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Chapt e r  1 

I N TR O D U C T I O N 

T he  i nt r oduc t i on pr e s e nt s  a s c e nar i o of  t he  fut ur e  and a bac k gr ound to t he  pr e s e nt 
i ndus t r y  dy nam i c s . W e  the n di s c us s  t he  pr obl e m  of  t he  t he s i s  and pos i t i on i t  wi t hi n
e x t ant  r e s e ar c h.  F i nal l y , we  de f i ne  the  pur pos e  of  t he  the s i s . 

I m a gi ne  li vi ng your  ent i r e  li f e  w i t hi n the  c onf i ne s  of  a  bubbl e . N ow  i m a gi ne  tha t  thi s 
bubbl e  ha s  a  r a di us  of  10 m e t e r s . I m a gi ne  a n ove n t ha t  s e nds  a me s s a ge  t o t he  T V  you
a r e  w a t c hi ng w he n your  m oos e  s t e a k i s  done ,  or  a  bi c yc l e  l oc k t ha t  onl y ope ns  w he n a n
a ut hor i s e d pe r s on c om e s  ne a r  it . ( S I G na l  N e w s l e t t e r ,  1999) 

W i r e l e s s  ne t w or ks  a r e  ac t ua l l y t r a ns f or m i ng the  w or l d i nt o a  va s t  w e b of  com put e r s ,
s a t e l l i t e s  a nd f i br e  opt i c  ca bl e s ,  w he r e  the  ne w  la ngua ge  of  te c hnol ogy l e t s  us 
c om m uni c a t e  w i t h one  a not he r  in a s ur pr i s i ng w a y.  M obi l e  c om m uni c a t i ons  de vi c e s  ar e 
s e t  t o be c om e  one  of  t he  ce nt r a l  t e c hnol ogi e s  of  the  21s t  ce nt ur y. T he  m obi l e  phone  w i l l 
e .g. evol ve  f r om  a voi c e - onl y de vi c e  tow a r ds  a  m ul t i - f unc t i ona l  c om m uni c a t or  ca pa bl e 
of  tr a ns m i t t i ng a nd r e c e i vi ng not  onl y s ound, but  a l s o vi de o,  s t i l l  im a ge s ,  da t a  a nd te xt . 
( T i m e  m a ga z i ne ,  1999)  Toda y, a w hol e  ne w  er a  of  pe r s ona l  c om m uni c a t i on i s  on the 
w a y a nd the  a ppl i c a t i ons  s e e m  e ndl e s s . O nl y our  i m a gi na t i on w i l l  s e t  t he  li m i t s  f or  t he 
f ut ur e . 

1.1 Bac k gr ou n d 

I n the  pas t ,  s t r at e gy  r e s e ar c he r s  hav e  not  f oc us e d on t ur bul e nt 
e nv i r onm e nt s .  M os t  of  the  e x t ant  f r am e wor k s  in s t r at e gi c  m anage m e nt 
i m pl i c i t l y  as s um e  a be ni gn env i r onm e nt  that  is  s i m pl e  and not  v e r y 
dy nam i c .  Y e t ,  r e c e nt  adv anc e s  i n t e c hnol ogy ,  c oupl e d wi t h a gl obal 
pol i t i c al  cl i m at e  t hat  i s  f av our abl e  to f r e e  m ar k e t s ,  hav e  m ade  par t s  of 
m any  indus t r i e s  [ … ]  m or e  tur bul e nt . I n indus t r i e s  r e l at e d to inf or m at i on
and c om m uni c at i on ( what  I  c al l  "I nf oc om ")  t r adi t i onal  i ndus t r y 
boundar i e s  hav e  di s appe ar e d.( Chak r av ar t hy , 1997,  p. 69) 

N e w  t e c hnol ogi e s  ha ve  a r a di c a l  im pa c t  on our  li ve s  a nd in pa r t i c ul a r ,  on t he  w a y w e 
c om m uni c a t e .  A t  pr e s e nt ,  w e  e xpe r i e nc e  f r e que nt  c ha nge s  in c om m uni c a t i on
t e c hnol ogi e s .  I nt e r - i ndus t r y ba r r i e r s  t um bl e , w hi c h m e a ns  tha t  ma na ge r s  ne e d to r e m a p
t he i r  pe r c e pt i on of  bus i ne s s  s t r a t e gy. A  mi nor  r e vol ut i on ta ke s  pl a c e ,  i n w hi c h
i ndus t r i e s , t e c hnol ogi e s ,  pr oduc t s  a nd s e r vi c e s  c onve r ge . Toda y, w e  obs e r ve 
t e l e c om m uni c a t i on, r a di o com m uni c a t i on and c om put e r  c om m uni c a t i on c onve r gi ng
i nt o one  i ndus t r y. I n or de r  t o c ope  w i t h thi s  tur bul e nt  envi r onm e nt ,  w e  obs e r ve 
c om pa ni e s  bui l di ng ne t w or ks  of  s t r a t e gi c  al l i a nc e s ,  w hi c h le a ds  t o gl oba l  dom i na nc e  of 
a  f e w  pl a ye r s . We  a l s o not e  a n i nc r e a s i ng de m a nd in w i r e l e s s  te c hnol ogi e s  a nd
m obi l i t y. Te c hnol ogi c a l  e vol ut i on,  c oupl e d w i t h a  m or e  l i be r a l  gl oba l  pol i t i c a l 
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e nvi r onm e nt ,  te a r s  dow n m obi l i t y ba r r i e r s 1 tha t  us e d t o pr ot e c t  the  t e l e c om  indus t r i e s .
T he s e  a r e  r e c ur r i ng phe nom e na  i n a  num be r  of  i ndus t r i e s . 

I n hi gh- t e c h2 indus t r i e s ,  thi s  c a n be  ve r y di s t i nc t l y obs e r ve d. Te c hnol ogi c a l 
de ve l opm e nt  of t e n e na bl e s  t he  e m e r ge nc e  of  c om pl e t e l y ne w  pr oduc t s  a nd m a r ke t s .  We 
c a n obs e r ve  a  num be r  of  c a s e s  w he r e  t he  pr oc e s s  of  t e c hnol ogy  s e l e c t i on is 
c ha r a c t e r i s e d by s i gni f i c a nt  unc e r t a i nt y and c om pl e xi t y,  w hi c h r e qui r e s  a  ne w  l ogi c  f or 
m a na ge m e nt .  T hr ough t hi s  t he s i s , w e  di s c us s  t e c hnol ogy  s e l e c t i on as  t he  pr oc e s s  of 
de ve l opi ng a nd r e a c hi ng i ndus t r y a nd ma r ke t  ac c e pt a nc e  f or  a  ne w  te c hnol ogy.

A  pr oj e c t  tha t  il l us t r a t e s  a ca s e  w he r e  t he  te c hnol ogy s e l e c t i on pr oc e s s  ha s  be e n
s uc c e s s f ul l y ma na ge d i s  Bl ue t oot h.  T hi s  i s  a  c onc e pt  tha t  ena bl e s  m obi l e  de vi c e s  t o
c om m uni c a t e .  Bl ue t oot h, i n it s e l f ,  i s  a  s hor t - r a nge  r a di o te c hnol ogy t ha t  w i l l  a l l ow 
w i r e l e s s  i nt e r c onne c t i on of  a  w i de  r a nge  of  de vi c e s ;  f or  e xa m pl e  be t w e e n a P C a nd a
pr i nt e r .  T he  na m e  Bl ue t oot h s ym bol i s e s  a vi s i on of  uni t i ng t he  te l e c om  i ndus t r y and
c om put e r  i ndus t r y. H i s t or y te l l s  of  a  D a ni s h ki ng w ho uni t e d the  S c a ndi na vi a n
c ount r i e s  in the  10t h ce nt ur y, w ho w a s  c a l l e d H a r a l d Bl å t a nd ( i . e . Bl ue t oot h) . The 
Bl ue t oot h te c hnol ogy w a s  or i gi na l l y i ni t i a t e d by Er i c s s on M obi l e  Com m uni c a t i ons  in
1995 and l a unc he d i n M a y 1998, a s  a l i c e ns e - f r e e  s pe c i f i c a t i on by t he  Bl ue t oot h S pe c i a l 
I nt e r e s t  G r oup ( S I G ) .

T he  Bl ue t oot h S I G  i s  a  c om pr e he ns i ve  ne t w or k, toda y c om pr i s i ng ar ound 1400
c om pa ni e s .  E r i c s s on,  w hi c h de ve l ope d the  cor e  s hor t - r a nge  r a di o l i nk t e c hnol ogy f or 
Bl ue t oot h,  i s  t he  dr i vi ng f or ce  be hi nd the  s pe c i f i c a t i on. The  c om pa ny joi ne d f or c e s  w i t h
I nt e l , c ont r i but i ng w i t h it s  know l e dge .  T he y br ought  toge t he r  N oki a ,  i n or de r  t o s i gna l  a 
c r e di bl e  f or c e  f r om  the  m obi l e  phone s  i ndus t r y. Com put i ng monol i t hs  I BM  a nd
T os hi ba  cont r i but e d w i t h the i r  s pe c i a l  expe r t i s e ,  r e pr e s e nt i ng a s uppor t  f r om  not e book
P C pr oduc e r s .  I t  is  pr e di c t e d t ha t  “ be f or e  t he  ye a r  2002, the  Bl ue t oot h t e c hnol ogy w i l l 
be  bui l t  i nt o hundr e ds  of  m i l l i ons  of  e l e c t r oni c  de vi c e s . Thi s  ma ke s  i t  by f a r  t he  f a s t e s t 
gr ow i ng te c hnol ogy e ve r . ” ( Bl ue t oot h – W i r e l e s s  c onne c t i ons  m a de  e a s y, 1999,  p.16) . 

1.2 P r ob l e m  D i s c u s s i on 

T r a di t i ona l  r e s e a r c h i n s t r a t e gi c  ma na ge m e nt  ha s  s how n s om e  l i m i t a t i ons  i n expl a i ni ng
how  a  c om pa ny de a l s  w i t h the  em e r ge nc e  of  ne w  hi gh- t e c h pr oduc t s . Thi s  em e r ge nc e 
i nvol ve s  a  pr oc e s s  of  le gi t i m i s i ng t he  ne w  t e c hnol ogy, a da pt i ng i t  t o cus t om e r  ne e ds 
a nd i nt r oduc i ng i t  t o the  m a r ke t .

P or t e r ’ s  f r a m e w or k ( 1980,  1985)  pr ovi de s  us  w i t h a us e f ul  tool  f or  a na l ys i s  of  t he 
e xt e r na l  c ha r a c t e r i s t i c s  of  t he  indus t r y tha t  pr e va i l s ,  at  a  gi ve n poi nt  in t i m e , in tur n
pr ovi di ng an expl a na t i on of  f a i l ur e  or  s uc c e s s  of  a  pr oduc t  or  a ne w  t e c hnol ogy.  L a t e r 
s t udi e s  of  t he  int e r na l  c ha r a c t e r i s t i c s  of  t he  f i r m  ( Ba r ne y,  1986;  D a y, 1994)  gi ve  f ur t he r 
i ns i ght s  t ha n a s s i s t e d i n e xpl a i ni ng cr uc i a l  f a c t or s  of  s uc c e s s  or  f a i l ur e .  H ow e ve r ,  muc h
l i t e r a t ur e  on s t r a t e gi c  m a na ge m e nt  i s  s t i l l  too s t a t i c  t o ana l ys e  a  ca s e  in t oda y’ s  hi gh- 
t e c h indus t r i e s  ( Cha kr a va r t hy, 1997;  Ei s e nha r dt  &  Br ow n,  1998) . 

A  ne w  f l or a  of  li t e r a t ur e  i s  em e r gi ng, w hi c h t r i e s  to e xpl a i n t he  phe nom e na  of  t he 
pr e s e nt  da y ne t wor k  ec onom y  ( A r t hur , 1996;  G e r s i c k,  1991;  S ha pi r o & V a r i a n,  1999; 

                                                  
1 N ot long ago a dopt i on of  w ir el e s s  da ta  ( )  s er vi c es  w as  pr eve nt ed by l ac k of  da t a f r i endl y digit a l pl at f or m s  s uch a s 

C ode D i vis ion M ul ti ple  A c ce s s  ( C D M A ) , G loba l  s ys t em  f or  M obi l e Com m uni ca t ions  G S M , us er - f r i e ndly de vi ce s 
a nd t he  abs e nce  of  s ta nda r ds .

2 P l ea s e  vi ew  A ppe ndi x 1 f or  def i ni ti on
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S c hi l l i ng,  1999;  Cha kr a va r t hy, 1997;  N a l e buf f  & Br a nde nbur ge r , 1996 et c . ) . The s e 
i de a s  do of t e n pr ovi de  a  be t t e r  s e t  of  tool s  f or  ana l ys i s  of  indus t r i e s  w i t h a hi gh pa c e  of 
t e c hnol ogy e vol ut i on a nd int e ns e  c om pe t i t i on. I n or de r  t o expl a i n t he  dyna m i c s  of 
t e c hnol ogy s e l e c t i on i n hi gh- t e c h indus t r i e s  w e  ne e d to tur n to t he or i s i ng on c ha os , 
s t a nda r ds ,  pa r t ne r s hi ps ,  al l i a nc e s  e t c . 

