiging teehnobgy. On the ober hand, the
switching cost would be exesive unés a netvork of complenentaly producs
ememged with the technology. Comsjuent), the grdualy emerging netork of
companieshatwould poducecompaible produts for thefuture wasa aitical pat of
the staegy.

The orgind concet of MC-Link was basel on threecritical factors: low pover
consimption, sndl szeand low cos Thisidea of saring with resrictionsdesigned to
suitendusage was a adcd step from the trditiondly technology dwen projects tha
Ericson waes working with. This is afador tha we find hare hal ggnificant impaton
the succssof thetechnobgy.

Ericson knew thathey dd not have auperor technology. The ancept was never
basal on tehnobgicd supeiority. However, in resent past we @n eeatendeng tha
technologial sipeiority has beome les crtical for the siccessof a te&ehnology. In the
theory, it hadea argued thait is not neesay to enbody the mdsextremetechnial
peformancein order to enque the industy. Both EEE 802.11 and SWAP were
preumably more ®mpkx tehncal lutions. Hwever they were dso more
complcaed, bigge and moreexpensve to produce. Asderred to in the pevious
section, it has been agual that \HS videotape tboology won overBetamax dueto
fast marketpendration, depite is infelior technology. dwever, VHS dso provided
longer recordngs, vhich was what consimers wanted. Consglenty, it could be
algued thatVHS won beau® it was theonly sandad thatcould achieve the most
cntical tehnial paameer, from amaket point of view. Consquenty, we ould also
algue tha Blueboth was a siperor technology, Bice it was theonly technology that
coudd achieve the requed esilts, wthin the linits of powerconsumption, $ze ad
price.

Learning
Erics®on enjoys geatexpeience in d@ting formal gandads, eg. GSM, but they hee

limited experéncein estalishing indusry driven sandads. tbwever, from the WAP
and Symlan pojeds, Ericon ha ganed sme epeience working with a amilar

¥VHS and Betamax were two competing technologiesvideotapes.
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proces of $andadisaion. Fom the cas we can ondude tha the leening thes
projeds ha bea a combinaton of busnes experncein sting gandards ad
expeien® in poducton and imptnengion of anew technology. Thishas gren
vauable larning &peience tha have povided sme gudancein implenentng the
Bluetooth progd. However, it gopearstha no dforts have been madeo fully utlise
the potendil leaming epeiiences from vorking with smultaneus projets in this
mannetr Erics®n cout deive agood bas forlearning arve efiecs tha is had to
copy, vhich mg provide a competiive alvantage overothe menbeas in the diane.
Congquentt, we find thatleaning expeienes may srve as a &dor to mantain a
leading ole in the developemt of theednology.

Missonary woik

The Ercsson Bluetoth organiaton ha mae mgr invesients in maketing the
Bluetooth technology. They choose cal it missoning, as it primarily focuse on
meking the mdeet avare of thetechnobgy and its potatial. Theimmediatepumpo is
not sées butratherteating dout tebnology ad pomotng the telenology in elation
to theEricsson nme.

We find thd the notion of aninsialled basemus be déned in elation to industy
chamdelistics aad choiceof dratgy in brnging a technology to the rker A
technology ould graduldy increae the aailability of conplementary goods rd
subgquent}, the intsdled baseof uers. In the initil dages thegoalhas ben to buidl
a lage bas of poduces of Blueooth enbled devies On theother had, a technology
coud oontinuousy increag is insaled bag of omplenentay goods buiding a
poweful suppier bag tha will funcion like atime ®tbomb in themarket Thelater
strategy would apply to the Beboth @se snce the SIGs bulding an indusy force
thatis ovewheming to the xent thathe maketwould ineviably adopt a inteest in
the tehnobgy, i.e. the vasvaiety of complenentay goods wl creaie g$rong
signaling efedsto poenia uses

In rerogect, the name Blueooth has turned out pauladly suces$ul in the
missonaly procas Theuniquaes of the nam, in elation to thedaic tems DA,
802.11 ad SWAP, has aptural theintaest of meda and sibsequetly, presimably
future consmes Futhernore, it utilisesthe inereg in how the S@ndinavias hae
advanced flom babaran Mkings to develping amongs the most sophigicaed
information teehnology in the wdl.

Sdilling (1999) proposs the usef aggresve pricing srategiesto sippot the quick
adopton of a domnant deign. Pat of the Blugooth conept was a low preing
straegy, in orderfor mnsumes to fnd the véue in rekhion to prce ovewhelmng
enough to quidy adopt the nav tedinology. @ the other had, theintention has
always been to chege enough to cover gelopment coss and ould notbe conglered
an aggresve picing sraegy. Indeal, the goal mbea to keep dedopment coss ®
low that they codlprice the tdmology at a mimhum.

From expeiene, Ericon hal devebpeal technobgiesthatthey had losto conpettion
due to dack of markeing efforts. Consguently, it wascritical for Ercsson to mision
ther cental rolein the Blueooth dedopment. It would appar thatthey have bee
quite sucesstil in thar misson to theindusty. Howeve, the quesin renmains whether
they wil sucesiully maket ther Blugooth technagy with the Ergsson nare to end-
users.
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Building a netvork

In order to mee the tehnobgy widely aceped ad mmpdible with a netwrk of
other devies, Ercs®n enteed a coopeaxive alliancewith maor indusry paticipans.
Todg, the SIGs arapidly expandng néwork thatconprises closeto 1400 melers.
Thee were anunbe of motvesfor aeaing thedliance that evdisass in the next
chapte, but thenotion of complenentary goodsvas of critical imporane, s$nce it
would ur negwork exernalty efécs. It was ¢earthd thevdue of Ercsson’'s mobile
phoneswvould inaease & the vale of the Blugooth technology incased wth the &e
of its infrastucure network.

Anothe imporant matve for credaing the SIGwas thatthey ould acelerdae the
standadisdaion piocess with the ue of inter-organisatonal linkage, which we
elaboatein thenextsecton.

Virtuous cygle

Throughout tls daper, we dscussthe citicd fadors in inplemening a siccesiul
proces of sendadisaion. The thery argueghatthe sucessof agandad depeds on
the dility to cratendwork exernalties effets, signaling dfeds andlearning arve
effects thatwould ur the vituouscycle. Hereby we wish to smmon up our ihdings
from thischapte:

* The SG is thecore of Ercson’sdraegy to &t of nework exernalty efécs.
They havebuilt the bundaion for a lage availability of conplenentry goods

* Various brms of missonay work have geded signaling dfeds boh in melia
regading the ovell potential of thetedinology a&d regading Eicsson’s centra
rolein thedevelopment projed.

* Ercs®n’s involvement in pior coopeaive allancs hasgeneaed learning dfeds
thathaveguided the mject through a nutver of draiegc decsions. kirthemore
Ericson ha acamulaed leaning expeences snce they havebea involved in
the poject from the vey beginning, which mg provide a compeitive alvantgein
a future miket placefor Bluetooth.

Size of Installed Base

Availability of Complementary Goods

Figure5.4 The vituouscyck (Sailling, 1999)

Congquent, we find thatErics®n ha builta good dundaion for aceleaing the
virtuous gcle However it is importait to getthe gcle in moion as eon & the
technology is on the mieet. Metcalfe’s law ignied by posive feedbaks, inpliesthat
the véue of thenetwork would inceag exponentlby with thenunber of uses (n2 —n)
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5.3Bluetooth — A "win-win” Al liance

5.3.1THE CHOICE TO CREATE THE SIG

Ericson wes asking thmséves wheher they alone would be apableof devéoping
and gé&ing maketacceptance forther technobgy. They ralisal tha this would not be
pos#ble. As thefocd point of the Blugooth devleopmentwas to enhace thevalue of
ther phones, they onduded thatthey wuld gan a much hghe vdue if the
technology won méetaccetance, \Wwete they owned the hnobgy alone onot.

The m& motivedor ceaing an diance around thelevéopment of Bluetooh was

* To esabish a sandad

* To optmisethe védue and gan asnall shae fom a lage market
raherthan darge vae fom a mal maket

* To drive the telenology deelopment a a high pace

e To foaus on the core contpedes

The deison to ceae theSG was, & dicuseal above laigely based oneurce to be
ableto #tadandad, aede alarga maket and to drve the tehnobgy at ahigh pae.
Thiscan berdated to thetheory on vhy companiegngagen alliances, & thedliane
is arguably butl on resouce neds and opporturties. The theory (Gilai, 1999;
Duyders etd., 1999) futherargues thahigh R&D costsconplex tehnobgy and high
pace of developrant areimpor@antdrives of @opeaive dliances To agreat extent,
the SG diglays how a nurhe of compénenting, #ong @mpanéscoopeatein order
to dae the casof development and focus on what eve'yone doesbest This m&esit
pos#ble to @vance thetechnology fasr and $ae the isks involvel (coss, potatial
compeing technologie etc).

5.3.2A SUCCESSFUL STRATEGIC ALLIANCE

Choiceof parnas

It is gpaent from the Blugooth casetha informal peasonal neworks play an
impor@antrole in theinitiation of corpomate networking. Both in thenitial patnersip
with Intd and in thecredion of the SG we find exanples of this Although Eriesn
appoachal thewrong d@atment at Irnel, PerSvensen hal friendsthat managed to
ge him in touch wh the rght peoplewhich sated off a ke/ patneshp. Onhce a
decision wes made toreae the 85, bakim Nelson kngv who to tak to at Nokia fom
the WAP forum coopertgon and In¢l had good conngions wth IBM and Toshiba.

The man motivein the choie of patnes wa to find conpanies r@resenting a cedibke
maket forae to beable to acomplish asandad around Bluetobt Congquent, one
of themostaritica apedsin thechoceof a patnea wasto gan a $rong enougmarlet
shae in the two saegic produt areas mobik phonesnd notbook computes.

Besides eaching a citicd mass in meket shae, itwas inportant to buid an dlian@
thatwould have rsoures to drive theleveloprant of thetechnology. &r exanple,
both htd and IBM repres@t enomous reard depatmens, which is ugful in the
developmaent of the Blugtooth technology.
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The deigon to join force with Nokia was patly basel on thefad tha Ericsson and
Nokia togelter would reoresent a sgnificant maket sharein mobike phonesAnother
cntical egpet was Nokia's attitude to patets, asErics®n beieves that pentstend to
destoy maket. kndly, it is appanet thatprior netvorks formal orinformal, play an
important role in the choce of drateic patners Inte| was originaly chosen patly
basel on the &d thd the conpany is adraegic Ink to the ompute indusry. For
licengng competnce, Erigon turned to RM, which proved valuable patly beaus
of thar establshed niwvorks. In the @aseof Toshiba, theirole anongst dane® lage
companiesvas ado ofcritical importance.