W e  f i nd tha t  the r e  i s  r e a s on f or  e xpl or i ng how  t he s e  ide a s  c oul d be  int e gr a t e d i nt o a n
ove r a l l  f r a m e w or k t ha t  c a n s pe c i f i c a l l y be  a ppl i e d to hi gh- t e c h i ndus t r i e s . 
Cons e que nt l y,  w e  us e  a  c a s e  s t udy of  the  de ve l opm e nt  and br i ngi ng t o m a r ke t  of  t he 
Bl ue t oot h te c hnol ogy, in or de r  t o f i nd pa t t e r ns  f or  m a na gi ng te c hnol ogy s e l e c t i on in
hi gh- t e c h indus t r i e s , w hi c h i n t ur n c oul d be  c onc e pt ua l i s e d i nt o an int e gr a t e d
f r a m e w or k.  W e  w i l l  us e  t he  li t e r a t ur e  m e nt i one d a bove  a nd r e l a t e  thi s  the or i s i ng t o a  s e t 
of  que s t i ons  tha t  m a na ge r s  in hi gh- t e c h i ndus t r i e s  ine vi t a bl y f a c e  i n thi s  ne t w or k
e nvi r onm e nt . 

I n a tur bul e nt  envi r onm e nt ,  how  do c om pa ni e s  na vi ga t e  t ow a r ds  a  c ont r ol l e d s i t ua t i on
i n de ve l opi ng hi gh- t e c h pr oduc t s ?  H ow  doe s  a  c om pa ny es t a bl i s h a s t a nda r d a r ound
t he i r  hi gh- t e c h s ol ut i on?  H ow  do t he y de c i de  w he t he r  to us e  a n ope n-  or  c l os e d
a r c hi t e c t ur e ,  w he t he r  to di f f us e  or  pr ot e c t  the i r  t e c hnol ogy?  H ow  do you choos e  the 
de gr e e  of  ope nne s s ?  Why doe s  a c om pa ny choos e  to enga ge  in a  pa r t ne r s hi p?  H ow  do
you c hoos e  t he  f or m  of  pa r t ne r s hi ps  a nd t he  “r i ght ”  pa r t ne r s  to c oope r a t e  w i t h?  Wha t  is 
t he  r e a s on t ha t  s om e  c om pa ni e s  t oda y choos e  to go a s  f a r  a s  c oope r a t i ng w i t h
c om pe t i ng com pa ni e s ?  H ow  doe s  a  com pa ny de a l  w i t h t he  r e l a t i ve  pos i t i on a nd
i nt e r de pe nde nc e  of  a l l  t he s e  cha l l e nge s ?  T he  r e s e ar c h que s t i on for  t hi s  t he s i s  wi l l  be  to
e x pl or e ,  i n r e l at i on t o t hi s  di s c us s i on, what  we  can le ar n f r om  t he  Bl ue t oot h c as e  on
m anagi ng t he  dy nam i c s  of  te c hnol ogy  s e l e c t i on in hi gh- t e c h i ndus t r i e s . 

1.3 P u r p os e 

E m e r gi ng f r om  t he  c a s e  s t udy of  Bl ue t oot h, w e  w i s h to f i nd pa t t e r ns  indi c a t i ng how  a 
f r a m e w or k f or  m a na gi ng t he  dyna m i c s  of  te c hnol ogy s e l e c t i on i n hi gh- t e c h indus t r i e s 
c oul d be  bui l t .  F ur t he r m or e , w e  w i s h to c ont r i but e  to t he  ove r a l l  unde r s t a ndi ng of  hi gh- 
t e c h ma na ge m e nt , s pe c i f i c a l l y i n t he  I nf oc om  i ndus t r y.
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Chapt e r  2 

M E TH O D O L O G Y 

T hi s  chapt e r  de s c r i be s  t he  m e t hodol ogy  of  our  the s i s .  W e  di s c us s  the  c hoi c e  of  r e s e ar c h
m e t hods  and s e l e c t i on of  cas e . F i nal l y ,  we  di s c us s  the  c hoi c e  of  the  t he or e t i c al 
f r am e wor k  and t he  pr oc e dur e  f or  dat a anal y s i s . 

2.1 R e s e ar c h  D e s i gn 

W e  ha ve  chos e n a r e s e a r c h de s i gn t ha t  i s  s i ngl e - c as e ,  r a t he r  tha n mul t i pl e - c a s e .  Y i n
( 1984)  di s c us s e s  thr e e  c i r c um s t a nc e s  unde r  w hi c h the  s i ngl e - c a s e  s t udy i s  a n
a ppr opr i a t e  de s i gn.  We  f i nd t ha t  Bl ue t oot h r e pr e s e nt s  a  c r i t i c al  c as e  in t e s t i ng our 
c hos e n t he or e t i c a l  f r a m e w or k.  A t  t he  s a m e  t i m e , Bl ue t oot h is  to a  c e r t a i n de gr e e  a 
uni que  c as e ,  a s  it  ha s  be e n r e m a r ka bl y s uc c e s s f ul  in i m pl e m e nt a t i on. M a ny exa m pl e s 
de m ons t r a t e  t he  di f f i c ul t i e s  in the  t e c hnol ogy s e l e c t i on pr oc e s s .  F or  exa m pl e , H D T V 
w a s  a  pr oj e c t  t ha t  w e nt  t hr ough the  f or m a l 3 s t a nda r di s a t i on pr oc e s s .  D e s pi t e  the  f a c t  t ha t 
t he  t e c hnol ogy w a s  a va i l a bl e  10 ye a r s  a go, i t  ha s  s t i l l  not  be e n adopt e d on a  c om m e r c i a l 
s c a l e . S un M i c r os ys t e m s ’  J a va  i s  a  s obe r i ng exa m pl e  of  a  t e c hnol ogy,  w hi c h ha s  be e n
r e l a t i ve l y s uc c e s s f ul  in s t a nda r di s a t i on,  but  w he r e  t he  s pons or  ha s  los t  cont r ol  of  t he 
de ve l opm e nt . 

“ Sun was  e age r  to l i c e ns e  J av a t o as  m any  pr oduc e r s  as  pos s i bl e  and
was  e v e n happy  to of f e r  a l i c e ns e  to it s  fi e r c e s t  c om pe t i t or ,  M i c r os of t . 
B ut  M i c r os of t  c l e v e r l y  r e t ai ne d the  r i ght  t o “ i m pr ov e ”  J av a i n the 
l i c e ns i ng agr e e m e nt .  M i c r os of t  t he n pr oc e e de d to add it s  own
“ i m pr ov e m e nt s ”  that  wor k e d onl y  in t he  W i ndows  e nv i r onm e nt ! ” 

S ha pi r o  &  V a r ia n, 1 9 99 , p .2 48 

T oda y, f e w  c om pa ni e s  de m ons t r a t e  a  s i m i l a r  ki nd of  s t r a t e gi c  r e a s oni ng w i t h t hi s 
di s t i nc t  pot e nt i a l  t o s uc c e e d.  F ur t he r m or e ,  a s  no s c i e nt i f i c  s t udy ha s  be e n done  on thi s 
c a s e ,  t he  s t udy w oul d al s o be  of  r e v e l at or y  c ha r a c t e r .  T he  pr i m a r y pur pos e  of  the  c a s e  i s 
t o de s c r i be  t he  ba l a nc e d hi s t or y a nd de ve l opm e nt  of  Bl ue t oot h f r om  t he  i de a  t o w ha t  i t 
i s  toda y. We  ha ve  pr e pa r e d thi s  ca s e  s t udy w i t h t he  e xpe c t a t i on t ha t  i t  w i l l  be  r i c h in
i nf or m a t i on a nd us e f ul  f or  educ a t i on and r e s e a r c h i n r e l a t e d ar e a s . 

W e  ta ke  pa r t  in a  s e m i na r  on I nf oc om  at  L und U ni ve r s i t y,  S c hool  of  E c onom i c s  and
M a na ge m e nt . W e  s e a r c he d f or  a  c om pa ny i n the  I nf oc om  indus t r y t ha t  w oul d pr ovi de 
us  w i t h an obj e c t  of  s t udy,  s ui t a bl e  f or  unde r s t a ndi ng hi gh- t e c h ma na ge m e nt . We  w e r e 
f a m i l i a r  w i t h t he  de ve l opm e nt  of  t he  Bl ue t oot h t e c hnol ogy,  a nd f ound t ha t  t hi s  w oul d
m a ke  an ide a l  c a s e  s t udy on t he  em e r ge nc e  of  gl oba l  s t a nda r ds  a nd t he  im por t a nc e  of 
ne t w or ks  i n t oda y’ s  hi gh- t e c h i ndus t r i e s . 

                                                  
3 W i ll  be  e la bor at ed in c hapte r  3.4.1
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T he  i ni t i a l  i de a  of  w ha t  is  t he  Bl ue t oot h S pe c i a l  I nt e r e s t  G r oup toda y c a m e  f r om 
E r i c s s on M obi l e  Com m uni c a t i ons  i n Lund.  T he  ke y Bl ue t oot h adm i ni s t r a t i on and the 
E r i c s s on Bl ue t oot h de ve l opm e nt  t e a m  i s  s t i l l  l oc a t e d in Lund,  a  s hor t  di s t a nc e  f r om  t he 
U ni ve r s i t y. T he  pr oxi m i t y ha s  gi ve n us  good a c c e s s  to t he  com pa ny a nd pr i or  s t udi e s  on
t he  m obi l e  c om m uni c a t i ons  i ndus t r y.

2.2 C h oi c e  of  t h e or e t i c al  f r am e w or k 

W e  ha ve  us e d a the or e t i c a l  f r a m e w or k f or  copi ng w i t h ke y i s s ue s  i n m a na gi ng t he 
dyna m i c s  of  t e c hnol ogy s e l e c t i on i n hi gh- t e c h indus t r i e s . I n com pa r i s on t o tr a di t i ona l 
t he or e t i c a l  a ppr oa c he s , t he  t he or i e s  f r om  t he  em e r gi ng s t r a t e gy l i t e r a t ur e  tha t  w e  ha ve 
c hos e n gi ve  us  a pow e r f ul  s e t  of  t ool s  f or  unde r s t a ndi ng a nd com m uni c a t i ng the 
e s s e nc e  of  our  ana l ys i s  of  Bl ue t oot h.  F r om  t hi s  l i t e r a t ur e , w e  chos e  t o f oc us  pa r t i c ul a r l y
on thr e e  a r e a s  of  i nt e r e s t :  m a na gi ng cha os ,  s t a nda r ds  a nd al l i a nc e s .  F i gur e  2.1 s how s 
how  t he s e  ar e a s  i nt e r c onne c t . 

F i gur e  2.1 T he or e t i c al  f r am e wor k 

I n our  a na l ys i s  of  t he  c a s e , w e  s t udi e d e a c h of  t he s e  i ndi vi dua l  ar e a s , t he i r  r e l a t i ve 
pos i t i on a nd int e r de pe nde nc e ,  i n or de r  to i de nt i f y pa t t e r ns  t ha t  w oul d he l p us 
unde r s t a nd t he  ma na ge m e nt  of  te c hnol ogy s e l e c t i on i n hi gh- t e c h indus t r i e s .
S ubs e que nt l y,  t he  f oc us  of  thi s  the s i s  is  on t he  int e gr a t i ng s ha dow e d ar e a ,  a t  t he  c e nt r e 
of  the  m ode l .  T hi s  a r e a  i l l us t r a t e s  t he  une xpl or e d br i dge s  be t w e e n t he  t hr e e  ar e a s  of 
i nt e r e s t , i. e . the i r  r e l a t i ve  pos i t i on and i nt e r de pe nde nc e .

M a na gi ng c ha os  is  r e l e va nt  be c a us e  t he  envi r onm e nt  in w hi c h Bl ue t oot h ha s  e vol ve d is 
dyna m i c  and i n cons t a nt  c ha nge .  The  l i m i t e d or ga ni s a t i on, the  c om pl e xi t y of  t he 
t e c hnol ogy, t he  r a pi dl y gr ow i ng int e r e s t  and t he  cons t a nt l y c ha ngi ng ne t w or k of 
pa r t ne r s  ha ve  gr e a t l y af f e c t e d m a na ge m e nt  of  t he  Bl ue t oot h pr oj e c t .  Cons e que nt l y, it  is 
of  int e r e s t  f or  c om pa ni e s  t o de ve l op a s t r a t e gi c  f r a m e w or k f or  copi ng w i t h thi s  com pl e x
a nd pos s i bl y cha ot i c  e nvi r onm e nt .
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S t a nda r ds  ar e  r e l e va nt  pr i m a r i l y, be c a us e  t he  s e t t i ng of  a  s t a nda r d ha s  be e n a c e nt r a l 
i s s ue  t hr oughout  the  Bl ue t oot h pr oj e c t .  T he  choi c e  of  a n ope n s t a nda r d ha s  to gr e a t 
e xt e nt  a f f e c t e d t he  pot e nt i a l  s uc c e s s  of  the  de ve l opm e nt  a nd ove r a l l  a c c e pt a nc e  of  t he 
t e c hnol ogy. S e c ondl y, hi s t or y s how s  how  i t  c oul d be  a  m a t t e r  of  s ur vi va l ,  i n hi gh- t e c h
i ndus t r i e s , w he t he r  a te c hnol ogy i s  a dopt e d as  a  s t a nda r d or  not . 

A l l i a nc e s  ar e  r e l e va nt  be c a us e  t he  Bl ue t oot h S I G  s how s  how  c om pa ni e s  c oope r a t e 
a l t hough t he  indi vi dua l  c om pa ni e s  s om e t i m e s  com pe t e  i n ot he r  ar e a s .   T he  s t udy m a y
a dd i ns i ght s  int o w hy com pa ni e s  choos e  to c oope r a t e  w i t h c om pe t i t or s  a nd how  to
c hoos e  t he  “ r i ght ”  pa r t ne r s .

T he r e  a r e  obvi ous l y ma ny ot he r  t he or i e s  t ha t  w oul d appl y t o t hi s  ca s e ;  s uc h a s  r e a l 
opt i ons  s t r a t e gy ( W i l l i a m s on,  1999) ,  w ho de s c r i be s  how  a  c om pa ny ca n w or k w i t h a 
por t f ol i o of  em e r gi ng te c hnol ogi e s  a s  opt i ons  on the  f ut ur e ,  vi r t ua l  or ga ni s i ng
( V e nka t r a m a n,  1998) ,  w ho di s c us s e s  a  bus i ne s s  mode l  f or  the  know l e dge  ec onom y
bui l t  on a  s t r ong I T  pl a t f or m , va l ue  innova t i on ( K i m  & M a ubor gne ,  1999, p.43) , w ho
s ugge s t  “V a l ue  innova t i on m a ke s  the  c om pe t i t i on i r r e l e va nt  by of f e r i ng f unda m e nt a l l y
ne w  a nd s upe r i or  buye r  va l ue  in exi s t i ng ma r ke t s  and by ena bl i ng a qua nt um  le a p in
buye r  va l ue  t o cr e a t e  ne w  m a r ke t s . ” .  We  ha ve  r e f e r r e d t o s om e  of  the s e  s t r a t e gi e s ,  but 
de c i de d not  t o el a bor a t e  on t he s e  ide a s  i n de pt h.  W e  f i nd tha t  the  t hr e e  chos e n ar e a s  of 
i nt e r e s t  a r e  the  mos t  cr i t i c a l  t o the  Bl ue t oot h c a s e . 

W i t h the  s uppor t  of  thi s  the or e t i c a l  f r a m e w or k, w e  coul d i l l us t r a t e  how  t he  dyna m i c s  of 
t e c hnol ogy s e l e c t i on i n a  hi gh- t e c h pr oj e c t  ha s  be e n ma na ge d.  I t  ena bl e d us  t o de s c r i be 
how  t he s e  thr e e  a r e a s  of  int e r e s t  ha ve  pl a ye d a c e nt r a l  r ol e  in c r e a t i ng a  ma r ke t  pot e nt i a l 
f or  Bl ue t oot h. F r om  thi s  s t udy,  w e  c oul d dr a w  conc l us i ons  on the  pa t t e r ns  t ha t  i ndi c a t e 
how  a  f r a m e w or k f or  ma na gi ng the  dyna m i c s  of  t e c hnol ogy s e l e c t i on i n hi gh- t e c h
i ndus t r i e s  c oul d be  bui l t .

2.3 D at a C ol l e c t i on 

W e  col l e c t e d da t a  t hr ough i nt e r vi e w s ,  e - m a i l  c om m uni c a t i on, obs e r va t i ons ,  a nd
s e c onda r y s our c e s . T he  pr i m a r y s our c e s  w e r e  s e m i - s t r uc t ur e d i nt e r vi e w s  w i t h
i ndi vi dua l  r e s ponde nt s . We  c onduc t e d i nt e r vi e w s  on s e ve r a l  oc c a s i ons ,  by vi s i t i ng t he 
c hos e n r e s ponde nt s  a t  the i r  w or k pl a c e .  T he  ni ne  pe r s ona l  int e r vi e w s  w e  c onduc t e d
w e r e  ta pe d a nd tr a ns c r i be d.  I nt e r vi e w s  la s t e d on ave r a ge  60 m i nut e s  al t hough a f e w  a s 
l ong as  90 m i nut e s .  D ur i ng the  i nt e r vi e w s , w e  ke pt  a cont i nuous  r e c or d of  i m pr e s s i ons 
a nd r e c or de d inf or m a l  obs e r va t i ons . W e  us e d an i nt e r vi e w  gui de  to c onduc t  t he 
i nt e r vi e w s . W e  r e vi s e d a nd ma de  the  age nda of  di s c us s i on be t t e r  a dj us t e d a nd
s ophi s t i c a t e d a s  w e  int e r vi e w e d mor e  pe opl e  and obt a i ne d a  be t t e r  unde r s t a ndi ng of  t he 
a r e a . 

T he  r e s ponde nt s  w e r e  c hos e n by t he i r  im por t a nc e  t o the  c a s e .  H ow e ve r , s om e  ke y
pe r s ons  of  t he  pr oj e c t  ha ve  not  be e n int e r vi e w e d due  to li m i t e d t i m e  a nd ac c e s s i bi l i t y. 
D ur i ng t he  f i r s t  int e r vi e w ,  w e  ga t he r e d s om e  i nf or m a t i on on t he  i ndi vi dua l s  w ho
i ni t i a t e d the  pr oj e c t  as  w e l l  a s  t hos e  w ho ha d a  le a di ng r ol e  l a t e r  on i n t he  pr oj e c t . We 
a l s o s e a r c he d f or  pe opl e  w ho coul d ha ve  a n e xt e r na l  vi e w  on t he  pr oj e c t  w i t hi n
E r i c s s on. S om e one  w ho w oul d a l s o ha ve  a  s t r a t e gi c  ove r vi e w  of  t he  pr oj e c t , but  doe s 
not  t a ke  pa r t  i n the  da i l y ac t i vi t i e s . F i na l l y, w e  f ound i t  i m por t a nt  to int e r vi e w  s om e 
pe opl e  r e pr e s e nt i ng the  ot he r  c om pa ni e s  i n t he  S I G .  A s  t he  t he s i s  pr ogr e s s e d,  w e 
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de ve l ope d an unde r s t a ndi ng of  t he  pe opl e  tha t  gr e a t l y a f f e c t e d the  out c om e  of  t he 
pr oj e c t . 

Be f or e  c onduc t i ng a ny of  the  int e r vi e w s , w e  s t udi e d c om pr e he ns i ve  s e c onda r y s our c e s 
( books ,  ar t i c l e s ,  w or ki ng pa pe r s  a nd I nt e r ne t  hom e pa ge s )  t o ga i n a ba c kgr ound of  t he 
i ndus t r y a nd the  the or i s i ng on s t r a t e gi c  ma na ge m e nt  f oc us i ng on dyna m i c  m a r ke t s  and
hi gh- t e c h pr oj e c t s . 

T he  i nt e r vi e w s  w i t h the  S pe c i a l  I nt e r e s t  G r oup m e m be r s  w e r e  c onduc t e d by e- m a i l .  W e 
m e t  w i t h s om e  pr obl e m  ge t t i ng t he  me m be r s  t o a ns w e r  our  que s t i onna i r e .  S om e 
c om pa ni e s  s i m pl y ignor e d our  E- m a i l .  We  c onc l ude d t ha t  t hi s  w a s  e i t he r  be c a us e  t he y
di d not  ha ve  ti m e  or  be c a us e  the  t he s i s  w a s  ini t i a t e d i n c oope r a t i on w i t h E r i c s s on. F or 
i ns t a nc e , N oki a  c om pl e t e l y tur ne d dow n our  que s t i onna i r e . The r e f or e ,  i n r e ga r ds  to
N oki a , w e  ha ve  ha d t o r e l y on s e c onda r y s our c e s . 

2.4 D at a an al ys i s 

K j e l l é n and S öde r m a n ( 1980)  di s c us s  how  a  c a s e  s t udy ca n be  pr e s e nt e d w i t h thr e e 
c ha r a c t e r i s t i c s , the  a c t or ,  t he  hi s t or y a nd the  r e a l i t y tr a ns f e r .  T he  ac t or s  i n our  c as e  ca n
be  an i ndi vi dua l ,  a  gr oup of  indi vi dua l s  or  the  e nt i r e  Bl ue t oot h or ga ni s a t i on t ha t  e a c h
ha s  i t s  ow n a m bi t i ons ,  w i s he s , c om pe t e nc e  a nd pow e r  t o a c t  a nd inf l ue nc e  ea c h ot he r 
ove r  ti m e .  Cons e que nt l y,  it  m us t  be  t a ke n i nt o c ons i de r a t i on tha t  t he  r e s ponde nt s  in our 
c a s e  com pa ny ha ve  t he i r  ow n pur pos e  of  w ha t  to a c hi e ve  w i t h t he  i nt e r vi e w  a nd t he 
m a t e r i a l  i s  t hus  bi a s e d i n a w a y t ha t  w e  ca nnot  e a s i l y a s s e s s . Thr oughout  t he  i nt e r vi e w s , 
w e  not i c e d t ha t  t he  r e s ponde nt s  w e r e  ke e n on ha vi ng t he i r  na m e  me nt i one d in r e l a t i on
t o im por t a nt  eve nt s  of  t he  pr oj e c t . Cons e que nt l y,  w e  as ke d t he  r e s ponde nt s  to t e l l  us 
a bout  t he i r  i nt e r pr e t a t i ons  of  di f f e r e nt  cr i t i c a l  e ve nt s  i n or de r  t o ge t  as  m a ny ve r s i ons  of 
t he  s a m e  s t or y. 

T he  hi s t or y  coul d i nvol ve  an e ve nt ,  an e pi s ode  or  a s e que nc e  of  eve nt s  i n the  hi s t or y of 
Bl ue t oot h and t he  m e m be r  com pa ni e s  of  t he  S I G .  I t  i s  im pos s i bl e  t o unde r s t a nd a n
or ga ni s a t i on if  one  doe s  not  al s o ha ve  an unde r s t a ndi ng of  i t s  hi s t or y, i .e . the  e ve nt s  a nd
pr oc e s s e s  up to i t s  pr e s e nt  s t a t e .  H i s t or i c a l  f a c t or s  c oul d a f f e c t  t he  w a y the  r e s ponde nt s 
i n our  i nt e r vi e w s  a c t  and dr a w  c onc l us i ons .  The y mi ght  pr e s e nt  inf or m a t i on tha t  coul d
onl y be  int e r pr e t e d cor r e c t l y by s om e one  w i t h the  s a m e  hi s t or i c a l  f r a m e  of  r e f e r e nc e  as 
t he m  ( K j e l l é n a nd S öde r m a n,  1980) .  W e  ha ve  a t t e m pt e d to ge t  a  pi c t ur e  of  the  hi s t or y
a nd e vol ut i on of  the  Bl ue t oot h or ga ni s a t i on.  H ow e ve r ,  i t  w oul d be  a n i m m e ns e  ta s k f or 
us  to s t udy t he  hi s t or y of  the  i ndi vi dua l  m e m be r  com pa ni e s  i n de pt h.  Cons e que nt l y,  i t 
w oul d be  i m pos s i bl e  f or  us  to unde r s t a nd how  t he  com pa ni e s ’  hi s t or i c a l  ba c kgr ound
ha s  a f f e c t e d the  out c om e  of  t he  pr oj e c t .

F i na l l y,  t he  pr oc e dur e  of  t r ans f e r r i ng r e al i t y  f r om  t he  Bl ue t oot h ca s e  to our  ac a de m i c 
t he s i s  i nvol ve s  s e ve r a l  s t e ps  of  i nt e r pr e t a t i ons  and w or di ngs , w hi c h c oul d modi f y the 
or i gi na l  i nt e nt  a nd w or di ngs  f r om  our  r e s ponde nt s . I t  i s  a l s o i m por t a nt  t o not e  tha t 
E r i c s s on w a s  at  t he  ti m e  of  w r i t i ng t hi s  the s i s ,  in a  m a r ke t i ng pha s e  of  the  Bl ue t oot h
t e c hnol ogy. Cons e que nt l y,  w e  ar e  a w a r e  tha t  s om e  of  t he  inf or m a t i on f r om  our 
i nt e r vi e w s  m i ght  ha ve  be e n col our e d by int e nt i ona l  or  uni nt e nt i ona l  ma r ke t i ng e f f or t s .