From expeien®, Eric®n knewthatthe denoaecy of the sandad ingitutes had
caued much othe dday in progresing the tdmology. TheWAP forumwas aother
expeiene where the numbe of manbershad beome aproblem that was meely
sdisfacorily dedt with. Ercs®n aguesthatthee is pobaly an optimum numberof
membes, fve or 9x compaiies Howeve, if they were to &clude othes from the
coopeation, thg would insantly be in wlaion of anttrustlaws. Consguently, mule
thought vas given to finding a slution, which would makethe SG @pable oftwo
things

1. Being powerful enough toeta sandad
2. Beng capable ahaking deisions

In order to ma@ege the badnceof 4rength and dfedivenes in the alance it wes at a
ealy dage decided tha the SG would not be an organideon damlceisel by
democrcy. Thegrromoer group, oforiginaly five, nownine companieswould contol
the deelopment ofthe tebnology. Theres would beadoptes, sgning theageenent
and Icensng the telenology, vhich would contribute to the emergence of a vas
network of Blueboth poducs, omplimentng e&h oher.

The theoy on néworks ad aliances dos notin deti discus on vhat grounds
companiedasethdr choie of patnes. However, one may drawhe conduson thd a
company choosepatnes on baialy the sine groundsss they make theecision of
forming an #diance. Consguently, ths would inclde omplemating fadors sich &
strategic resoucss in:

Caitd grength

Technology compeencies

Firm edfic asds

Wédl-conneted manageent teans

IPRs

In the Blugooth casewe @n dearly see tha the choiceof patnershas ben ofgrea
imporane@ for the sucessof the proged. It is a qustion thathas ben @refully
consderal. The inital choice of parhes was infuenced by irdrmal networks and
subgquentt, a serious consderdion of the frm’'s make drengh, tehnobgy
compeénaes, maagenent of IRs ad pror corporde networks. Al theg fadors
were consderal with the pupose ofcreding an dliance that wuld be @pableof
edablishing a wrld gandad, and ®onseguenly, manage theisks thaae relatal to a
high-ech progd. Much orrelaton @n be found in the therdicd and the pactcal
sarch for $raiegic reoures Howeve, a diference may be olesved as oucasesudy
enphasses maket stength atherthan capitestengh.

The Bleboth @seillustiatesquite well how a @mpany can nmege the dienma of
optimising neworks. The & pronoter goup is inontestdbly bagd onexlusve
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menbeshp rules At the sme tme the SIG is bdanced by acompkke op@&nessto
adopte menbess (which requies a limted menbership £e) Consquenly, they have
managed to ahieve an effetive, powelul organisaon thatdoesnot gpea to violate
antirustlegslation.

Co-opeition

The Blueboth SG is & exanple of howconpeing conpanies, sich as Eds®n and
Nokia, ®e amutud benefi in coperéing to &t agandad. The greement ofthe SIG
sugges tha the pronoter @mpanés will coopeatein progessng thetechnologial

developmaent, in oderto be &le to movdastand inceag thelikeliness ofestdlishing
a wortl gandad. At be e time, Blueooth produtswill not be dedloped vithin the
aliance. hseal, mmpaneswill compe¢ on a individud bass in themaketplae for

Bluetooth produts The assumption wthin the SG sens to be thathe Hiance will

coninue wthout difficulties even though thecompanis have lgghtly diveging goss

regading the tehnobgy. Eicsson ad Nokia ae bulding an infastucture aound the
mobie phone, ‘ich sbsequetly shoud enhance the mob# phone as a
comnunicdion device. A thesametime Inte| IBM and Toshibareraher pcturing a
futurewith the notebook cqmaterat thecente of the Bluetooth infagrucure.

In relation to thetheory, theBlugooth $G ddinitely illustaes awin-win alliance By

coopeating, thsecompaneshavemanged to dive this tetinology & a vey high pace
and builtan enormuspotential for establishing a de fao sandad. Thiswill benefi al

companiesompaed to a &naro with anumbe of incomptble tedinologie eistng

in paellel on themaket. Furthemore the cas fiowshow thetelecom ad conputer

industies ae chaaderised by gmbiotic ompditive rehions. Nokia and Ercs®n is
probably the mdsgopaent cag, where boh conpanies ae aggesively pusing

technology develpment to kep up vith a geognahicdly and alturally dose
compeitor. The futue of the Hiance may beuncetain. However in rdaton to

Moore's (1993, 1996) thewms, the ompanies that @ in a coevolving $ae of

compeition, tend to geeate long tem, intense, but hedhy competiion. Sill, it may
be of interestfor Ericsson to look tathe value nein order to § to undeseand the
envronmat they are compi@g within, ther potental future dies and copitors.

In a coupleof gagesin the Blueooth developent we obseved aneal to expand the
compee¢ne bas. Qiginally, Ericson ralisel the nee to find patnes with
complenentng @®mpetades Then Eicsson ad Intd togehe redised thatthey
should buid an diance on ompeenciesboth fom the mobie phones indiry and the
compueér indusy. Findly, the promadr group of the Bluebth SIG wasexpanded to
nine companiesAt this timeg a ne@ was obseved to expad the pomote group.
Con®quent}, adecison wasfindly made to includMicrosoft, Lucent, Mtorola ad
3Comas thee compapsprovided a stigble exenson of the exdnt conpeencebase

Managng néworks

From the Blueboth @se we obsere that Ericson is using anunmber of fadors to
ensurethatthey maintia a srong maket postion in rehion to thecompanis in the
SIG:

* Managament of IRs
* A high paein developrantof thetechnology
* Missoning of Bueooth in elation to Ercs®n
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Ericson ha pionera a nunbe of tetinolbgiesin the mobie téecom industy for
which they have fded to gan full recogniton, r exanple WAR In the WAPprogd
Ericson developed the bas technology, ented into an dliance, in which Nokia
proved vey sucesful in maketng the tehnobgy and ha rightully been asxiated
with the deelopment of WAP. h order to avdi thesanme €eaio with Bluaoot,
Ericson ha invesed extadvely in tetinology mgsoning in the fan of ®minass,
conkerenes and the media. tAthe sametime, it is apparat that Intd hasinvesed
extengve resouces in thetedinology & well. Renaikably, Blueboth isregulaly an
issue on the agda of thentel top manageme whereas top managemtan Erics®n
seens to show wy little inteed in the telenology.

Since Ercsson is thenitiator of theBluetooh tednology, Ercsson unqu&ionably
mantan an important postion in the Bligooth dedopment. However, thisdoes not
ensurea profitable maket postion. Ercsson haslao &ted as gorimay sponsorof the
technology. Eics®n ha made ignificant invesnents in the devepment and
makeing of thetechnology. Apaent from the thery, isthatbeing asponsr within a
nework can gve a firm certain advardges Within the SIG the promoers areall
sponsors ofhe tehnobby. However it is gopaent that pmaily Ercsson, butlao
Intd plays a central role as ponors of thetechnology. Tlsi does mvide Ericson
with smeadvantages over the othesmpaniesn the network. It may fostelearning
expeiene, but &0 goodw! effeds & the néwork expads. In ordefor Erics®n to
keep a lading maket role in rebion to thecompanis in theS G, it will be criticd to
undegand ad leverge learning arve efecs geneatel from this head &t” that
they enjoy. Toda Eicsson idready working with the next geneation of Bluetooh as
a sep in maintaing ther leadng role by keepng a hgh paeof developrant.

In order to lkaify the paticipant's rolein the #diane, it may beadvantageous for
Ericson to ue the model ofalue net,i.e to m@ thepartcipants in the netork, in
order to undestand thé future potendil dlies ad @mmpditors. Itis impotant to note
thatthe Bueboth SG is apuretechnology webtha organisg aound develpment of
the Bleboth tehnobgy. The paricipaing ompanes have little inteest in
coopeating for maket shares. On the ohe hand, itcoud be agued that Ecsson has
built avalue webn thedlian@ with ARM, in orde to maimise thér value vithin the
ngwork. The Icensng agreement with ARM provides Ercson wth a $raegic
postion for themarketintroducton of Blueboth.

In Lummaly

Throughout tie chaptr, we hare ben looking at théacbrs tha could becritical in the
credion of dliancesHeeby, we sumnon up thefindings in thichapte:

* The deison to ceat the SG was lagdy built on resoure neds and
opportnities as wdlasoptmisng the oveal value of the tehnobgy for ther own
long-erm bendit. The oopeaion makest posible to advane the telsnology
faster and shae the rsksinvolved.

* To crate a sicesful drakegic diance, inform&a negworks, the fms maket
strength, technology ampdendes manageent of IPRs ad prior orporae
neworks hae phyed acriticd role. They hae optimised the rieork sze by
dividing the oleswithin the albncebetveen promotes and adopts
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* By coopeaing with conpeitors, Eicsson @n crete a wn-win stuaton, &
companiesan g mutual bedits from the coopaton in seting astandad.

* Since Ercsson is thanitiator and the pmay soonsor of théednology, Ercs®n
also works to mmtan alealing maket role in ré&tion to the empanies in the
aliance.

5.41ntegration

Ememing from the ompaaive andysis of theory and
casedudy, we continueto andyse theconneting points
beween managig chaos, tandads and dianes We
will gudy exch of the pedls tha we intoducel in our
modé of analyss.

The peak e rgresent the oveapping aeasbdween
two aeasfromthetheory, i.e managig chaos in fetion
to dandads, andads in relaton to allances and
aliancesn relaion to managing chaos.

5.4.1MANAGING CHAOSIN RELATION TO STANDARDS

The @vironment wthin the Bluetooh projet is in consitent turbul@ece. The
edablishmat of a $andad would crete a peiod of reldive gability, which in the ed

would inaeasethe industy vadue of the technology. Adandad would esthlish

comnon rules tha would gve an indicdon of the future ofthe tehnobgy. Rules
provide companies wih an abity to prealict and to some extenaplfor thefuture This

rdates to thetheory of punatatd euilibrium thatwould desribe thedevelopment

proces as aissipative srucure, with peiodsof gratturbuene folowed by perods
of gability. The proces oftechnology skedion followsa €t of unpedctable pthsand
is consequetly, chandeilised bypath depedeng.

We concludd tha in turbulet, high teb indusries the proes of forma sandad
sdting is too w. On the dher hand, the proce®f establishing an indusy gandad
requires mantaining ahigh pa&e ofdevdlopment. Consquently, a company muiset a
regula hythm of devedbpment in oderto mantain a mometum and gay shead in the
standardsrace This rhythm provlesa £ns of ©ntmol in an evironment of lbaos.
Ericson holdstherole of a prinaty sponsorwhich implies thathey povide imporant
guidance owisions br the dredion of the deelopment process A distinc vision or
guiding phiosophyheps mantan the deised momentum timughoutthe poject

Although, the turbuhe high tech indusy mg requre industy driven dandadisation,

it does notaffect the deision of an openor aproprietarygandard For insance in a
most turbukent industy, a conpany like Mcrosoft thathas acloseto monopobtic

maket shae, ha bea ale to aablish a st of piopriday dandads In the caes of

Bluetooth, no oneampany was ¢rong enough torgoy such a posion. Furthemore

thee wasa drect threat flom draegi@aly equivakent tebnologes that mahave led to
a tehnobgicd lockout of the Bluetodt tetinology. Thus, in order totablish a
standad succsedully, thechoiceof an open @hitecture becaneinevitabke.

In theanalysis of chaos andtandads it has bea agueal thd timing is acritical fador
for suuccess A dight head &t for theBlugooth tebnology ha given ita sgnificant
edgeovergmilar tetcinologes Thetiming and paed devleopment proes haspured
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a virtuous gcle of conseutive postive fedbaks for the Bleboth tehnobgy,
resuling in conseuive negative fedba&s for potentially compeing tedinologies.
Furbhemore managente of timing can enhacelearning curveefiecs and prabng the
technology li¢é cgle

Anothe mannerin which the poject has utlised leaning curve #eds is through
acumulag¢d leaming in avaiety of projets like UMTS, WAP ad Synbian. h
managing pojects like Blueboth ®me formof patding strategy is employed, sce
compe¢ndges areaddel, sibtrectad, expanded &. @& the poject evolves thiough
differentphags

5.4.2STANDARDS INRELATION TOALLIANCES

Accderaing thevirtuous gcle depends on imt@rganisaond linkages, i.e. Hian@
straegies. The pmay motve for aeaing the SIG dliance was to buld drength
around the Blueith tehnobgy in orderto ®tadandad. The ceaton of the 85 has
gredly enhaned thendwork exernality efecs for the tehnobgy. Eah menber
contibutesto thedevelopment by supplyingcomplenentary pvducs, which inaeass
thevaluefor the usr. Consequrtly, the solid congirtion of and aility to mange the
network is criicd for establishing a sccesiul sendad.

In order to ede a dabk dliance for the pogres of the tdmnology ad the
acomplifimentof a globakandad, it isimportant thatthe goabf the aliane is céa.
It is impotant to notethatthe Blueboth SG is apuretechnology webA didinct
undegandng béween membectompaniesha they areworking in atecinology veb,
not a maket web or a cusimer web, is imporant. Thisgives the membes an
undegandng thatthe ovedl goalis the progres of the tebnology of thealliance ad
compeition for maket shaes fiould be ompkekly let asde. Howeve, it could be
amgued thatErncson ha bult a succesdul value welwithin the SiGi.e. the alance
with ARM in licenang Blugooth chp st provdesErics®n with a $raegicpostion
for the maketintrodudion of Bluetooth.

As a sgandad enemes it isimporainttha Erics®n maintans a lead in thelevéopment
of Bluetooh productsin oder to aqure afar maket fiareand méae a profit off the
technology develpment. Corequentt, the invesnents Ercson hasmale in
missonary wolk, &sociding the ompany with the telnology, ae of aitical
imporan@. As a $ep in managing thepositon in the netork, missonay work mg
seve & asupportng facor, sgndling the ompany’s nane to themaket, butcould
also portay thetechnology amoregredly aceped than it acély is, which may gur
the vrtuous cyle, attading both poducers of conplemeatary goods rsd end-user
demand (ndaled bag).

The ug of asponsoy piimarily Erics®on but ale theothe SIG promogér companies
have guided ad sippored the Biance throughout the tendardiaion proes. This
ensurs tha the goalis clar, tha they progesswith a cerin pae and tha thee is
somene wth an overvie/, and undestanding of theproces & awhole In tems of
managing positons a company auld bendit from making theinvesimentsas a
sponsor, iace it providesa headtat on @mpetiion. Anothe aiticd aspetis the
ownership of IPRs. ie to ereful consdemtions in maagerentof IPRs, Bletooth is
guaanted notto beome thesamefragmated sandad as Jea.

As concludd bebre, the ireropeability of Blueboth poducs isthe next Gticd sep
in the dandadisdion proces paticulady as the SG hasgrown with uch manitude.
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Congquent}, the Quificaion Rogran isasep in ensung the intrope ability within
the aliance.

5.4.3ALLIANCESIN RELATION TO MANAGING CHAOS

Before the ceaton of theS G, the environment of MC-Link was turbulent and to a
large etent cheactegised by unetainty. High-teeh progds & such, tend to involva
gred amount of sk, snce they rquire dgnificant invesimentsin R&D, un@itan
future gans and song ©mpeitors that are epable of developig draegialy
equvaent tebnologies The SG disphys howa numberof complenentay, grong
companiesan ooperge in order to lsae thecoss of devdopment and foas on
corponteedfic core compeenges. Thismaes it posdile to avancethe tehnobgy
fasier and dae the rsksinvolved. Sbseguently, aliances would beableto inadease
thetotal vatie addel to the indusy.

The theor dicuses the ale of dliancesin terns of draegic resouce neds and
opportunities, butdoesnot dal with the impdancein expanding of the cqmence
base However, thé noton is sipportel by the thery on patding. Thisincludes the
addng of necesy conpeences to a alianceas tecinology dedopmeit move
throughtranstional phases.

In order to ede dability in the dandadisdaion pocess it is important that the
vision/goal is dear but not dringent. A didinct undegandng béween merber
companiess thd they are working in atechnology webThis gives then aguiding
philosophythatthe pogres of the tdanology @&d the esibishment of a sandad is
eveyone's prmay goalwithin the Hiance and ompeition for make shares $ould
be conpledy left asde. Wthin the Exgsson Blu¢éooth organsdion, the vsion of “cut
the @ble’ has provided agood béance betveen freedomof credivity and gudance
towads a commn goal

In relation to thetheory ormanagng hythmsandtechnology lié gcles, Elicsson tres
to ke@ a high pae of devalpment, Wwich would bea critcal factor in odea to
mantan theirgrong podion within the Hiance In the a® of Blugooth, thepaceof
development has been acriticd iswue. t is inportant thatthe tehnobgy reahes the
maket bdore ay euivalet competion. The SG ha ontibuted with the
compe¢nges and esouces ne@ssity to keep ahigh pae of devdlopment. In
combinatn with a réetively effedive maagenentof thealliancethe procestowads
standadisaion ha progresd sviftly. Furthemore, Ericon gpersto plan acouple
of deps dead of thepreent develpment, vhich dould provide them ith a
staegically bendicial postion for the fuiire of both the témology &ad the corpany’s
rolewithin the SG.

5.4 4INTEGRATING WIDOM

Deiving from the intgraion @ove we hae down the interconneting ponts
bewee thethree aeas of interest to ths thesis We have obseved that ther are
intertwined réationsips béween mamging daos, wndads and dliances thatshae
one ommon fator, that of opimising the vale of the technobgy. Thee
interdep@dent relationshps gur cycles that need to rezh aitical mas in orde to
progress the tdmology slection pro@s. In our find chatea, we drav conclusons on
patems indiaing how a framework for mmaaging thedynamics of technology
sdection in highted indusriescould bebuilt.
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Chaper 6

CONCLUSIONS

In this chapte we present the conclumis from ouranalyss. Weillustiate our
condusionsin a nodd, sumnariseand gve suggesonsfor futherreserch.

The integrang aea in the naidle of our modebf andysis repreent an unchased
areg which we exploe in thischapter This aea onssts of the thee interconneted
area of intees. We build upon our angsis and sarch for mathing pagms In this
chapte, we will show how they ould be intemwined for managig the dynamss of
technology s@dion in hgh-ech indusies.

Chaos &
Standards

I Standards &

Alliances

Alliances &
Chaos

Figure6.1 Conadlisons — Inégraton of analgis

We bring forwad patéms fliom our adysis and onceptudise thes inb an integriang
whole, which illugrates theco-evolving intedep@dence othe threarea of intaes.
In order to gie a priure of this inerdependace we disaussa numberof ssquendl
skeps in the témology slection proes, obseved in the angsis of Blueboth.

6.1 Optimising Tednology Value

We have concluakfrom ourcag andysis thatthe utimae obgdive in the prcessof
technology sedion isto maximseyour company’oveal value of thetechnology.
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Your reward =Total value added to indust* your share of indusy
value

Con®quent, the obgd dhould be to mamise the read of thetechnology iad

geneae & large a Bae agpos#ble ofthe vdue creatal. In order to optiise the vaie,

it is crticalto have a chr guiding phliosophy thatis not too nalowly focusel. We find

thatknowing thefocd point of your bumessis crucal, in orderto undegand how to
optimise véue creation in your comany. t is impotant to notethat the toth value
contibuing to the dcal point of your businesonprises boh adired value credion

from the tehnobgy and a indiret vdue ceaion from thevdue aded to elated

bushess aeas(e.g. Erson’s mobie phones)On the othehand, it isimpor@antto have
an aweaenes of the context aund thetedinology, in ordeto underend how thedocd

point may kift over tme.

Wefind thd theproes of optinising valie goes through a numhEreequenil geps
which individually contibute to véue creation. However, the arrectintegraion and
timing of the® sepscoul furtherleverage vdue creation and spur a viuous cyte.

6.1.1CHOOSNG DIFFU SION OFTECHNOLOGY

In the Blugooth caseit wes citical to folow an opentandad dratgy dueto a
numberof facbrs:

* Industy wide a&ceptance of the tewnology would leveage the vdue of
Ericson’s mobié phone (hefocd pointin Ericson Mobile Comnunicaions
bushess)

* Large alablity of complenentay goods wuld leverage the vale of the
Blugooth enablé mobik phons.