A t  the  a na l yt i c  s t a ge ,  m uc h de pe nds  on an i nve s t i ga t or ’ s  ow n s t yl e  of  r i gor ous  t hi nki ng,
a l ong w i t h t he  s uf f i c i e nt  pr e s e nt a t i on of  e vi de nc e  and c a r e f ul  cons i de r a t i on of 
a l t e r na t i ve  i nt e r pr e t a t i ons  ( Y i n 1984) .  T he  ana l ys i s  w a s  c a r r i e d out  i n a  r e pe a t e d
pr oc e s s  w he r e  w e  gr a dua l l y ha ve  adde d m or e ,  as  our  unde r s t a ndi ng f or  t he  r e s e a r c h
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a r e a  inc r e a s e d.  F i r s t ,  w e  c ol l e c t e d a  w i de  a m ount  of  inf or m a t i on.  T he n, w e  us e d a
c om pa r i s on of  t he  f i ndi ngs  in t he  the or y and i n our  c a s e  s t udy,  i n or de r  to i de nt i f y
pa t t e r ns  i ndi c a t i ng how  a  f r a m e w or k f or  m a na gi ng the  dyna m i c s  of  te c hnol ogy
s e l e c t i on coul d be  m a na ge d.  E m e r gi ng f r om  t he s e  pa t t e r ns , w e  dr e w  c onc l us i ons  on
how  a  f r a m e w or k f or  ma na gi ng the  dyna m i c s  of  t e c hnol ogy s e l e c t i on i n hi gh- t e c h
i ndus t r i e s  c oul d be  bui l t .
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Chapt e r  3 

T H EO R E TI C A L  F R A M EW O R K 

A  N e w  L o gi c  f or  t he  Ne t w o r k  E c o n om y 

I n thi s  chapt e r , we  pr e s e nt  t he  the or y  that  we  us e  in t he  anal y s i s  of  our  c as e .  W e  be gi n
wi t h a t he or e t i c al  bac k gr ound t o pos i t i on t he  li t e r at ur e  t hat  we  us e . T he n,  we  pr e s e nt 
t he  c hos e n ar e as  of  int e r e s t  in the  t he or y ,  m anagi ng chaos , s t andar ds  and al l i anc e s . 

S t r a t e gi c  ma na ge m e nt  ha s  it s  or i gi n i n tr a di t i ona l  ec onom i c  t he or y.  Cons e que nt l y, w e 
w i l l  s t a r t  of f  in e c onom i c  the or y and t he  di f f e r e nt  vi e w s  of  com pe t i t i on.  E m e r gi ng f r om 
t he  c r i t i que  of  t r a di t i ona l  s c hool s  w i t h or i gi ns  in I ndus t r i a l  O r ga ni s a t i on a nd
Cha m be r l i ni a n c om pe t i t i on ( P or t e r ,  1980, 1985;  Ba r ne y, 1986) ,  w e  w i l l  cont i nue  t o
di s c us s  ec onom i c  the or i e s  t ha t  t a ke  dyna m i c s  a nd tur bul e nc e  i nt o cons i de r a t i on
( S c hum pe t e r ,  1944, A r t hur , 1994) .

W i t hi n t he  e m e r gi ng li t e r a t ur e  on s t r a t e gi c  ma na ge m e nt ,  w e  w i l l  f oc us  on thr e e  a r e a s 
t ha t  pl a y a c e nt r a l  r ol e  in m a na gi ng the  dyna m i c s  of  te c hnol ogy s e l e c t i on i n hi gh- t e c h
i ndus t r i e s . T he s e  a r e a s  c onc e r n how  c om pa ni e s  cope  w i t h an e nvi r onm e nt  of  c ha os  and
t ur bul e nc e , how  one  bui l ds  and m a na ge s  a s t a nda r d f r om  t hi s  e nvi r onm e nt ,  the  de gr e e 
of  ope nne s s  a nd how  w or ki ng w i t h a  num be r  of  pa r t ne r s hi ps  in a ne t w or k e xt e nd a nd
s t r e ngt he n t he  va l ue  of  t hi s  pr oc e s s . 

3.1 Tr ad i t i on al  S t r at e gi c  M an age m e n t  Th e or y

3.1.1 I N D U S T RI AL  O RG AN I S AT I O N  CO M P ET I T I O N 

” T he  e ar l y  m i c r o- e c onom i s t s  copi e d the  m at he m at i c s  of  m i d- ni ne t e e nt h
c e nt ur y  phy s i c s  e quat i on by  e quat i on.  [ ’ A t om s ’ ]  be c am e  t he  indi v i dual , 
’ f or c e ’  be c am e  the  e c onom i s t s ’  not i on of  ’ m ar gi nal  ut i l i t y ’  ( or  de m and) , 
’ k i ne t i c  ene r gy ’  be c am e  tot al  e x pe ndi t ur e . Al l  of  thi s  was  s y nt he s i z e d
i nt o a c ohe r e nt  t he or y  by  A l f r e d M ar s hal l  – known as  the  t he or y  of 
i ndus t r i al  or gani z at i on. ” 

E r i c D . Be in h oc ke r  i n P a s ca le , 1 99 9, p.84 

A l f r e d M a r s ha l l  ( 1950)  r e pr e s e nt s  the  t r a di t i ona l  w or l d of  e c onom i c s  w i t h or i gi ns  in the 
e nd of  t he  19t h ce nt ur y. “M a r s ha l l ’ s  w or l d of  t he  1880s  and 1890s  w a s  one  of  bul k
pr oduc t i on:  of  me t a l  or e s , ani l i ne  dye s , pi g i r on, coa l ,  l um be r , he a vy c he m i c a l s ,
s oybe a ns , cof f e e  – c om m odi t i e s  he a vy on r e s our c e s , li ght  on know - how .” ( A r t hur , 1996, 
p.101)  T he  w or l d of  M a r s ha l l  w a s  c ha r a c t e r i s e d by e qui l i br i um s ,  w hi c h ma de  it  or de r l y
a nd pr e di c t a bl e . Thi s  in tur n, m a de  i t  am e na bl e  t o s c i e nt i f i c  a na l ys i s , s t a bl e ,  s a f e  and
c ont i nuous . ( A r t hur ,  1996) 
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I n tr a di t i ona l  s t r a t e gi c  ma na ge m e nt ,  pr i m a r i l y r e pr e s e nt e d by I ndus t r i a l  O r ga ni s a t i on
a nd M i c ha e l  P or t e r ,  the  m a r ke t  s t r uc t ur e  is  as s um e d s t a bl e  a nd cons i s t e nt . ”F i r m s  w i l l 
e a c h ha ve  uni que  s t r e ngt hs  and w e a kne s s e s  i n de a l i ng w i t h indus t r y s t r uc t ur e ,  a nd
i ndus t r y s t r uc t ur e  c a n a nd doe s  s hi f t  gr a dua l l y ove r  ti m e .  Y e t  unde r s t a ndi ng indus t r y
s t r uc t ur e  mus t  be  t he  s t a r t i ng poi nt  f or  s t r a t e gi c  ana l ys i s . ” ( P or t e r , 1980,  pp. 6- 7) 
Cons e que nt l y,  a  c om pa ny’ s  c om pe t i t or s , cus t om e r s ,  s uppl i e r s  e t c . ar e  a s s um e d to be 
gi ve n, i ndi vi dua l  a c t or s  on t he  ma r ke t .  I n m or e  r e c e nt  s t r a t e gy l i t e r a t ur e  an a ddi t i ona l 
a c t or , c om pl e m e nt or s ,  i s  r e c ogni s e d. Com pl e m e nt or s  c a n be  de f i ne d as  ”. .. t hos e  pe opl e 
a nd c om pa ni e s  t ha t  s uppl y c om pl e m e nt a r y goods  and s e r vi c e s .” ( N a l e buf f  &
Br a nde nbur ge r , 1996,  p.26) . 

P or t e r ’ s  t r a di t i ona l  v al ue  c hai n ( 1985)  at t e m pt s  to expl a i n t he  va l ue  c r e a t i on w i t hi n
f i r m s . H ow e ve r ,  m any ha ve  que s t i oned thi s  c onc e pt  f or  t a ki ng a too nar r ow  pe r s pe c t i ve .
H i s  or i gi na l  ide a  w a s  expa nde d t o inc or por a t e  a ne t w or k of  va l ue  cha i ns  ( G r a nt ,  1995) .
“ E a c h f i r m  m us t  be  unde r s t ood i n t he  cont e xt  of  t he  ove r a l l  c ha i n of  va l ue - c r e a t i ng
a c t i vi t i e s  of  w hi c h it  i s  onl y a  pa r t .” ( S ha nk & G ovi nda r a j a n,  1993,  p. 48)  T he  ne w 
c om pe t i t i ve  s i t ua t i on and t he  i nc r e a s i ng com pl e xi t y of  ne t w or ks , r e qui r e s  a  ne w 
bus i ne s s  l ogi c  in w hi c h t he  a bi l i t y t o ha ndl e  r e l a t i ons  ha s  be c om e  a  c r i t i c a l  f a c t or . 
( D uys t e r s ,  D e  M a n &  Wi l de m a n,  1999) 

3.1.2 CH AM BERL I N I AN  CO M P ET I T I O N 

Cha m be r l i ni a n e c onom i c s  f oc us e s  on t he  uni que  r e s our c e s  of  t he  f i r m .  Ba r ne y ( 1986) 
di s c us s e s  how  f i r m s  in a n i ndus t r y ha ve  uni que  a nd ove r l a ppi ng r e s our c e s  and
c a pa bi l i t i e s .  “ Com pe t i t i on [ …]  ha s  m a ny of  t he  c ha r a c t e r i s t i c s  of  pe r f e c t  c om pe t i t i on
[ …]  a s  w e l l  a s  ma ny of  t he  cha r a c t e r i s t i c s  of  a m onopol y. Cha m be r l i n c a l l e d t hi s  t ype 
of  com pe t i t i on m onopol i s t i c  com pe t i t i on. ” ( Ba r ne y, 1986,  p.793)  Ba r ne y ( 1986)  f ur t he r 
a r gue s  t ha t  uni que  r e s our c e s  and c a pa bi l i t i e s  ma y a l l ow  com pa ni e s  t o e xpl oi t  the 
or t hodoxy of  an i nc um be nt ’ s  s t r a t e gy by a l t e r i ng the  indus t r y s t r uc t ur e  a nd
c ons e que nt l y bui l d a  c om pe t i t i ve  a dva nt a ge .  H a m e l  &  P r a ha l a d ( 1990)  s t a t e  t ha t  t he 
l ong r un c om pe t i t i ve ne s s  of  t he  f i r m  de r i ve s  f r om  t he  a bi l i t y t o bui l d c or e 
c om pe t e nc i e s ,  t ha t  ge ne r a t e  ne w ,  una nt i c i pa t e d pr oduc t  oppor t uni t i e s , f a s t e r  and m or e 
e c onom i c a l l y tha n c om pe t i t or s . T he y f ur t he r  s ugge s t  a  vi e w  of  t he  c or por a t i on a s  a 
por t f ol i o of  com pe t e nc i e s . ”I f  a  c om pa ny is  w i nni ng t he  r a ce  to bui l d cor e  com pe t e nc i e s 
( a s  oppos e d t o bui l di ng l e a de r s hi p i n a  f e w  te c hnol ogi e s ) ,  i t  w i l l  a l m os t  c e r t a i nl y
out pa c e  r i va l s  in a  ne w  bus i ne s s  de ve l opm e nt . ”( H a m e l  &  P r a ha l a d,  1990, p.87) 

3.1.3 S CHU M P ET ERI AN  CO M P ET I T I O N 

S c hum pe t e r  ( 1950)  on t he  ot he r  ha nd c ha r a c t e r i s e d t he  e c onom y a s  ins t a bl e  a nd
unpr e di c t a bl e . H e  a r gue d tha t  t he  dr i vi ng f or c e s  in t he  indus t r y ar e  m a de  up of 
r e vol ut i ona r y c ha nge s  in te c hnol ogy a nd m a r ke t s . 

” Capi t al i s m ,  the n, i s  by  nat ur e  a for m  or  m e t hod of  e c onom i c  change 
and not  onl y  ne v e r  i s  but  ne v e r  can be  s t at i onar y . T he  f undam e nt al 
i m pul s e  that  s e t s  and ke e ps  t he  capi t al i s t  e ngi ne  i n m ot i on c om e s  f r om 
t he  ne w cons um e r s ’  goods ,  t he  ne w m e t hods  of  pr oduc t i on or 
t r ans por t at i on,  t he  ne w m ar k e t s ,  t he  ne w for m s  of  i ndus t r i al 
or gani z at i on that  c api t al i s t  ent e r pr i s e  c r e at e s .  T hi s  pr oc e s s  of  Cr e at i v e 
D e s t r uc t i on i s  the  e s s e nt i al  fac t  about  c api t al i s m . ” 

J os ep h A . S c h um pe te r , 19 5 0, p p.8 2- 83 
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H e  ar gue s  tha t  f i r m s  c a n onl y i m pe r f e c t l y a nt i c i pa t e  thi s  ki nd of  m a r ke t  condi t i ons . 
Ba r ne y ( 1986)  s ugge s t s  t ha t  t he  conne c t i on t o Cha m be r l i ni a n e c onom i c s  li e s  in t he  f a c t 
t ha t  s om e  f i r m s  w i l l  ha ve  t he  uni que  s ki l l s  r e qui r e d to be  t he  s our c e  of  the s e  dr a m a t i c 
c ha nge s  in t he  indus t r y,  w he r e a s  ot he r  f i r m s  c oul d ha ve  the  uni que  a bi l i t y to r a pi dl y
a da pt  t o w ha t e ve r  c ha nge s  t ha t  oc c ur . 