* An open gandad would limit the rgk of being loked-out by a conpeing
technology.

By freely diffusng the technology, ve find tha Ericsson vas &le to avod a
fragmated dandad, which would becosty for dl industy paticipants. Thiswas a
critical sep in ordeto maimise thetotal \alue of the industy. In orderto siccesstilly
acomplit an open w@ndad, the ompany needs torid asuiteble way of difusing its
technology to the indtry.

6.1.2MANAGING RISKS & RESOURCES THROWGH ALLIANCE STRATEGY

By opanly diffusng a technology to loér indugry paticipans, atherthan pragding it
implies tha the company exp@s isef to ged uneitainty and rsk. It issenstive to
give away a tehnology, without any guamnteeof future gamns. Consequmtly, it
become crucihito manage the ris and ensireresouces neessaly for the dedopment
of thetechnobgy. In our angkis, we have concludkthd sone citicd reource are

Market drength

Technology compeencies

Firm goedfic asds
Wédl-conneted manageent teans
Intdlecud Propety Rights

An effectve way of minimsing rsk isto diffuse the tskes in aproject within an
aliance oftompaniesFutherrea®nsfor building an Hiane ae:
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* To acamulde crticd re®ures
* Thatcompaniesan focus on individuabre conpeences
* Togeher compaiescan denonstae a moe crelible maketforce

6.1.3CHOICE OF ALLIANCE PARTNERS

The doie of patness in a alliance isritical for thefuturegrowth of the technobgy.
An allianceof big, crelible companiefasthe @apabiity of effedively disseminatng
the tehnobgy within the indusy. The citicd fadors in the choeof patners are

e Complenentng resour@s& cgabilities

* Staegicaly important produd ares

* Significant resaarch & maket stength

* Edablished indusy-wide néworks

From the aalyss, we find thd Erics®n has bancel thechoce of patneas reldively
wdl, incorporaing allthe citicd conponentsbove.

6.1.4MANAGING ALLIANCE STRENGTH AND EFFECTIVENESS
The diemmaof managig an alianceis to make an hbne thais

* Poweful enough toet a $andard
* Cagable of making desons

In order to d@mongrae a drong eough meke forceto convincehe induy tha the
technology is kely to beomea gandad, the Hiance mus$ conprise poweful, well-
sdected induy incumbents This reates directly back to the hoice of dliane
patnas (6.1.3) Consquently, this craks afealbad loop tha neelsto reah aiticd
massin order to triggea €lf-reinforang proces.

Although, an aldnceof a w drong @ompaneswould fulfil both of the equrenents
preented above, thisould violae antitrust legslaion. Consguenly, the dilemma
will be to sdethe badne béween powe and desion m&ing cgability.

In the Blugtooth casewe hae found a elatively sucessul divison of pover, which
solvesthis dilemma. Wthin the $G, pronoters have thepowe of decision ad drive
the tehnobgy developmnt Adoptes contibute by bulding a ndwork of
complenentay goods and theipaticipaton contrbutes to theinteropeabiity of
produds. Thisdivision of power eabksthemto progessthe tehnobgy at arapid
pace & opposd to thedemociatic sandadisaion proceses in the cas of HDTV and
UMTS.

6.1.5INVEST IN TECHNOLOGYPROMOTION

Oncean allanceis esabished, the nextritical 2ep is to pomote the tehnobgy to a
potential market In the proces ofmakeing a nev technobgy, the ifst $age involves
méeking the indusy awae of its «istenceand its poenials, in orderto buld a

technology supporfrom asupply sile point of vier. The seond sageis to tender this

awarenesdo end-usey;, in order toredge ademand for theechnology.

Individud conpanies ca al® seare ther maket podion in the netork by actig & a
sponsoifor the tehnobgy, by invetng in promotiomhissioning of thetechnology. By
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comnunicding ther nane in réaton to the tetnology, a companyaa crete a
postive rgutation and band reogniton.

From our analyss, we can conlude tha Eiicsson hadeen scesiul in mssoning the
potential of the technology, iace it isappaent thatthey hae gained gga indugry
suppot. The Bluagoth nane and thehisiory of Harald Bldand (Harald Bluetooh) has
been helpful in aterto trigge an intees for thetechnobgy.

6.1.6ATTRACTING COMALEMENTORS

The pmay purpog of promotg the telknology isto dtract a great number of
producersof conplementary goods rad sibsguently, a greanunbe of end-uses. It is
cntical to buitl alarge néwork of conpanies tha producevarious Bluetodt enabled
produds, i.e. theedoptes in the Blu@ioth SG. Thiswill increase the oval value of
the tehnobgy and cede néwork extenalty effects.

The foundabn for dtractng alarge néwork of conplementors depends on drong
aliance. Coregqueatly, we concludethatthe erly gagesof buiding an ailance also
becomecriticd for attading omplenentors. By choaisg the fight” alliancepatness
from the bginning, a company couldeze another =lf-reinforang loop 6.1.3).

6.1.7BUILDING ANINSTALLED BASE

The aailabilty of conplementary goods Wi subseguently atd uses of the
technology. In themnalysis, we concludd, with rderenceto Metcdfe's law, thatthe

vadue of the tdmology inceases exponatialy with the numbe of users.

Subgquent}, & the numbeof uers inagease this will also work & a sgnaling dfed

to other usrsand poduces of conplementary goods that W want to adopt the
technology.

The intedependace bewveen the avdability of complenentay goods andise of
instlled baseretes avirtuous gcle @ descibed by Melissa Shiling®. Thisvirtuous
cycke will neal to read critical massin orderto beome a ®f-reinforcng feedbak
loop.

From the Bleboth @se we ©ncude th& unettainty renains rgading the futue
insalled baseof end-uses. However, they hae built a drong bundaion of
complenentors thatould acelerde the vrtuous cyte.

6.1.8ESTABLISHING A STANDARD

Oncethe tehnobgy hasdtraded a lege aailablity of complenentorsand reached a
large sze of insalled bae thevirtuouscycle is pinning and it eveualy becomeshe
domnant design or dandad of the induBy. A gandad esabishes cormon wules
around the pecificaton, hamonises future developmnt, srenghens @mpdition ad
opens up ng makets. Conequetly, the stting of dandad will raie theoveal
industy vdue

6.1.9MANAGING STABILITY & REMAPPING BUSINESS

From our analysi, we can conluide thhonce astandad hasbesn €t, the ompany Wi
ente arelatvely moredablepeiod. A this pont, therules ofthe gara have ben &t
and ompaies fart conpeing for shaes of industy value. During this peiod, the

2 Peag view chapter 3.4.3
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company Isould evéuae and ranap its busies for future busnessopportuniies. This
provides an opparhity to add, glit and trader pathes of busies.

Ericson is currently addig compedndes for expanding traning & support
Furbheamore they are working with thetranster of conpeencies to dstibutors, by
developing amore maket-oriented apmech to the aminass. In order toa@mnunicde
the potendlsof thetechnology tord-users we find thatEricson needsto reevaluag
the make conpeenciesof the Bluetooth orgaisaton. We beleve thait isdifficult for
a homogeneous)gneeing oganisaion to find thelanguge to coomuniatewith a
heterogeneous gup of end-uss.

6.1.10MAINTAINING MOMENTUM

This perbod of gability, gives the sponsoring esmpanies asmdl head t&t, which
enabls it to scure i maket postion in thedliance by &ting a high pae of futher
devdopments and imppvemats of the tedmnology. h orderto remain a driving foce
it is aiticalto st a raid rhythm. Kwever, it isimporantto g/nchronis therhythm
with the reour@sand capabitiesof thecompany, & patnasand com@nentos.

Ericson is currently working on the next gersgon of Bluetodi tedinology.
Simulaneusly, they @ invesing resures in onsstently exploring newappli@aions
and potendll Bluegooth @ablel produts Consquently, we @n concludeéhatEricson
is prgpaiing to enterthe net phag of deelopment. ldwever, itis crtical not to rsist
change butraherto trigge anewphag of turbulace, in ode notto be run oveby
compeition.

6.1.11SPOTTING NEW TECHNOLOGIES & OPTIMISING VALUE

By mantaning a dishct rhyhm of devdlopment, thecompany can maintathe hea
sttt it has ganed from drving the telenology, thus @quring asgnificantshae of
industy valueand optinsing thevdue geneatal from the tdmnology

The stting of a $andad tends to fosr newinvesimentsand innovabns thagenerae
compleéely newtedinologies axd makets. Within atechnology welzonpanies hae
know-how, which mg sur conpletdy new technobgies and poducs. It becoms
cntical to utlise leaning curve #eds optimaly to mantan the ompaly’s advantage
in the nework. This mg geneate addtional vdue to the original technobgy.
Conquent, it is imporant to obsee how this knd of in-off technobgies may
leverage the temnology vdue. As a nev technobgy emeges, thismay beone the
centre of a nev technology seldion cyle

Findly, itis beneftial to inceae the tatl vdue added to indust as long athatvalue
stays wthin a conpany’s coe busness However if the valle mgrates within thetotd
industy, but avay from your company’score busness your revard will be faling.
Likewise, if newtechnologie aise thatcredae complagely new industies, it vill not
increae your reéard, unlessyou choos to dversify into thisindusty.
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6.1.12SUGGESTONS FOR FURTHER RESEARCH

In this thesis wehave illustaed patems indi@aing howaframework for maaging the
dynamics of technology sledion in hgh-tech indusies ould be but. For future
resaarch, we would siggestieding thesepatems on muiple @ses and onceptudising
the fndings inb a famework.

Furbheamore we find a intgest in onduding an in-deph gudy of howto managé¢he
vaue migréon that mg arise from the pocessof tedinology slection in high-eth
industies. Itmay beof interestto sudy the #eds of Pin-off technobgies as aneans
of controling thevdue.



Bluetooth — Managing theyBamcsof Technology Selection Scoes

SOURCES

Publications

Abemahy, WIliam J (1978) The Poductvity Dilemma, Johns Hopkins University
Pres, Bdtimore

Andrews, Philp P, Hahn, &rome (998)“Trangorming supply dansinto vdue
webs’, Stiategy& Leadeshp, July/Augustpp.7-11

Arrow, JK., (1998)Innovation andriceasng Reéurnsto ScaleMacmillan Pes Ltd.