3.1.4 CO N T I N G EN CY  T H EO RY 

T r a di t i ona l  e c onom i c  t he or y i s  bui l t  upon t he  as s um pt i on of  di m i ni s hi ng r e t ur ns  and
t e l l s  us  t ha t  e c onom i c  a c t i ons  ge ne r a t e  ne ga t i ve  f e e dba c ks  t ha t  l e a d t o a  pr e di c t a bl e 
e qui l i br i um  of  pr i c e s  and m a r ke t  s ha r e s . The  ne ga t i ve  f e e dba c ks  t e nd t o s t a bi l i s e  the 
e c onom y,  s i nc e  any m a j or  cha nge s  w i l l  be  ne ut r a l i s e d by the  r e a c t i ons  tha t  the y
ge ne r a t e  ( A r t hur ,  1996) .   M uc h of  the  c l a s s i c a l  m a na ge m e nt  t he or y i s  ba s e d on t hi s 
a s s um pt i on a nd doe s  not  c ons i de r  t he  dyna m i c s  in the  ec onom y.  Cons e que nt l y,  i t  w a s  a 
va l ua bl e  c ont r i but i on w he n the  c ont i nge nc y a ppr oa c h ha d it s  i m pa c t  on r e s e a r c h i n
or ga ni s a t i on the or y.  I t  s ugge s t s  t ha t  t he r e  is  no be s t  w a y t o or ga ni s e ;  i ns t e a d,  i t  de pe nds 
on the  c ha r a c t e r i s t i c s  of  t he  s i t ua t i on. The  c ont i nge nc y a ppr oa c h f ur t he r  i ndi c a t e s  t ha t 
m e c ha ni s t i c  s ys t e m s  of  m a na ge m e nt  ar e  m os t  e f f e c t i ve  in s t a bl e  s i t ua t i ons  a nd or ga ni c 
s ys t e m s  of  m a na ge m e nt  in cha ngi ng envi r onm e nt s  ( M a l m  & E ne r ot h,  1996) . 

E c onom i c  t he or y pr ovi de s  us  w i t h ve r y va l i d,  w e l l - t e s t e d t he or i e s  f or  s t udyi ng i ndus t r y
c om pe t i t i on.  H ow e ve r , in ce r t a i n i ndus t r i e s  in t oda y’ s  e c onom y,  t he s e  do not 
s uf f i c i e nt l y expl a i n t he  pa t t e r ns  of  ma r ke t  dyna m i c s .  Cons e que nt l y,  w e  w i l l  c ont i nue 
w i t h a di s c us s i on of  t he  mor e  r e c e nt  w r i t i ngs  in s t r a t e gi c  m a na ge m e nt  li t e r a t ur e .

3.2 A n e w  l ogi c  f or  t h e  N e t w or k  Ec on om y

“ T he  indus t r i al  e c onom y  was  popul at e d wi t h ol i gopol i e s :  indus t r i e s  i n
whi c h a fe w l ar ge  f i r m s  dom i nat e d the i r  m ar k e t s .  [ … ]  I n cont r as t ,  t he 
i nf or m at i on e c onom y  is  popul at e d by  t e m por ar y  m onopol i e s . [ … ] T he r e 
i s  a ce nt r al  di f f e r e nc e  be t we e n the  ol d and ne w e c onom i e s :  t he  ol d
i ndus t r i al  e c onom y  i s  dr i v e n by  the  “ e c onom i e s  of  s c a l e ” ;  t he  ne w
i nf or m at i on e c onom y  is  dr i v e n by  t he  e c onom i e s  of  ne t w or ks . ” 

Car l S h a pi r o  &  H a l R. V a r ia n, 1 9 99 , p .1 73 

“ A  fundam e nt al  s hi f t  i n t he  e c onom i c s  of  inf or m at i on is  unde r  way  – a
s hi f t  t hat  i s  l e s s  about  any  s pe c i f i c  ne w t e c hnol ogy  than about  t he  fac t 
t hat  a ne w be hav i or  is  r e ac hi ng cr i t i c al  m as s .  M i l l i ons  of  pe opl e  at 
hom e  and at  wor k  ar e  c om m uni c at i ng e l e c t r oni c al l y  us i ng uni v e r s al ,
ope n s t andar ds .  T hi s  e x pl os i on i n conne c t i v i t y  i s  t he  l at e s t  – and,  for 
bus i ne s s  s t r at e gi s t s , the  m os t  i m por t ant  – wav e  i n the  i nf or m at i on
r e v ol ut i on.” 

E va ns , P hi li p  B. &   W u r s t ne r , T h om as  S ., 19 9 7, p .71 

T oda y, c om pe t i t i on i n H i gh- t e c h indus t r i e s  of t e n be gi ns  long be f or e  the r e  i s  an exi s t i ng
m a r ke t .  Cons e que nt l y, it  be c om e s  i nc r e a s i ngl y im por t a nt  to unde r s t a nd the  m a r ke t 
f or c e s  t ha t  de t e r m i ne  the  f ut ur e  s uc c e s s  of  a pr oduc t  or  t e c hnol ogy. 

3.2.1 P U N CT U AT ED  EQ U I L I BRI U M 

I n ma ny pa r t s  of  the  e c onom y,  s t a bi l i s i ng f or c e s  appe a r  not  t o ope r a t e . A r t hur  ( 1996) 
e m pha s i s e s  t he  im por t a nc e  of  the  pos i t i ve  f e e dba c ks  t ha t  m a gni f i e s  t he  e f f e c t  of  s m a l l 
e c onom i c  s hi f t s . The  e c onom i c  m ode l s  tha t  de s c r i be  the s e  e f f e c t s  di f f e r  va s t l y f r om  t he 
or t hodox one s . The  di m i ni s hi ng r e t ur ns  cr e a t e  a s i ngl e  e qui l i br i um  poi nt  in t he 
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e c onom y,  but  pos i t i ve  f e e dba c ks  and c ons e que nt l y,  i nc r e a s i ng r e t ur ns , gi ve  r i s e  to
m a ny pos s i bl e  e qui l i br i um  poi nt s . G e r s i c k ( 1991)  expl a i ns  how  m a ny s ys t e m s  ha ve  the 
a bi l i t y to r e a c h s t e a dy s t a t e s .  H e  i l l us t r a t e s  how  the  punc t ua t e d e qui l i br i um  m ode l  c a n
e xpl a i n thi s  phe nom e non.  Thr e e  m a i n c om pone nt s  pl a y a  c e nt r a l  r ol e  i n expl a i ni ng t he 
punc t ua t e d e qui l i br i um  pa r a di gm ,  de e p s t r uc t ur e ,  e qui l i br i um  pe r i ods ,  a nd
r e v ol ut i onar y  pe r i ods . 

D e e p s t r uc t ur e 

G e r s i c k  ( 1991)  s ugge s t s  tha t  di f f e r e nt  s ys t e m s  f a c e  di f f e r e nt  choi c e s  r e ga r di ng how 
t he y or ga ni s e  t he m s e l ve s .  S he  de s c r i be s  de e p s t r uc t ur e  a s  a ne t w or k of  e s s e nt i a l  c hoi c e s 
a  s ys t e m  m a ke s  ac c or di ng to t he  ma ke - up of  i t s  or ga ni s a t i on. 

“ D e e p s t r uc t ur e  i s  t he  s e t  of  f undam e nt al  “ c hoi c e s  a s y s t e m  has  m ade  of 
( 1)  t he  bas i c  par t s  int o whi c h i t s  uni t s  wi l l  be  or gani z e d and ( 2)  t he 
bas i c  ac t i v i t y  pat t e r ns  t hat  wi l l  m ai nt ai n i t s  e x i s t e nc e .” 

Con ni e J .G . G er s i ck , 1 99 1 , p.14 

T he  e a r l y s t e ps  i n t he  de c i s i on tr e e  of  a  s ys t e m  ar e  the  m os t  c r i t i c a l . T he  a c t i vi t y
pa t t e r ns  of  a  s ys t e m ’ s  de e p s t r uc t ur e  r e i nf or c e  t he  s ys t e m  a s  a  w hol e ,  t hr ough m ut ua l 
f e e dba c k l oops .  G e r s i c k ( 1991)  f ur t he r  ar gue s  tha t  de e p s t r uc t ur e  i s  t he  hi ghl y dur a bl e 
or de r  t ha t  pe r s i s t s  and l i m i t s  c ha nge  dur i ng e qui l i br i um  pe r i ods  and di s a s s e m bl e s , 
r e c onf i gur e s  and enf or c e s  t he  r e vol ut i ona r y pe r i ods .

E qui l i br i um  pe r i ods 

G e r s i c k ( 1991)  expl a i ns  t ha t  dur i ng e qui l i br i um  pe r i ods ,  a  s ys t e m  m a i nt a i ns  t he  choi c e s 
of  the  de e p s t r uc t ur e .  T he  s ys t e m  ma ke s  a dj us t m e nt s  t ha t  pr e s e r ve  t he  or de r  s o i t  ca n
m ove  al ong pa t hs  in a s t a bl e  w a y.

“ W i t hi n equi l i br i um  pe r i ods , the  s y s t e m ’ s  bas i c  or gani s at i on and
ac t i v i t y  pat t e r ns  s t ay  t he  s am e ;  t he  equi l i br i um  pe r i od that  cons i s t s  of 
m ai nt ai ni ng and c ar r y i ng out  the s e  c hoi c e s . ” 

Con ni e J .G . G er s i ck , 1 99 1 , p.16 

M a c I nt os h & M a c L e a n ( 1999)  expl a i n how  a s ys t e m  c a n be  i n equi l i br i um  w i t h it s 
e nvi r onm e nt  s i nc e  a  s ys t e m  ada pt s  to it s  cont e xt .  M a l m  &  E ne r ot h ( 1996)  de s c r i be 
di f f e r e nt  le ve l s  of  ada pt a t i on t ha t  or ga ni s a t i ons  m a y f i nd i n r e l a t i on t o t he i r  cont e xt . A n
or ga ni s a t i on tha t  ha s  ada pt e d t o t he  envi r onm e nt  is  i n a  s t a bl e  pe r i od i n w hi c h the 
e vol ut i on of  the  s ys t e m  i s  pos s i bl e  t o pr e di c t  t o a  c e r t a i n e xt e nt . 

R e v ol ut i onar y  pe r i ods 

G e r s i c k ( 1991)  com pa r e s  t he  t w o di f f e r e nt  t ype  of  pe r i ods  s ugge s t i ng t ha t  t he 
e qui l i br i um  pe r i ods  le a ve  t he  ga m e ’ s  de e p s t r uc t ur e  i nt a c t  a nd the  r e vol ut i ona r y pe r i ods 
di s m a nt l e s  i t .

“ … t he  de e p s t r uc t ur e  m us t  f i r s t  be  di s m ant l e d,  l e av i ng t he  s y s t e m 
t e m por ar i l y  di s or gani z e d,  i n or de r  f or  any  f undam e nt al  c hange s  to be 
ac c om pl i s he d.  Ne x t ,  a s ubs e t  of  the  s y s t e m ’ s  ol d pi e c e s ,  al ong wi t h s om e 
ne w pi e c e s , c an be  put  bac k  t oge t he r  int o a ne w c onf i gur at i on, whi c h
ope r at e s  ac c or di ng t o a ne w s e t  of  r ul e s . ” 

Con ni e J .G . G er s i ck , 1 99 1 , p.19 
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I n an a r t i c l e  on di s s i pa t i ve  s t r uc t ur e s , M a l m  & E ne r ot h ( 1996)  de s c r i be  how  t he 
f l uc t ua t i ons  in a  s ys t e m  com e  ne a r  a  thr e s hol d a nd how  t he  s ys t e m  goe s  i nt o a  pe r i od of 
i ns t a bi l i t y or  cha os , of t e n r e f e r r e d to a s  a  bi f ur c at i on poi nt .  A t  thi s  poi nt , the  s ys t e m  i s 
ve r y s e ns i t i ve  to f l uc t ua t i ons .  S m a l l  a nd r a ndom  eve nt s  coul d s ha pe  the  f ut ur e  pa t h t ha t 
t he  s ys t e m  t a ke s .  A r t hur  ( 1994)  ca l l s  t he  s a m e  phe nom e non pat h de pe nde nc y ,
s ugge s t i ng t ha t  s m a l l  eve nt s  in a de ve l opm e nt  pr oc e s s  m a y ha ve  gr e a t  i m pa c t  on t he 
out c om e .  M a c I nt os h &  M a c L e a n ( 1999)  a r gue  t ha t  w he n a n or ga ni s a t i on’ s  equi l i br i um 
poi nt  i s  de s t r oye d,  a ti m e  of  c ha os  e ns ue s .  The y f ur t he r  s ugge s t  tha t  or ga ni s a t i ons  c a n
m a i nt a i n s om e  c ont r ol  ove r  s e l f - or ga ni s i ng pr oc e s s e s  by ma na gi ng the  s ys t e m  a t  t he 
l e ve l  of  de e p s t r uc t ur e . 

3.2.2 D I S S I P AT I VE S T RU CT U RES 

M a l m  & E ne r ot h ( 1996)  di s c us s  t he  evol ut i on of  a  di s s i pa t i ve  s ys t e m .  T hi s  i m pl i e s  the 
c ons t r uc t i on of  a  s e t  of  s t a bl e  pe r i ods  i nt e r r upt e d by bi f ur c a t i on poi nt s . A c c or di ng to
t he  di s c us s i on in t he  pr e vi ous  s e c t i on,  di s s i pa t i ve  s t r uc t ur e s  s how  how  t he  s ys t e m  i s 
ve r y s e ns i t i ve  to f l uc t ua t i ons  a nd c a n ta ke  a num be r  of  pa t hs  f or  t he  f ut ur e .  T he s e 
bi f ur c a t i on poi nt s  c om e  t o a cl os i ng poi nt ,  af t e r  w hi c h the  s ys t e m  e xpe r i e nc e s  a  pe r i od
of  s t a bi l i t y. ( M a l m  &  E ne r ot h,  1996; ;  M a c I nt os h &  M a c L e a n, 1999) 

F i gur e  2.2 D i s s i pat i v e  Se l f or gani s at i on ( M al m  & Ene r ot h,  1996,  p. 8) 

3.2.3 CH AO S  TH EO RY 

” U nl i k e  t he  e ar l i e r  adv anc e s  i n har d s c i e nc e ,  com pl e x i t y  de al s  wi t h a
wor l d t hat  i s  f ar  f r om  e qui l i br i um , and i s  c r e at i v e  and ev ol v i ng in way s 
t hat  we  cannot  hope  to pr e di c t .  I t  poi nt s  t o f undam e nt al  l i m i t s  t o our 
abi l i t y  to unde r s t and,  c ont r ol ,  and m anage  t he  wor l d,  and t he  ne e d f or 
us  to ac c e pt  unpr e di c t abi l i t y  and change . ” 

A le x T r o s i gl i o in  P a s c al e , 19 99 , p .8 5 

Ó NowÓ 

B ir furc a tions 

A ct ua l dev elopment

Pos sible  dev e lopment 

Time

Ó Pe rform an ce Ó 
m ultidim en sio na l
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W a h ( 1998)  t e l l s  us  how  e xpe r i m e nt s  by s c i e nt i s t  Edw a r d Lor e nz ,  ha ve  s how e d t ha t 
na t ur a l  s ys t e m s , e. g. the  w e a t he r ,  a r e  ve r y s e ns i t i ve  t o ne w  inf l ue nc e s .  Thi s  s e ns i t i vi t y
a l l ow s  f or  a n i nt e r a c t i ve  pr oc e s s  know n a s  t he  “ But t e r f l y Ef f e c t , ”  w hi c h de s c r i be s  t he 
i m a ge  of  a  but t e r f l y f l a ppi ng i t s  w i ngs  i n A s i a ,  ca us i ng a  hur r i c a ne  i n t he  A t l a nt i c . 
L or e nz ’ s  c haos  t he or y  i s  a ma j or  br e a kt hr ough i n unde r s t a ndi ng how  s m a l l  cha nge s  c a n
c a us e  c om pl e x, unf or e s e e n c ons e que nc e s  at  a  br oa de r  l e ve l  in the  f ut ur e .  H i s  the or y
s ugge s t s  t ha t  t he r e  is  or de r  hi dde n be ne a t h an a ppa r e nt l y cha ot i c  s t a t e  of  eve nt s ,  a s  t he 
e nt i r e  s ys t e m  or ga ni s e s  i t s  ow n s t r uc t ur e  a s  i t  a da pt s . ( W a h,  1998) 

3.3 M an agi n g C h aos 

T he  e m e r gi ng li t e r a t ur e  on cha os  a nd com pl e xi t y t he or y c om pr i s e s  tw o di f f e r e nt  l i ne s 
of  r e a s oni ng,  t hus  di f f e r e nt  w a ys  of  copi ng w i t h tur bul e nc e  or  cha os . The  f i r s t ,  m os t 
e l a bor a t e d, pr opos e s  t he  ide a  of  di s s i pa t i ve  s t r uc t ur e s  and bi f ur c a t i on poi nt s  ( G e r s i c k,
1991;  M a l m  &  Ene r ot h, 1996;  Cha kr a va r t hy,  1997;  M a c I nt os h & M a c L e a n,  1999) .  T he 
s e c ond,  ar gue s  tha t  s om e  indus t r i e s  do not  e xpe r i e nc e  t he  pe r i ods  of  e qui l i br i um ,
i ns t e a d the y ar e  cons t a nt l y a t  t he  e dge  of  c ha os  ( Br ow n & Ei s e nha r dt , 1997,  1998; 
P a s c a l e ,  1999) . 

3.3.1 T H E CH AKRAVART H Y  FRAM EW O RK

Cha kr a va r t hy ( 1997)  pr e s e nt s  a f r a m e w or k f or  c opi ng w i t h t he  inc r e a s i ng t ur bul e nc e  i n
t he  e m e r gi ng indus t r y he  r e f e r s  to a s  I nf oc om .  H e  ar gue s  t ha t  r a pi d t e c hnol ogi c a l 
a dva nc e s , tha t  ha ve  tor n dow n m a ny ba r r i e r s  and ope ne d up f or  a  w i de  r a nge  of 
oppor t uni t i e s , expl a i n t he  gr ow i ng t ur bul e nc e  in I nf oc om . F ur t he r m or e ,  he  s a ys  t ha t 
“ [ t ] he  gr ow i ng pol i t i c a l  tr e nd t ow a r d de r e gul a t i on and m a r ke t  l i be r a l i z a t i on ha s  be e n
a not he r  cont r i but i ng f a c t or  [ t o mobi l i t y ac r os s  i ndus t r i e s ] ” ( Cha kr a va r t hy, 1997,  p.70) . 
T he  a ut hor  f or e s e e s  a conve r ge nc e  of  di f f e r e nt  f or m s  of  I nf oc om  a nd inc r e a s i ngl y
c om pl e x indus t r y envi r onm e nt .  A s  t hi s  i ndus t r y i s  c ha r a c t e r i s e d a s  a  know l e dge - ba s e d
i ndus t r y, it  f a l l s  w i t hi n t he  c a t e gor y of  i ndus t r i e s  tha t  A r t hur  ( 1994, 1996)  a r gue s  to
ha ve  inc r e a s i ng r e t ur ns .  A r r ow  ( 1998)  de s c r i be s  how  one  ne e ds  t o pos s e s  a  hi gh de gr e e 
of  know l e dge  in or de r  to pr oduc e  pr oduc t s  i n i ndus t r i e s  of  i nt e ns i ve  i nnova t i on.  O nc e 
t ha t  know l e dge  ha s  be e n a c qui r e d, it  ca n be  r e c yc l e d ma ny ti m e s  t o pr oduc e  mor e  uni t s 
of  tha t  pr oduc t . Cha kr a va r t hy ( 1997)  expl a i ns  how  t he  pos i t i ve  f e e dba c k c ha r a c t e r i s t i c s 
of  I nf oc om  c r e a t e  a  num be r  of  pr of i t a bl e  equi l i br i um  poi nt s ,  w he r e a s  t he  mul t i t ude 
c om pe t i t or s  t ha t  be ha ve  i n an unpr e di c t a bl e  ma nne r  w i l l  ca us e  t ur bul e nc e .  H e  s a ys  tha t 
c om pa ni e s  ca nnot  ma na ge  t ur bul e nc e , but  pr opos e s  a f r a m e w or k f or  be t t e r  c opi ng w i t h
t ur bul e nc e . T he  f r a m e w or k t ha t  Cha kr a va r t hy pr opos e s  is  ba s e d on f i ve  ma i n
c om pone nt s : 

R e pe at  F i r s t  M ov e r 

F i r s t , Cha kr a va r t hy ( 1997)  expl a i ns  how  “ [ a ]  s t r a t e gy f or  copi ng w i t h the  gr ow i ng
t ur bul e nc e  of  I nf oc om  mus t  r e l y on c ha ngi ng the  r ul e s  of  t he  ga m e  not  onc e  but 
r e pe a t e dl y. “ ( Cha kr a va r t hy,  1997, p. 75)  H e  di s c us s e s  how  t he  the or y of  f i r s t  move r 
a dva nt a ge s  s how s  li m i t a t i ons  w he n the r e  i s  t he  pos s i bi l i t y t o “ f r e e  r i de ” , and s t a t e s  t ha t 
t he  I nf oc om  i s  s uc h an i ndus t r y.  I n or de r  t o s ur vi ve  and m a i nt a i n m a r ke t  le a de r s hi p a 
c om pa ny mus t  r e pe a t e dl y i nnova t e  ( Cha kr a va r t hy, 1997) .

M anagi ng Ne t wor k  Ef f e c t s 

S e c ond,  Cha kr a va r t hy ( 1997)  w r i t e s  t ha t , w hi l e  e nt e r i ng a ma r ke t  f i r s t  i s  a  ne c e s s a r y
c ondi t i on f or  s uc c e s s ,  i t  i s  not  e nough. F i r s t  m ove r s  do not  al w a ys  s uc c e e d. A  c om pa ny
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w i t h the  a m bi t i ons  t o w i n i n a t ur bul e nt  envi r onm e nt  al s o ne e ds  t o qui c kl y bui l d a 
c us t om e r  ne t w or k ar ound t he i r  a r c hi t e c t ur e .  Loc h & H ube r m a n ( 1997)  s ugge s t  tha t  an
i nnova t i on ne e ds  to of f e r  a  t e n- f ol d pe r f or m a nc e  im pr ove m e nt ,  s uc h a s  the  CD  di d t o
t he  a udi oc a s s e t t e , i n or de r  t o br e a k es t a bl i s he d te c hnol ogy.  “T he  r e s ul t i ng “ ne t w or k
e f f e c t ”  ca n l e a d to a vi r t uous  c yc l e  be ne f i c i a l  t o the  noda l  f i r m .”  ( Cha kr a va r t hy,  1997,
p.76)  S c hi l l i ng ( 1999)  di s c us s e s  how  the  s i z e  of  the  ins t a l l e d ba s e  of  a  good c a n
a c c e l e r a t e  a  vi r t uous  cyc l e 4. 

G oi ng W i t h t he  Fl ow

T hi r d, Cha kr a va r t hy ( 1997)  ar gue s  tha t  one  ne e ds  to ha ve  a  t a l e nt  f or  goi ng wi t h t he 
f l ow as  a  c ons e que nc e  of  ne t w or k ef f e c t s .  T hi s  i s  ne c e s s a r y to a voi d ent e r i ng a  m a r ke t 
w he n a pr oduc t  or  t e c hnol ogy is  cl os e  t o loc k- i n.  I f  the  m a r ke t  m ove m e nt s  s houl d t e nd
t o be c om e  unf a vour a bl e , e a r l y e xi t  c a n be  e qua l l y i m por t a nt  t o ent e r i ng f i r s t  a nd
bui l di ng a  c us t om e r  ne t w or k. A r t hur  ( 1996, p.108)  s uppor t s  t hi s  a r gum e nt a t i on by
s t a t i ng tha t  “H a ngi ng on to a  pos i t i on tha t  is  be i ng f ur t he r  er ode d by pos i t i ve  f e e dba c ks 
r e qui r e s  t hr ow i ng r e i nf or c e m e nt s  i nt o a  ba t t l e  a l r e a dy l os t . ” 

G ui di ng Phi l os ophy 

F our t h,  Cha kr a va r t hy ( 1997)  s ugge s t s  tha t  i n t ur bul e nt  e nvi r onm e nt s ,  a  gui di ng
phi l os ophy a nd a ta ngi bl e  i m a ge  ca n be  us e f ul  to he l p f oc us  a n or ga ni s a t i ons  ene r gi e s .
A s  oppos e d t o H a m e l  and P r a ha l a d’ s  s t r at e gi c  int e nt  ( 1993) ,  he  pr opos e s  a le s s  f oc us e d
gui di ng phi l os ophy t ha t  i s  va gue  a nd me r e l y gi ve s  e m pl oye e s  t he  di r e c t i on i n w hi c h t o
l ook f or  oppor t uni t i e s .  W a h ( 1998)  f i nds  t ha t  one  w a y t o cr e a t e  a ki nd of  col l e c t i ve 
i nt e l l i ge nc e  is  t o c r e a t e  a  s t r ong s e ns e  of  s ha r e d me a ni ng i n a n or ga ni s a t i on. T he  s ha r e d
m e a ni ng w i l l  ac c or di ng t o he r , m a ke  pe opl e  ha ve  t he  f r e e dom  t o ma ke  de c i s i ons  ba s e d
on loc a l  s i t ua t i ons  muc h f a s t e r . 