Arthur, Brian W, (1994)Increasing Retns and Pah Dependa&cein the Econom,
The univedty of Michigan Pess, Ch 1-2

Arthur, Brian W, (1996) “Inceasng Retims ad the New World of Busness,
Harvard BusnessRevew pp.100109, July-August

Barney, dy B., (1986) Types of Compstion and theTheory ofSrategy: Toward an
Integrative Framework”, Aademyof Managemet Review,Vol. 11, No. 4, pp.79800

Brown, Shona L. & Eenhadt, Kathleen M, (1997) The Art of Coninuous Chage:
Linking Conplexity Theory ad Timepaed Evoution in Reéntlesdy Shifting
Organizatons”, Admnistrative Scene Quarery, 42 pp.1-34

Brown, Shona L & Eisghardt, Kathlen M (1998) Compeing on theedge Harvad
Bushness Shool Pess Bogon

Chakraaithy, Bda, (1997)“A new draegy framework br mping wth turbulace”,
Sloan Managend RevewVol. 38 kale 2

D’Aveni Richad A., (1994) Hypercompeition, nanaging thedynamic of Stategic
Manoeuvmg, FreePres, Nev York

Davis, Warnock & Brué$, Kathleen E., 1997) “Hgh Teh Industy Marketing: The
elements ofa sophisicatal globd Stratgy”, Industral Markding Managemnt Vol.
26, No. 1, Janoa

Day, Ceoge S., (1997) Straegies for Surviving a $ekeout, Harvard Busness
Review,March-April, pp.92-102

Doz, Wes & Hamd, Gary, (1995) The ue of aliances in irplemening tet¢nology
stategies, In: Doz, Y., Managng Tehnobgy and Innovation foCorporate Renewal,
Oxford Lhiversty Press

Doz, Wes Hanel, Gary & Prahdad C.K. 1989)"Collaborae wth your ompeitors —
and wn”, Harvard BusnessRevew,Jawualy — Febuay



Bluetooth — Managing theyBamcsof Technology Selection Scoes

Duyders, Geet, De Man, Ad-Heter, Wildeman, Le0o1999)“A Nework Approat to
Alliance Maagenrent”, Europ@an Managemnt Journal)ol.17, No. 2, pp 812-887

Eisehardt, Kthleen., Brown, Shon@998)“Time Radng: Compéng in markes tha
won't stand gill”, Harvard BusinesResew, March-April

Eisemhardt, HKithleen., Brown, Shona(1999) “Pathing: Re8tching busess
porfolios”, Harvard BusinesReiew, May-June

Eisehardt, Kthleen. & Brd Shoonhoven, Cialia (1996) Resoucebasal View of
Staegic AllianceFormation: Staiegc and Sdal Effecs in Entepeneural Firms),
Organizaton Scence\Vol.7, No.2, pp.136-150

Eledronic Enginegng Times (1999) Wirelessstandad trouble his home duly 6,
1999, pp.12

Ericson Annual Rgort 1998 Appédberg Pubications AB

Farel, Jseph & Sahner, Gith (1985) Standadisdion, compability and
innovaion”, Rand Jounal of Eonomcs,No. 16, 7083

Gaud, Rghu & Kumaraswamy, Aun, (1993) “Changing conpettive dynames in
network industies An exploréion of Sun Micosysems Open Systems Staegy”

Geadck, Conne J (1991) Revolutonay changetheores: A mulilevd explordion of
the punataed equibrium paadgm’, Acadeny of ManageentRevew,Vol. 16, No.1,
10-36

Gibson, Marcus(1999)“T he future of thephone’ Timemagazne, October 11

Goldma, Seven L., Nagel, Roger N& Preiss kenneh (1995)Agile Conpetitors and
Virtual Organizatons Van No $rand Renhold

Gookbee, Astin, (1999) “Why théletwork effed is ® driking”, Financial Tines
Maserling Stratgy, London, $ptenba 27

Grant, Robeg .M (1995) Conenporary Stategy Analds, Bladkwdl Pubishers,
Masaduets

Grove, Andrew S., (1996Dnly the paranal survive — Hbw to exploit the cisis ponts
that chalengeevey companynd caree Doubleday/Cuency, New York

Guldi, Ranjay 1999) “Network locdéion axd leaning: the influence of netvork
resoucesand frm capabilities on diance formaton”, Srategic Managenent Journal
nr 20, pp 397420

Hagd I1l, hn (1996) Spiderversus pider’, The M&insey Quarterly, Numberl, pp
4-19, McKnsey & Co., Bicon Valey office

Hamd, Gay & Prahalad C.K (1997Compeng for the fuire, Harvard Busiess
Sdool Pes, Bosbn



Bluetooth — Managing theyBamcsof Technology Selection Scoes

Hammar, Tobias (1999) “Sven«k tillvaxt imponear i USA’, Swensk Dagblade,
Odobe 10

Hax Arnoldo C. & Wilde II, [2an L. (1999) “The BPta Modd: Adaptve Managerent
for a Chaging Wotd”, Slban Managenrd Revew, Winter pp.11-28

Jatsdh, Eich. (1980)The sif-organiazng unveise Scentifc and human implations
of theemerging paradigm of elution, Boulder, Peganon Pres London

Katz, Micheel L. & Shapiro, G& (1986) Technology Alopion in the Pesenceof
Nework Externaities, Joumal of Poitical EdonomyVol. 94, pp. 822-841

Katz, Michael L. & Shapiro, G& (1992) Produd Introdudion with Network
Extenalties’, The Jounal of Indutrial Econonrcs, XL, pp.55-83

Kim, Chan W. & Mubogne, Raé. (1999) Straegy, Value Innovaobn, and the
KnowledgeEconony”, Sloan Manageent Renew, Sprihg pp.41-54

Kjellén & Sodeman (1980Praktikfallsmeodik, Liber LAmode] Mdmo©

Loch, Chistoph H & De Meyer, Arnoud, (999) Teaching nateial on Poject
Managenent — \@sda Lhivesity (Tokyo, Japan)Fongineblau

Loch, Chistoph H & Hubeman, Benardo A (1997) ‘A punduatel-equiibrium
modé of technobgy difuson”, INSEAD Workng paper sees, Fonaineblau

Macintosh, Robér & Maclean, Donal. (1999) Conditoned Emagence: A disipdive
stucureappoach to trangfrmaton”, Srategic Managenent Journaj Vol. 20, No 4.

Malm, Allan T. & Eneoth, Kristina. (1996)The Manageent of grategc change —
Ewlution and slforganisaton, Working Pger, Insttute ofEcononic Researd, Lund
Univesity

Meurling, &hn & Fans, Rihad, (1994)Mobiteldon — En idésom $apade en
varldsandusgri, Informationsforbget

Meurling, dhn & X*ans, Rihad, (1997)The ugly duckig — Mobile phonesfrom
Ericson — puting on peakng tems, Ericso©n Mobike CommurgdatonsAB

Moore, &mes F (1993) Predabrsand pay: a new @logy of conpetition”, Harvard
Bushess Reiew, May — June, p 75-86

Moore, &imes E (1996)The dath of compdition, HarperBusnes, New York

Ndebuff, Bary & Brandenbuger, Adam (1996)Co-op¢ition, Doubledg/Curency,
New York

Ohr, Sepha (1999) “Wrelesstandard troutd his home; Eledronic Enginegng
Times, Issue 1064, p. 1-2

Paale, Rchad T. 999) “Surfing the dge ofChaos; Slban Managenrg Revew,
Spring pp.83-94



Bluetooth — Managing theyBamcsof Technology Selection Scoes

Pesson, Fin, Rogngre, brgen & Wishire, Mchal J, (1999) The ®ft sde of
tdecoms; The M&insg Quarterly, Number 4, pp 134-143, kKiny & Co.,
Siodkholm office

Phiip B. Evans & Wirsner, Thoma S. (1997) Strategy and TheNew Economcs of
Information”, Harvard BusnessRevew, Septenberpp.7183

Porer, Michae (1980)Compsetive Stategy, FreePres, New York

Porer, Michae (1985)Competive Advanage FreePres, New York

Porer, Michae (1997)On Conpettion, FreePres, New York

Presntaiton maeial, Tedinical Seninar Deenber15, 1999

Presntaiton maeial, Ercsson -Kitzbihl, Novemberl8, 1999

Sdiilling, Melissg (1998) “Technobgicd Lockout: An integraitve model of the
emonomc and draiegc fadors deiving tehnobgy sicces and failure”, Acadeny of
Managenent Reew, Vol.23, Nb. 2, pp 691-710

Sdiilling, Melissg (1999) “Winning the Sindads Ra&e Building Insktlled Bas and
the Availability of Conplementary Gods’, Europ@an Managemnt Journal Vol. 17,
No. 3, pp 26374, Pegamon, London

Scumpetg bseh A (1950)Capialisn, Soalismand Democracy3™ ed., Haper &
Row, New York

Shank, dhn K & Govindargan, Vijay, (1993)Stategic CostManagenent: The New
Toolfor Compétive Advantagd-reePres

Shapio, Cal (1999)Exclugvity in netvork indusries Working paper, & Shool of
Bushness, University of Cdifornia at Bekeley

Shapio, Cal & Varian, Hal (1999)Information Ruls, Harvard BusnessSchool Pes,
Bosbn

SiGnalNewdetter, Bluetooth $ecgal InterestGroup, No 2, 1999
SiGnalNewdetter, Bluetooth $ecgal InterestGroup, No 3, 1999
Thorén, Mass, (1993) “kampen om temaknaden”,Dataté&nik, March 4

Tushma Michaé. L. & Andeson Philp (1997)Managng Stategic Innovaton and
Change Oxford Univedty Press, New York

Utterback, amesM. (1996) Masering the Bmnamice of Innovabn, Harvard Busiess
Sdool Pes, Bosbn

Venkataman, N & Hendeson, dhn C. (998) “Real Staegies for Virtud
Organizing”, Sloan Manageent Renew, Vol. 40, No. 1, pp 33-48
Wah Louis. (1998)'Welcone to the edgeManagemet Review,November



Bluetooth — Managing theyBamcsof Technology Selection Scoes

Whittaker, Clio (1995)An Introdudion to Giental Mythology,GrangeBooks, London

Williamson, Per J (1999) Straegy a Options on the dur€’, Slban Managenré
Review,Spring pp.117126