Cont e x t  Awar e ne s s 

L a s t ,  Cha kr a va r t hy ( 1997)  f i nds  tha t  a com pa ny’ s  top te a m  ne e d to be  w e l l  ve r s e d bot h
i n the  c ont e xt  of  t he  f i r m s  bus i ne s s  and it s  t e c hnol ogi e s .  H e  s a ys  t ha t  “ S uc c e s s f ul 
e nt r e pr e ne ur s hi p r e qui r e s  bot h t he  w i l l i ngne s s  t o e xpe r i m e nt  out s i de  a  pl a n a nd the 
a bi l i t y to c om m uni c a t e  f r e e l y a nd de ba t e  ope nl y t he  va l ue  of  the  r e s ul t i ng out c om e s .  A 
f i r m s  f uz z y vi s i on a nd oppor t uni s t i c  ac t i ons  m us t  be  r e c onc i l e d i n a n eve r - c ha ngi ng
a r r a y of  t a ngi bl e  i m a ge s . ” ( Cha kr a va r t hy, 1997,  p. 80)  Thi s  im pl i e s  bot h a  cont e xt ua l 
unde r s t a ndi ng of  your  bus i ne s s  a nd of  t he  oppor t uni t i e s  tha t  s ur r ound it . 

3.3.2 T H E EI S EN H ARD T  FRAM EW O RK

T he  e dge  of  c haos 

“ T he  punc t uat e d e qui l i br i um  m ode l  of  change  as s um e s  t hat  l ong
pe r i ods  of  s m al l ,  i nc r e m e nt al  c hange  ar e  int e r r upt e d by  br i e f  pe r i ods  of 
di s c ont i nuous , r adi c al  c hange . [ … ]  F or  [ s om e ]  fi r m s , change  i s  not  t he 
r ar e ,  e pi s odi c  phe nom e non de s c r i be d by  the  punc t uat e d e qui l i br i um 
m ode l  but ,  r at he r , i t  is  ende m i c  t o t he  way  the s e  or gani z at i ons  c om pe t e . 
M or e ov e r , in hi gh- v e l oc i t y  indus t r i e s  wi t h s hor t  pr oduc t  c y c l e s  and
r api dl y  s hi f t i ng com pe t i t i v e  lands c ape s , the  abi l i t y  to engage  in r api d
and r e l e nt l e s s  cont i nuous  c hange  i s  c r uc i al  capabi l i t y  f or  s ur v i v al . ” 

Br o w n  &  E i s e n ha r d t, 19 97 , p .1 
                                                  
4 P l ea s e  vi ew  chapte r  3.4.2
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Br ow n &  Ei s e nha r dt  ( 1998)  a r gue  tha t  the  punc t ua t e d e qui l i br i um  m ode l  is  mi s gui di ng
f or  c om pa ni e s  i n f a s t  pa c e d i ndus t r i e s .  I ns t e a d,  the y pr opos e  t ha t  s uc h c om pa ni e s  ar e  i n
c ons t a nt l y t ur bul e nt  m a r ke t s ,  c om pe t i ng a t  t he  e dge  of  chaos . 

T i m e  pac i ng

E i s e nha r dt  &  Br ow n ( 1998)  f i nd t ha t  m os t  ma na ge r s  t e nd t o cha nge  in r e s pons e  to
e ve nt s  i n the i r  e nvi r onm e nt . Thi s  ma y be  a m ove  by a com pe t i t or , a c ha nge  i n
t e c hnol ogy, s hi f t s  i n cus t om e r  de m a nds  et c .  The y r e f e r  t o thi s  w a y of  w or ki ng a s  e v e nt 
pac i ng,  w hi c h a s s um e s  the  s t a bl e , pr e di c t a bl e  envi r onm e nt  of  N e w t oni a n e c onom i c s .
W he n ma na ge r s  ha ve  t o cope  w i t h mor e  tur bul e nt  bus i ne s s  envi r onm e nt s , Ei s e nha r dt  & 
Br ow n ( 1998)  s ugge s t  a  c onc e pt  t he y c a l l  t i m e  pac i ng as  a  c r i t i c a l  f a c t or  f or  s uc c e s s . 
T i m e  pa c i ng i m pl i e s  cr e a t i ng ne w  pr oduc t s  or  s e r vi c e s , l a unc hi ng ne w  bus i ne s s , or 
e nt e r i ng ne w  ma r ke t s  w i t h r hyt hm i c , s c he dul e d int e r va l s .  T i m e  pa c i ng c a l l s  f or  t w o
m a na ge m e nt  c ha l l e nge s ,  ( 1)  ma na ge m e nt  of  tr a ns i t i ons  and ( 2)  ma na ge m e nt  of 
r hyt hm s . 

M anagi ng t r ans i t i ons 

E i s e nha r dt  &  Br ow n ( 1998)  a r gue  tha t  mos t  c om pa ni e s  m a na ge  t he  de ve l opm e nt 
pr oc e s s  and m a r ke t  i nt r oduc t i on of  ne w  pr oduc t s ,  but  pa y l i t t l e  a t t e nt i on t o ma na gi ng
t he  t r a ns i t i on be t w e e n one  pr oj e c t  t o t he  ne xt . T he y f ur t he r  s ugge s t  t ha t  t he r e  is  a 
s i gni f i c a nt  l e a r ni ng e xpe r i e nc e  in pa yi ng a t t e nt i on t o t he  m a na ge m e nt  of  tr a ns i t i ons  as 
t he y oc c ur  l e s s  f r e que nt l y tha n ot he r  a c t i vi t i e s . 

M anagi ng r hy t hm s 

By de f i ni t i on, ti m e  pa c i ng is  r e gul a r , r hyt hm i c ,  and pr oa c t i ve .  E i s e nha r dt  & Br ow n
( 1998)  s ugge s t  tha t  bui l di ng a r e gul a r  and di s t i nc t  r hyt hm  of  t r a ns i t i ons  w i l l  s us t a i n a
m om e nt um  of  pr ogr e s s . “Rhyt hm  he l ps  pe opl e  pl a n a he a d a nd s ync hr oni z e  the i r 
a c t i vi t i e s .” ( E i s e nha r dt  &  Br ow n,  1998, pp.63- 64)  I t  gi ve s  pe opl e  a s e ns e  of  c ont r ol  i n
ot he r w i s e  cha ot i c  m a r ke t s . The y f ur t he r  a r gue  tha t  a ve r y cr i t i c a l  a s pe c t  i s  to s e t  t he 
r i ght  r hyt hm  and s ync hr oni z e  it  w i t h bot h t he  r e s our c e s  and c a pa bi l i t i e s  of  t he  f i r m ,  a nd
w i t h the  a c t or s  i n t he  m a r ke t  pl a c e .  ( E i s e nha r dt  & Br ow n, 1998) 

E i s e nha r dt  &  Br ow n’ s  c onc e pt  of  ti m e  pa c i ng ( 1998)  ca n be  r e l a t e d t o t he or i s i ng on
t e c hnol ogi c a l  l i f e  c yc l e s  ( T us hm a n &  A nde r s on,  1997;  D e  M e ye r , 1999) .

“ … an indus t r y  e v ol v e s  thr ough a s uc c e s s i on of  te c hnol ogy  c y c l e s . Eac h
c y c l e  be gi ns  wi t h a te c hnol ogi c al  di s c ont i nui t y .  D i s c ont i nui t i e s  ar e 
br e ak t hr ough innov at i ons  that  adv anc e  by  an or de r  of  m agni t ude  the 
t e c hnol ogi c al  s t at e - of - t he - ar t  whi c h char ac t e r i z e s  an i ndus t r y .  [ … ]  A
s i ngl e  dom i nant  de s i gn al way s  e m e r ge d f ol l owi ng a di s c ont i nui t y … ” 

T us hm an  &  A n d er s o n, 19 97 , p p.46 - 49 

M oor e  ( 1995)  di s c us s e s  how  the  T e c hnol ogy  adopt i on li f e  cy c l e  c oul d be  vi s ua l i s e d as 
a n S - c ur ve .
D e  M e ye r  ( 1999)  a r gue s  t ha t  by i nt r oduc i ng a  t e c hnol ogi c a l  s ol ut i on to t he  ma r ke t  too
l a t e ,  a  com pa ny w i l l  e xpe r i e nc e  bot h a s hor t e r  pr oduc t  l i f e  c yc l e  a nd r e duc e d i nc om e s .
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F i gur e  3.1 T e c hnol ogi c al  l i f e  c y c l e ,  ( D e  M e y e r , 1999) 

D e  M e ye r  ( 1999)  s a ys  t ha t  t i m i ng i s  c r uc i a l ,  a s  be i ng f i r s t  t o the  m a r ke t  w i l l  gi ve  t he 
c om pa ny a longe r  pr oduc t  li f e  c yc l e ,  a oppor t uni t y to c ha r ge  a pr i c e  pr e m i um  and
m a r ke t  l e a r ni ng c ur ve  ef f e c t s . T hi s  w i l l  ine vi t a bl y ha ve  a  s i gni f i c a nt  i m pa c t  on ove r a l l 
pr of i t a bi l i t y.

P at c hi ng

I n a la t e r  s t udy,  E i s e nha r dt  & Br ow n ( 1999)  ha ve  de s c r i be d a  ma na ge m e nt  pr oc e s s 
r e f e r r e d t o a s  pat c hi ng.  P a t c hi ng i m pl i e s  a  pr oc e s s  of  r out i ne l y r e - m a p bus i ne s s e s  t o
c ha ngi ng m a r ke t  oppor t uni t i e s . I t  ma y be  a m a t t e r  of  addi ng,  s pl i t t i ng, t r a ns f e r r i ng, 
e xi t i ng,  or  c om bi ni ng chunks  of  bus i ne s s .  I n r e l a t i on t o Cha kr a va r t hy’ s  f r a m e w or k
( 1997) ,  Ei s e nha r dt  a nd Br ow n ( 1999)  s ugge s t  tha t  in dyna m i c  a nd t ur bul e nt  m a r ke t s , 
bus i ne s s  a nd oppor t uni t i e s  ar e  c ha ngi ng a l l  the  t i m e .  N e w ,  c onve r gi ng te c hnol ogi e s ,
pr oduc t s , s e r vi c e s ,  and e m e r gi ng m a r ke t s  cr e a t e  oppor t uni t i e s . “I n t hi s  l a nds c a pe  of 
c ont i nuous  f l ux, cor por a t e - l e ve l  s t r a t e gi s t s  m us t  c ont i nua l l y r e m a p the i r  bus i ne s s e s  to
m a r ke t  oppor t uni t i e s .”  ( E i s e nha r dt  &  Br ow n,  1999,  p.82) 

3.4 S t an d ar d s 

3.4.1 EM ERG EN CE O F S T AN D ARD S 

A  s t a nda r d c oul d be  a codi f i e d s pe c i f i c a t i on a bout  com pone nt s  a nd t he i r  r e l a t i ona l 
a t t r i but e s . G a r ud &  K um a r a s w a m y ( 1993)  f oc us  on s t a nda r ds  as  di c hot om ous  s e t s  t ha t 
e i t he r  pr om ot e  or  hi nde r  com pa t i bi l i t y be t w e e n s ys t e m  c om pone nt s .  S e ve r a l  a ut hor s  of 
t he  s t r a t e gi c  l i t e r a t ur e  ( S c hi l l i ng,  1999;  F a r e l l  a nd S a l one r , 1985;  K a t z  a nd S ha pi r o,
1986;  G r a nt ,  1995;  T us hm a n and A nde r s on, 1997;  A be r na t hy, 1978)  a nd ins t i t ut e s  of 
s t a nda r di s a t i on s t a t e  tha t  the  pr oc e s s  and t he  de t e r m i na t i on of  a  s t a nda r d ar e  of  gr e a t 
i m por t a nc e  t o a n ec onom y.   S ha pi r o &  V a r i a n ( 1999)  em pha s i s e  the  im por t a nc e  of  t he 
s t a nda r d- s e t t i ng pr oc e s s .  T he y a r gue  tha t  “ …s t a nda r ds  e nha nc e  c om pa t i bi l i t y, or 
i nt e r ope r a bi l i t y,  ge ne r a t i ng gr e a t e r  va l ue  f or  us e r s  by ma ki ng the  ne t w or k
l a r ge r . ” ( S ha pi r o & V a r i a n, 1999,  p.229)   T he s e  a ut hor s  di s c us s  how  s t a nda r ds  ca n be 
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a c c om pl i s he d by f or m a l  s t a nda r d s e t t i ng or  by bui l di ng a n indus t r y m om e nt um  a r ound
a  pr oduc t . 