Wireless Connetions Made Easy(1999) Publcaion pioducel by Ercsson in
coopeation with the Bueboth menbers

Yap, SveeHan (1998) ‘ihto theblug’, Tdecom As, vol. 9, p. 4045, &pterhea

Yoshino, Mchal Y. & Rangan, U Sinivasa (1999) Srateggic Alliances: An
Entrepreneurial Appro&icTo Globalizaion, Harvard BusnessSchool Pres, Bosbn

Interviews

Bjorkande, Chrsina Maiketing Commurgaion Manager Bluetooh Product Uit,
Ericson, Reronal Intaview, Novenber27, 1999

Ellis, Smon C. Minagermobie compute producs, Inté Eimal Inteview, Dee@mber
1, 1999

Hdlstém Kurt, CEO, Eris®n, hterviav by Swedsh Telegision Kanal 1, A
Ekonom, Decenbe 9, 21.38

Johasson, @jan, Gneal Manager, Blueboth Poduct Unit, Ericson, Pesona
Interview, Noventa 29, 1999

Kardad, Jim, MaagerStraegic Hanning Chaiman wthin the Bluedoth SIG Inte| E-
mal Intaview, Decenba 4, 1999

Mattisson, . Sven, Exper Raio Technology, Ergsn, Rersonal Intaview,
Decamber 17, 1999

Milne, George, Bluetodt Tedinology oordinabr, ARM, E-nail Interview, Decanber
2, 1999

Ndson, d&im, Diredor Sraiegc ProductManagenent BG GM & Other Europea
Stndads Ercsson, Pesonélnterview, November 26, 1999

Orup, Nklas, Web- & Informaion wordinabr, Blugooth Rodud Unit, Ericon,
Pesonal Inteview, November27, 1999

Pace, Shaun, Bduct mange (respongble for wireles gratgy), 3Com E-mai
Interview, Deenbe 9, 1999

Pdri, Martin, Informant, Ercsson Mbile Communi@tons, Telphone mhterview,
Decamber 20, 1999

Sdlbeg, Karn, Manage Traning & Suppot, Blueboth Poduct Unit, Eicsson,
Pesonal Inteview, Decemberl, 1999



Bluetooth — Managing theyBamcsof Technology Selection Scoes

Svenngp, Gran, Markeing Manage, Blueooth FPodud Unit, Eicson, Reronal
Interview, Noventa 27, 1999

Svensan, Rer, Sratgic Rarttners Blueboth PoductUnit, Ericsson, Pesondinteview,
November 22, 1999

Svenssn, RerErnk, Makeing Manager, BluetdotRroduct Wit, Ercsen, Rersonal
Interview, De@nmber 17, 1999

Eledronic souces

www.blueboth.com, Deambe 21, 1999
www.counersyscom, Novenbe 15, 1999
www.eti.com, Novembe 11, 1999






Glossary

ARM

High-Tech

IBM

Intel

Infocom

Lucent

Appendix 1

ARM is a leading intdlecud propety (IP) provider licenseshigh-
peformance low-cost power-efficientRISC procesors perpheals,
and gstanchip designs to leaing inemaiond electronics
companiesARM al providescompréensve support requied in
developing a conplete sysem ARM'S micropro@sor cores ae
repidly beoming the volure RISC g¢andad in sich makets as
porable ommuncaions handhed computing, mult-media digita
consimer and embeddedIstions. hip:/www.armoom

Davies & Brush (@997) disaiss theindusty edfics of high-ech
industies. They sgges tha highted producs arechandeilised by
shot product fie cycles, vhich @mpes thetimeto maket for such

produds. Rurthemore they need to beba&kwad mmpaible, teh-

suppot is impotant and brekeve neels to reahea within a

comprssel time frame which would imply thatthe poductneeds to
be o0ld in exende makets, intenatonalmakets Loch & De Mger

(1999)ddinehigh-echin tems oftechnologi@al uncetanty & "fir st

use orintegraion of new tehnobgie$ and al® disuss the conpe
of supe highted, which they deine as devdopment of new
technologis”.

IBM is aleade in the ceaton, deelopment and manudcure of the
industy's mos avanced informaton tedinologes, intuding
compuer ystens oftware néworking gstens, sorage device and
microdedronics The trandate theseadvaned tehnologis inD
vaue for cusbmers though pofessonal slutions and srvices
busnesss wotdwide. htp:/www.IBM.com

In 1971, Intelintrodued the wrld's fr& miaoprocssor, wich
spaked a compudr revolution tha haschanged theworld. About 75
percent of thepesonalcompuersin usearound the wrld tody ae
basal on Intelarchitedure mcropocesors. Today, Inteduppliesthe
peasonal omputng industy with the chps boads g/stans and
sofivare that ee the"ingrediens" of the most popula conputng
architecure. Thes produts help crete advanced @mputng g/sens
for pesoné conputeruses. htp:/www.intel.com

Industies rehted to hformaion and Commnic&ions

Lucent is the worldwide leader in the dsign, devéopment and
manufecture of leading-edge comnunicdions slutions. Lucat
ddiver a wde range ofpubic and priate néworks, comranicdions
sysens and sftware, optcd and datanetvorking g/sems busnes
tdephone sysens and micodectronic omponats. In addion,
through LuentTednologies NetCae®, they ofer a ull portfolio of
endto-end swices for srvice provides and enteprise cistomesin
four broal catgores planning and onsilting, inplenmengation and
integration, opedions and aminidraion, and sppot and
mantenance Lucents' globaservies epetiseextends acossvoice,



Mac address

Master Unit

Motorola

Nokia

Picond

Satternet

Slave unts

Toshba

daa wirelessand wirdine néworks, ad mutivendor avironments
http: /www.luaent.com

3-bit addrss to dishguish between unis paticipaing in the pgionet

The deice in apiconetwhos dock and hoppng squence i@ usd
to gynchonisethe other devies in the gionet

Motorola isa global lede in providing integratel communcatons
solutbnsand erbeddeal eletronic lutions. Thesadude:

* Sofwvareenhanceg wireless telephone, teway madbo,
messging and adlite comnunicdions produt¢s and
sysens, & well as neworking and Inemet-accessproduds
for onsumes, nework opedors, and a@mnergal,
govenment and indusal cusbme's

e Enbedded smioconductor elutons for cumes in
negworking, tanspoiion, wreles communi@ions ad
imaging and te'tainmet makets

* Enbedded éectonic gsens for aubmotive,
comnunicdions imagng, manudcuring ysens, @mpuer
and consunremakets.

 Digitd and amabg gsems and st-top teminak for
broadband aebke téevigon opeabrs.
http:/www.mobrola.om

A global ompay whos key growth areaae wrelessand wrelne
tdecommuncatons A pionee in mobike téephony, Mkia isone of
the world'deading mobilgphone suppdrs as well as a topugpplier of
mobie and fixed teleom neworksand srvices. Nokia dso cedes
solutbns and poducs for fixed ad wirelessdataconmuni@ations.
Multimeda teminds ad conputer montors round out ther
expetisein communi@ions tehnobgy. htp:/www.nokiacom

A collecton of dericesconneted via Bligooth tehnology in a ad
hoc fahion. A picond dats with two conneted devies, sch as a
porable PC rad Handst and may ennet up eight deices All
devices arepeer units of ohe and @ inplemented in idential
fashion. Hwever when esiablishing apiconet thefirst unit to &t
up a conneion will be known & the masr and the dter as sves
for the duation of thepiconé connetion.

Multiple independe ad non-gnchronisel pimnets form a
saternd

All devicesin a piconetha arenot the masr

Toshiba, a wid leade in high tehnology, isan inegraed
manufecture of dectical and éedronic products ganning
information & comnunicaionsequpmentand gsems(PC ad other
compuér ystens doragge deices teemmmuni@tions guipment,
socal automaion g/sems, medidadectronics euipmeit, pae
rdated produts dc.), eletronic componerg & maeinals
(semicondudors, eletron tubes, optokectronic devices, lquid aysal



3Com

displys, battries, pinted cirwits boads, etc.), powesysems &
industid equipment (industial gpaatus power gaeaing plats,
transporion equipnent, éevators& escdatrs, @c.) and onsumer
eledronics (video ad digial homeproduds, homeappliances, etq.
http:/www.tosibacom

3Commakes dah neéworking gstens thainclude

Network interfaee @rds (NICs) thatadapt aconputer for ue
on a netwrk, providing the nevork @wnnedtion.
Hubsthatconnetseveal PCs in a group to oaeother
Switches that pwvide direct high-peeal links among sveral
groupsof PCs and theentd network

Rouers tha connet néworks in diferent buildings or
locaionsto oneanoher

V.90 modens that enablerdiable hyjhspeeé acessto the
Internet

PAm™ onneted omganiers tha endle mobile uses to
manage ther scheduleand pesond informaion boh remotkely
and on theide&tops htp:/www.3com.com






Appendix 2

Agerda for digusson

Framework for the thesis

Problam

In a turbuént environnent how do ompanies naigae towards acontrolled stuaton
in developng high-teh poduds? How doesa company estalish a standad aound
ther hightedh luton? Hbw do they deide whetherto usean open- or dosed
architecure, wheher to diffuse orproted thar technobgy? Why does a conpany
choosdo enggein a pamership? Howdo you choosée form ofparherships ad the
“right’ paitnas to coopeat wth? What is the rea®n thatsome companiedoday
chooseto go as faas oopeaing with compeing ompanes® How doesa ®mpany
deal with the réative postion and intedependereofdl thesechalenges?The reseach
guesion for ths theis wll be to &plore, in réation to thisdisassion, watwe can
leam from theBluetooh cag on maaging thedynanics of technology gedion in
high-tech industes.

Purpo®

Emering from the ae sudy of Bluetodt, we wish to find pagerns indicéing how a
framework for managing thedynamcs of tedinology slection in high-e€d indusries
coud be built Furthemore, we wish to ®ntribute to the oveal undestanding of
management of hyh-tech poduds, pedfically in the Inboom industy.

Framework for the interview

The repondent should ®el free to enphaise the awss they fel most
combrtablédcompegntto disuss. Hrthemore we would like to pointout thatwe do
not #ek dred answes to evey gecfic queton, rahe a didogue that coversthe
topics bdow. We would like the epondats to give theigory with the guilance of
suggeted quetsons.

The hitory of Bluetooh- Pastand Present
How dd theBlugooth progd star?

The purposef these quesbtnsis to be ale to aablish a tmdine for theprojed, from
the energing ida to what Rigooth istoday.

*  Who cane up vith the ideaWhen?

*  Whatwerethe mostmportant Sepspetiodsin the Bugooth hsiory?

* Whatwerethe citicd dedsions that gee birth to the Bluetobt projet ad
madeit progress?

*  Who cane up vith the nene?How?



Main intent with the Blieboth tehnobgy:

The purposef these questnsisto esabli if thee hasheen a kift in goaléintent, if
thee have beaeany extrnalor ineernalinfluences.

*  Whatwerethe prmary intet/goalof theproed?
*  Whatis theintent todg/?
* If theintent changed, why andssvit for beter or for worse?

Main decsionsin thedevéoprmentproes of Blueboth:

The purposef these quesdnsisto be &le to déermine the citicd degsions ad who
the ke acorsin theproes wee.

*  Who male the ddasion to begin the Bluebth poject?

*  Who do you tmk werethe kg acbrs in dereloping thetechnobgy?

*  Who do you thnk werethe kg acbrs in building theproged?

* How wes thedraegy for theproed devebped? Who were involed and who
were the kg acbrs in thededsion poces?

* How wa an organgion buit around the@roed?

* Waeether any inernalforeesaganstthe projec®

*  Whatroledo you expgene that the prope do posss wthin Ercsen?

The Blieboth envionment

The purposeof these quesdns is to geta deaiption of envronnmentl condiions
around the Bluetoth poject

* How would you deaibe theBluetooh envionment?

* Do you fel thatthee ae perods th& have b&n moreturbulet, causng
insecurity for the progres ofthe projet? How?

* Do you fnd thatthee have mall/randomeventshathavehad ged impacton
the futue devadpment of the praje? How?

*  Whatcritical factorsin theBluetooth environranthave aféced the outcomef
the poject?

The Bluetooth Stategicissues

The purposeof these quesdns is to defne the draegic issuesconsderal in the
evoltion of theBluetooth projet

* How do you vier the Bluetodt projet in terns of buiding conpeencies®

* How does Bleboth réate to the core compateesof Ercson?

* How do you find that the type ofanigion in Ercsson hasantibuted to the
evoltion of a projetclike Blueboth?

e How do you viev the Bluetodt projet in terns of leaming, which might
generae changem theoveal Erics®n orgaisaton?

* Do you fnd thatthee is ay differencein mind-gt within the Blieboth
organisaton conpared to theEricson oveall organisdion?

*  Whatlay béind the tinng of maket introdudion?

* How does this late to mgson, pessreleags eveits etc?

e How do you viev the Bluetodt tedinology in tems of technologial life
cyce®



Edablishing a telbnology sindad

* How wes the rea®ning in develping a draegy for sting a Blueboth
standad?

*  Whatwerethe raonsfor choosing an opetasdad for Bluetodt?

* Deriving from the ddsion on @& open &ndad, how dd you pan the pocess
of licensng thetechnology?

*  Which deps do you fnd important in communi@ing the technobgy to the
world maket?

*  Whatwas the irgntion wih commurgatng your tebnology in ths manne?

Speal Interest Group

* How dd you deideto cretethe SG? When?

* How dd the sHection proes of patnes eolve? Wiy the original choen
patnas?

* Waeether any corpanies, initally approachel, who turné down the invitéion
to theSIG?

*  Whatis thelong-ermpurpog of the 85?

* How does Bcsson manage threolein thepatnesship?

The fuure of Buetooth

The purposef these qustonsisto esablid if thee is a diferen@ in vison, deémine
the potentl of the Bueboth tehnobgy and obseve if theres any difference in the
way different adors vew the fuire of Bueboth.

* How doyou envsion the f@iture of Blueboth?

* Whatdo you se asthe criicd fadors for sicces?

* Do you g ay threas, if yeswhat kind of theas? Within the Blieboth
projed? In the indusy envionment?






Appendix 3

Quegionnaire regarding maser thess onBluetooth

Introduction

We are three sudents Roger Tanjaand Las, fom the Stool of Econoncs &
Managgement, & Lund Uhiversity, Sveden. A preent we ae gudying $rateic
managanent & mastker level. We are working on our msier thes, which will include
writing the case of Bluetoo, focusing on testegic issuesin the evolution of the
Bluetooth technology. The thessan indepadentgudy of Lund Lhivesity, with the
hdp of Ercs®n Bludgooth orgarsaion, due to the pximity of the shool. As we ®&
to give a baleoed vew of thecase it isimportant thatwe al® can incude anunber of
viewpoins on the ubject, exernal from the Eicsson Bluedoth omganisition.
Congquentt, wewould appreiateyour input to the thesi

Purpose of the thesis

Ememing from the as sudy of Bluetodt, we wish to find paerns indicéing how a
framework for managing thedynamcs of tedinology slection in high-€d indusries
could be built Furthemore, we wish to @ntibuteto theoverll undestanding of high-
tech mangement, pedficdly in the hfocom indusry.

Quegions

Whatis your pogion within yourorgaiisdion?In wha way ae you involved
in theBluetooth deviepment?

* How dd your conpany ge involved in theBlugooth developen®

* How dd you vew the Blueboth tehnobgy from thebeginning? Aa thrat?
As a potatial?

e Initialy, a few companieshose to desop ther own tetinology instal of
joining theSIG wopeaion. Why dd you choosd¢o beomea menberof the
Bluetooth $G? How comeyou doo® to @gage in & alianceincluding ®me
of your conpettors?

* How do you envisn thefutureof Blueooth?






Appendix 4

Technology Speificaion

Technology Overview

The technology is an open specification for wireless communication of data and voice. It is
based on a low-cost short-range radio link, built into a 9 x 9 mm microchip, facilitating
protected ad hoc connections for stationary and mobile communication environments.
Bluetooth - A Global Specification for Wireless Connectivity. Bluetooth technology allows
for the replacement of the many proprietary cables that connect one device to another
with one universal short-range radio link. For instance, Bluetooth radio technology built
into both the cellular telephone and the laptop would replace the cumbersome cable used
today to connect a laptop to a cellular telephone. Printers, PDA's, desktops, fax machines,
keyboards, joysticks and virtually any other digital device can be part of the Bluetooth
system. But beyond untethering devices by replacing the cables, Bluetooth radio
technology provides a universal bridge to existing data networks, a peripheral interface,
and a mechanism to form small private ad hoc groupings of connected devices away from
fixed network infrastructures. Designed to operate in a noisy radio frequency
environment, the Bluetooth radio uses a fast acknowledgement and frequency hopping
scheme to make the link robust. Bluetooth radio modules avoid interference from other
signals by hopping to a new frequency after transmitting or receiving a packet. Compared
with other systems operating in the same frequency band, the Bluetooth radio typically
hops faster and uses shorter packets. This makes the Bluetooth radio more robust than
other systems. Short packages and fast hopping also limit the impact of domestic and
professional microwave ovens. Use of Forward Error Correction (FEC) limits the impact of
random noise on long-distance links. The encoding is optimized for an uncoordinated
environment. Bluetooth radios operate in the unlicensed ISM band at 2.4 GHz. A
frequency hop transceiver is applied to combat interference and fading. A shaped, binary
FM modulation is applied to minimize transceiver complexity. The gross data rate is
1Mb/s. A Time-Division Duplex scheme is used for full-duplex transmission. The Bluetooth
baseband protocol is a combination of circuit and packet switching. Slots can be reserved
for synchronous packets. Each packet is transmitted in a different hop frequency. A
packet nominally covers a single slot, but can be extended to cover up to five slots.
Bluetooth can support an asynchronous data channel, up to three simultaneous
synchronous voice channels, or a channel which simultaneously supports asynchronous
data and synchronous voice. Each voice channel supports 64 kb/s synchronous (voice)
link. The asynchronous channel can support an asymmetric link of maximally 721 kb/s in
either direction while permitting 57.6 kb/s in the return direction, or a 432.6 kb/s
symmetric link. The different functions in the Bluetooth system are:

* aradio unit (see Radio section )
e alink control unit (see Baseband section)
* link management (see Link Management section)

» software functions (see Software Framework ,PC, Telephone and Others sections)

| 24 GHz Bluetaath
Blugtonth § s | bage band #hnst

radio controller

Definitions

» Piconet: a collection of devices connected via Bluetooth technology in an ad hoc
fashion.A piconet starts with two connected devices, such as a portable PC and
cellular phone, and may grow to eight connected devices.All Bluetooth devices are
peer units and have identical implementations. However,when establishing a
piconet, one unit will act as a master and the other(s) as slave(s) for the duration
of the piconet connection.



e Scatternet: Multiple independent and non-synchronized piconets form a scatternet

e Master unit: the device in a piconet whose clock and hopping sequence are used
to synchronize all other devices in the piconet.

e Slave units: all devices in a piconet that are not the master.

e Mac address: 3-bit address to distinguish between units participating in the
piconet.

e Parked units: devices in a piconet which are synchronized but do not have a MAC
addresses.

e Sniff and hold mode: devices synchronized to a piconet can enter power-saving
modes in which device activity is lowered.

Network topology

The Bluetooth system supports both point-to-point and point-to-multi-point connections.
Several piconets can be established and linked together ad hoc, where each piconet is
identified by a different frequency hopping sequence. All users participating on the same
piconet are ynchronized to this hopping sequence. The topology can best be described as
a multiple piconet structure.

Piconet A Piconet B

The full-duplex data rate within a multiple piconet structure with 10 fully-loaded,
independent piconets is more than 6 Mb/s. This is due to a data throughput reduction
rate of less than 10% according to system simulations based on 0dBm transmitting
power (at the antenna).

Voice

Voice channels use the Continuous Variable Slope Delta Modulation (CVSD) voice coding
scheme, and never retransmit voice packets. The CVSD method was chosen for its
robustness in handling dropped and damaged voice samples. Rising interference levels
are experienced as increased background noise: even at bit error rates up 4%, the CVSD
coded voice is quite audible.

Radio

The Bluetooth air interface is based on a nominal antenna power of 0dBm. The air
interface complies with the FCC rules for the ISM band at power levels up to 0dBm.
Spectrum spreading has been added to facilitate optional operation at power levels up to
100 mW worldwide. Spectrum spreading is accomplished by frequency hopping in 79
hops displaced by 1 MHz, starting at 2.402 GHz and stopping at 2.480 GHz. Due to local
regulations the bandwidth is reduced in Japan, France and Spain. This is handled by an
internal software switch. The maximum frequency hopping rate is 1600 hops/s. The
nominal link range is 10 centimeters to 10 meters, but can be extended to more than 100
meters by increasing the transmit power.



Baseband

The baseband describes the specifications of the digital signal processing part of the
hardware - the Bluetooth link controller, which carries out the baseband protocols and
other low-level link routines.

Establishing network connections

Before any connections in a piconet are created, all devices are in STANDBY mode. In this
mode, an unconnected unit periodically "listens" for messages every 1.28 seconds. Each
time a device wakes up, it listens on a set of 32 hop frequencies defined for that unit. The
number of hop frequencies varies in different geographic regions; 32 is the number for
most countries (except Japan, Spain and France). The connection procedure is initiated by
any of the devices which then becomes master. A connection is made by a PAGE message
if the address is already known, or by an INQUIRY message followed by a subsequent
PAGE message if the address is unknown. In the initial PAGE state, the master unit will
send a train of 16 identical page messages on 16 different hop frequencies defined for the
device to be paged (slave unit). If no response, the master transmits a train on the
remaining 16 hop frequencies in the wake-up sequence. The maximum delay before the
master reaches the slave is twice the wakeup period (2.56 seconds) while the average
delay is half the wakeup period (0.64 seconds). The INQUIRY message is typically used
for finding Bluetooth devices, including public printers, fax machines and similar devices
with an unknown address. The INQUIRY message is very similar to the page message,
but may require one additional train period to collect all the responses. A power saving
mode can be used for connected units in a piconet if no data needs to be transmitted. The
master unit can put slave units into HOLD mode, where only an internal timer is running.
Slave units can also demand to be put into HOLD mode. Data transfer restarts instantly
when units transition out of HOLD mode. The HOLD is used when connecting several
piconets or managing a low power device such as a temperature sensor. Two more low
power modes are available, the SNIFF mode and the PARK mode. In the SNIFF mode, a
slave device listens to the piconet at reduced rate, thus reducing its duty cycle. The SNIFF
interval is programmable and depends on the application. In the PARK mode, a device is
still synchronized to the piconet but does not participate in the traffic. Parked devices
have given up their MAC address and occasional listen to the traffic of the master to re-
synchronize and check on broadcast messages. If we list the modes in increasing order of
power efficiency, then the SNIFF mode has the higher duty cycle, followed by the HOLD
mode with a lower duty cycle, and finishing with the PARK mode with the lowest duty
cycle.
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Link types and packet types

The link type defines what type of packets can be used on a particular link. The Bluetooth
baseband technology supports two link types:

e Synchronous Connection Oriented (SCO) type (used primarily for voice)

e Asynchronous Connectionless (ACL) type (used primarily for packet data)

Different master-slave pairs of the same piconet can use different link types, and the link
type may change arbitrarily during a session. Each link type supports up to sixteen
different packet types. Four of these are control packets and are common for both SCO
and ACL links. Both link types use a Time Division Duplex (TDD) scheme for full-duplex
transmissions. The SCO link is symmetric and typically supports time-bounded voice
traffic. SCO packets are transmitted over reserved intervals. Once the connection is
established, both master and slave units may send SCO packets without being polled.
One SCO packet types allows both voice and data transmission - with only the data
portion being retransmitted when corrupted. The ACL link is packet oriented and supports
both symmetric and asymmetric traffic. The master unit controls the link bandwidth and
decides how much piconet bandwidth is given to each slave, and the symmetry of the
traffic. Slaves must be polled before they can transmit data. The ACL link also supports
broadcast messages from the master to all slaves in the piconet.

Error correction

There are three error-correction schemes defined for Bluetooth baseband controllers:
e 1/3 rate forward error correction code (FEC)

 2/3 rate forward error correction code FEC

e Automatic repeat request (ARQ) scheme for data.

The purpose of the FEC scheme on the data payload is to reduce the number of
retransmissions. However, in a reasonably error-free environment, FEC creates
unnecessary overhead that reduces the throughput. Therefore, the packet definitions
have been kept flexible as to whether or not to use FEC in the payload. The packet
header is always protected by a 1/3 rate FEC; it contains valuable link information and



should survive bit errors. An unnumbered ARQ scheme is applied in which data
transmitted in one slot is directly acknowledged by the recipient in the next slot. For a
data transmission to be acknowledged both the header error check and the cyclic
redundancy check must be okay; otherwise a negative acknowledge is returned.

Authentication and Privacy

The Bluetooth baseband provides user protection and information privacy mechanisms at
the physical layer. Authentication and encryption is implemented in the same way in each
Bluetooth device, appropriate for the ad hoc nature of the network. Connections may
require a one-way, two-way, or no authentication. Authentication is based on a
challenge-response algorithm. Authentication is a key component of any Bluetooth
system, allowing the user to develop a domain of trust between a personal Bluetooth
device, such as allowing only the owner's notebook computer to communicate through
the owner's cellular telephone. Encryption is used to protect the privacy of the
connection. Bluetooth uses a stream cipher well suited for a silicon implementation with
secret key lengths of 0, 40, or 64 bits. Key management is left to higher layer software.
The goal of Bluetooth's security mechanisms is to provide an appropriate level of
protection for Bluetooth's short-range nature and use in a global environment. Users
requiring stalwart protection are encouraged to use stronger security mechanisms
available in network transport protocols and application programs.

Link Management

The Link Manager (LM) software entity carries out link setup, authentication, link
configuration, and other protocols. The Link Manager discovers other remote LM's and
communicates with them via the Link Manager Protocol (LMP). To perform its service
provider role, the LM uses the services of the underlying Link Controller (LC). Services
provided:

* Sending and receiving of data

 Name request. The Link Manager has an efficient means to inquire and report a
name or device ID upto 16 characters in length.

* Link address inquiries.
* Connection set-up.
* Authentication.

e« Link mode negotiation and set-up, e.g. data or data/voice. This may be changed
during a connection.

e The Link Manager decides the actual frame type on a packet-by-packet basis.

e Setting a device in sniff mode. In sniff mode, the duty cycle of the slave is
reduced: it listens only every M slots where M is negotiated at the Link manager.
The master can only start transmission in specified time slots spaced at regular
intervals.

e Setting a link device on hold. In hold mode, turning off the receiver for longer
periods saves power. Any device can wake up the link again, with an average
latency of 4 seconds. This is defined by the Link Manager and handled by the Link
Controller.

» Setting a device in park mode when it does not need to participate on the channel
but wants to stay synchronized. It wakes up at regular intervals to listen to the
channel in order to re-synchronize with the rest of the piconet, and to check for
page messages.

Software Framework



Bluetooth devices will be required to support baseline interoperability feature
requirements to create a positive consumer experience. For some devices, these
requirements will extend from radio module compliance and air protocols, up to
application-level protocols and object exchange formats. For other devices, such as a
headset, the feature requirements will be significantly less. Ensuring that any device
displaying the Bluetooth "logo" interoperates with other Bluetooth devices is a goal of the
Bluetooth program. Software interoperability begins with the Bluetooth link level protocol
responsible for protocol multiplexing, device and service discovery, and segmentation and
reassembly. Bluetooth devices must be able to recognise each other and load the
appropriate software to discover the higher Ilevel abilities each device supports.
Interoperability at the application level requires identical protocol stacks. Different classes
of Bluetooth devices (PC's, handhelds, headsets, cellular telephones) have different
compliance requirements. For example, you would never expect a Bluetooth headset to
contain an address book. Headsets compliance implies Bluetooth radio compliance, audio
capability, and device discovery protocols. More functionality would be expected from
cellular phones, handheld and notebook computers. To obtain this functionality, the
Bluetooth software framework will reuse existing specifications such as OBEX,
vCard/vCalendar, Human Interface Device (HID), and TCP/IP rather than invent yet
another set of new specifications. Device compliance will require conformance to both the
Bluetooth Specification and existing protocols. The Software Framework is contemplating
the following functions:

« Configuration and diagnosis utility

e Device discovery

» Cable emulation

e Peripheral communication

e Audio communication and call control

* Object exchange for business cards and phone books Networking protocol

PC General

Usage models and implementation examples with a notebook PC focus are described in
this section. The Bluetooth Specification contemplates interfaces where the radio modules
may be integrated into notebook personal computers or attached using PC-Card or USB.
Notebook PC usage models include:

« Remote networking using a Bluetooth cellular phone.
e Speakerphone applications using a Bluetooth cellular phone
* Business card exchange between Bluetooth notebooks, handhelds, and phones.

e Calendar synchronisation between Bluetooth notebooks, handhelds, and phones.

Bluetooth technology is operating system independent and not tied to any specific
operating system. Implementations of the Bluetooth Specification for several commercial
operating systems are in development. For notebook computers, the implementation of
the Bluetooth Specification in Microsoft Windows98 and NT 5.0 using WDM and NDIS
drivers is being contemplated.* Customer-visible interoperability is promoted by requiring
minimal levels of software functionality, such as speakerphone, on notebook computers.)
*Third-party brands and names are the property of their respective owners.

Telephone

Usage models and implementation examples focused on the digital cellular phone are
described in this section. The Bluetooth Specification contemplates interfaces where the
radio modules may be integrated directly into cellular handsets or attached using an add-
on device. Phone usage models include (are not constrained to):



* Wireless hands-free operation using a Bluetooth headset.
e Cable-free remote networking with a Bluetooth notebook or handheld computer.

e Business card exchange with other Bluetooth phones, notebook or handheld
computers.

e Automatic address book synchronisation with trusted Bluetooth notebooks or
handheld computers.

The Bluetooth compliance document will require digital cellular phones to support some
subset of the Bluetooth Specification. The Bluetooth contingents within the telephony
Promoter companies are working with their fellow employees involved in the Wireless
Application Protocol (WAP) Forum to investigate how the two technologies can benefit
from each other.

Others

Usage models and implementation examples centered on other contemplated Bluetooth
devices include:

e Headsets
« Handheld and wearable devices
*  Human Interface Device (HID) compliant peripherals

« Data and voice access points

The wireless headset will support untethered audio for phones and provide phone-quality
audio for notebook computers operating in sound-sensitive environments. The Bluetooth
compliance document will specify the various parts of the Specification and existing
specifications required by different classes of peripherals.