F or m al  s t andar d- s e t t i ng

T he r e  a r e  num e r ous  of  of f i c i a l  s t a nda r d s e t t i ng i ns t i t ut e s  t hr oughout  the  w or l d.  A 
s t a nda r d- i ns t i t ut e  de f i ne s  a s t a nda r d a s  a w a y of  pr ovi di ng a nd c om pl yi ng w i t h t he 
ne e ds  a nd de m a nds  of  di f f e r e nt  i nt e r e s t  gr oups .

“ F or  ye ar s , bas i c  t e l e c om m uni c at i ons  s t andar ds  hav e  be e n ham m e r e d
out  by  of f i c i al  s t andar d- s e t t i ng bodi e s , ei t he r  dom e s t i c al l y  or 
i nt e r nat i onal l y . T he  s t andar d- s e t t i ng pr oc e s s  at  the  I nt e r nat i onal 
T e l e c om m uni c at i ons  U ni on ( I T U ) ,  for  e x am pl e ,  has  le d to hundr e ds  of 
s t andar ds ,  i nc l udi ng t hos e  for  f ax  m ac hi ne s  and m ode m s .  T he  I T U , li k e 
ot he r  f or m al  s t andar d- s e t t i ng bodi e s ,  i ns i s t s ,  as  a qui d pr o quo for 
e ndor s e m e nt  of  a s t andar d, that  no s i ngl e  f i r m  or  gr oup of  r i m s 
m ai nt ai ns  pr opr i e t ar y  cont r ol  ov e r  t he  s t andar d. ” 

S ha pi r o  &  V a r ia n, 1 9 99 , p .2 37 

I n Eur ope ,  s t a nda r di s a t i on is  a n i m por t a nt  s t e p t ow a r ds  bui l di ng a ha r m oni s e d
e c onom i c  m a r ke t . ET S I  is  an ope n f or um  r e pr e s e nt i ng a dm i ni s t r a t i ons ,  ne t w or k
ope r a t or s ,  m a nuf a c t ur e r s ,  s e r vi c e  pr ovi de r s  and us e r s . I t  is  a non- pr of i t  or ga ni s a t i on
w i t h the  pur pos e  of  cr e a t i ng s t a nda r ds  f or  t he  E ur ope a n Com m uni t y.( w w w .e t s i .c om , 
N ove m be r  11,  1999)  W he n a  s t a nda r d i s  de t e r m i ne d,  t he  de c i s i on is  ba s e d on
t e c hnol ogi c a l , s oc i a l  and e c onom i c a l  as pe c t s . The  goa l  i s  to s e e k a  s ol ut i on tha t  w i l l 
s t r e ngt he n c om pe t i t i on, ope n up ne w  m a r ke t s  and pr om ot e  qua l i t y a nd s e c ur i t y as  w e l l 
a s  cr e a t i ng a  c om m on ba s e  f or  f ur t he r  de ve l opm e nt .

S ha pi r o & V a r i a n ( 1999)  s a y t ha t  a  num be r  of  s pe c i a l  int e r e s t  gr oups , f unc t i oni ng as 
f or um s  f or  t he  exc ha nge  of  te c hnol ogy s pe c i f i c a t i ons ,  c a n exi s t  pa r a l l e l  to t he  f or m a l 
s t a nda r di s a t i on pr oc e s s .  The y s t a t e  t ha t  com m on a r gum e nt s  aga i ns t  t he  f or m a l  s t a nda r d
s e t t i ng pr oc e s s  a r e  tha t  the y a r e  too s l ow ,  too pol i t i c a l  and i t  doe s  not  pr om ot e  the  be s t 
t e c hnol ogy.

” F or m al  s t andar d s e t t i ng is  de s i gne d to be  ope n t o al l  par t i c i pant s  and
t o fos t e r  cons e ns us .  T hi s  s ounds  good, but  of t e n r e s ul t s  i n a v e r y  s l ow
pr oc e s s .  T he  H D T V  s t or y  i s  one  e x am pl e :  i t  t ook  r oughl y  te n y e ar s  t o s e t 
a s t andar d f or  di gi t al  t e l e v i s i on in the  U ni t e d St at e s ,  and H D T V  is  ye t  t o
be  adopt e d i n t he  U ni t e d St at e s  on a com m e r c i al  s c al e .” 

Car l S h a pi r o  &  H a l V ar ia n , 19 99 , p .2 3 8

I ndus t r y  s t andar d- s e t t i ng

I t  is  not  onl y the  de c i s i on of  or ga ni s a t i ons  t ha t  gove r n t he  adopt i on of  na t i ona l  or  gl oba l 
s t a nda r ds .  F a r e l l  &  S a l one r  ( 1985)  a r gue  tha t  mos t  s t a nda r di s a t i on i s  in f a c t  vol unt a r y
r a t he r  t ha n gove r nm e nt -  i m pos e d.  T us hm a n & A nde r s on ( 1997)  a r gue  tha t  a c l os i ng on
dom i na nt  de s i gn i s  not  t e c hnol ogi c a l l y dr i ve n but  e m e r ge s  f r om  com pe t i t i on be t w e e n
a l t e r na t e  te c hnol ogi c a l  t r a j e c t or i e s  ini t i a t e d a nd pr om ot e d by com pe t i t or s ,  a l l i a nc e 
gr oups  a nd gove r nm e nt a l  r e gul at or s , e a c h w i t h the i r  ow n poli t i c a l , s oc i a l , and e c onom i c 
a ge nda .  The y vi e w  s t a nda r ds  a s  dr i ve n by vol unt a r y f or c e s ,  but  tha t  bodi e s  of 
s t a nda r di s a t i on c oul d he l p upon it s  pa t h. 
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A ut hor s  of  s t r a t e gi c  m a na ge m e nt  li t e r a t ur e  s om e t i m e s  pr e f e r  t o ca l l  vol unt a r y s t a nda r ds 
f or  dom i na nt  de s i gns . A  dom i na nt  de s i gn i s  de f i ne d as  a  s i ngl e  ar c hi t e c t ur e  t ha t 
e s t a bl i s he s  dom i na nc e  in a pr oduc t  c l a s s  ( A be r na t hy &  U t t e r ba c k, 1978;  T us hm a n & 
A nde r s on, 1997) . A be r na t hy & U t t e r ba c k ( 1978) ,  s t a t e s  t ha t  t he  cl os i ng on a  dom i na nt 
de s i gn s hi f t s  pr oduc t  innova t i on f r om  m a j or  pr oc e s s  i nnova t i on to i nc r e m e nt a l 
i nnova t i on- bui l di ng,  e xt e ndi ng,  and c ont i nuous l y im pr ovi ng t he  dom i na nt  de s i gn. 
S hi l l i ng ( 1998,  p. 265)  a r gue s  t ha t  “ a  s t a nda r d or -  dom i na nt  de s i gn-  m a y be  e m bodi e d
i n a s i ngl e  pr oduc t  conf i gur a t i on,  t he  s ys t e m  ar c hi t e c t ur e  of  a  f a m i l y of  pr oduc t s , or  the 
pr oc e s s  by w hi c h pr oduc t s  or  s e r vi c e s  a r e  pr ovi de d. ” 

T he  e m e r ge nc e  of  a dom i nant  de s i gn m ar k s  the  e nd of  an e r a of  f e r m e nt 
and t he  be gi nni ng of  a pe r i od of  i nc r e m e nt al  c hange  [ .. . ]  T hi s  er a of 
c om pe t i t i on bas e d on s l i ght  i m pr ov e m e nt s  on a s t andar d de s i gn
c ont i nue s  unt i l  t he  ne x t  te c hnol ogi c al  di s c ont i nui t y  em e r ge s  to k i c k  of f  a
ne w t e c hnol ogi c al  c y c l e . 

T us hm an  an d A nd er s o n , 19 9 7, p . 4 8

Soc i al  be ne f i t s 

I t  is  i m por t a nt  t o not e  t ha t  it  is  not  al w a ys  tha t  vol unt a r y cr e a t i on of  s t a nda r ds  w i l l 
i nc r e a s e  s oc i a l  be ne f i t s  to a n e c onom y.  F a r e l l  &  S a l one r  ( 1985)  s t a t e  tha t  al t hough
s t a nda r di s a t i on ha s  im por t a nt  s oc i a l  be ne f i t s  it  ma y ha ve  s oc i a l  cos t s  a s  w e l l ,  poi nt i ng
out  t ha t  e xi s t i ng f i r m s  w ho a r e  not  de ve l opi ng c om pa t i bl e  pr oduc t s  w i l l  be  ext r e m e l y
r e l uc t a nt  to cha nge  int o a ne w  a nd be t t e r  s t a nda r d be c a us e  of  t he  c oor di na t i on pr obl e m s 
a nd i ni t i a l  i nve s t m e nt s  t ha t  thi s  invol ve s .  F ur t he r m or e ,  K a t z  &  S ha pi r o ( 1986)  a r gue 
t ha t  in a va r i e t y of  m a nuf a c t ur i ng i ndus t r i e s ,  i ndus t r y- w i de  s t a nda r ds  a r e  de s i gne d t o
e nc our a ge  com pa t i bi l i t y,  but  tha t  pr oduc i ng com pa t i bl e  de s i gns  r e qui r e s  i nt e r - f i r m 
c oope r a t i on a nd m a y r a i s e  pr oduc t i on cos t s .  I n t he  ca s e  of  i nc om pa t i bl e  t e c hnol ogi e s , 
e .g. A ppl e  a nd I BM ,  the  c os t  of  s t a nda r di s a t i on c a n be  t w of ol d.  F i r s t ,  t he  cos t  of 
va r i e t y,  a s  t he  f l ow  of  s e r vi c e s  i s  r e duc e d.  S e c ond, the  c os t  t o the  c ons um e r  m a y di f f e r , 
w hi c h m e a ns  t ha t  s om e  cons um e r s  w i l l  be  f or c e d t o buy w ha t  i s  f or  t he m  t he  mor e 
e xpe ns i ve  te c hnol ogy.

3.4.2 H O W  TO  W I N  TH E S T AN D ARD  RACE

S e ve r a l  r e s e a r c he r s  em pha s i s e  t ha t  r e c ogni s i ng t he  im por t a nc e  of  vol unt a r y
s t a nda r di s a t i on pr oc e s s e s  or  dom i na nt  de s i gns ,  c oul d be  a ke y f a c t or  f or  s uc c e s s .
( S ha pi r o &  V a r i a n, 1999;  S hi l l i ng 1999,  A r t hur  1994, K a t z  & S ha pi r o 1986,  T us hm a n
&  A nde r s on, 1990) 

S c hi l l i ng ( 1999)  di s c us s e s  how  m a ny a l t e r na t i ve  t e c hnol ogi c a l  of f e r s  on t he  m a r ke t ,
c om bi ne d w i t h va r i ous  f or c e s  of  ma r ke t  int e r e s t ,  w i l l  de t e r m i ne  i f  a  pr oduc t  w i l l  be 
a dopt e d as  a  s t a nda r d or  dom i na nt  de s i gn.  H ow  to w i n the  s t a nda r ds  r a c e  i s  not  a  ba t t l e 
of  gr e a t  c e r t a i nt y.  N e ve r t he l e s s , a m ode l  of  t he  pr oc e s s  c a n be  de ve l ope d a nd c e r t a i n
f a c t or s  ma y ha ve  a r e gul a r  and pr e di c t a bl e  i nf l ue nc e  on the  l i ke l i hood of  t e c hnol ogy
s uc c e s s  ( S c hi l l i ng,  1999) . A r t hur  ( 1989)  ar gue s  t ha t  the s e  t e c hnol ogy tr a j e c t or i e s  a r e 
of t e n c ha r a c t e r i s e d by pat h de pe nde nc y ,  i m pl yi ng t ha t  r e l a t i ve l y s m a l l  or  r a ndom  e ve nt 
or  s pe c i f i c  f a c t or s  ma y i nf l ue nc e  the  out c om e . 

S ha pi r o & V a r i a n ( 1999)  a r gue  t ha t  c om pa ni e s  ne e d t o of f e r  c ons um e r s  a  m i gr a t i on
pa t h tow a r ds  the  ne w  t e c hnol ogy,  i n or de r  t o ove r c om e  c ons um e r  ine r t i a . T he y f ur t he r 
s ugge s t  tha t  the r e  a r e  t w o appr oa c he s  t o de a l  w i t h thi s  pr obl e m  – “ t he  e v ol ut i on s t r a t e gy
of  com pa t i bi l i t y and t he  r e v ol ut i on s t r a t e gy of  com pe l l i ng pe r f or m a nc e . ” ( S ha pi r o &
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V a r i a n,  1999,  pp. 190- 191)  T hi s  i m pl i e s  tha t  one  c a n c onque r  t he  m a r ke t  by gr a dua l l y
bui l di ng c om pa t i bi l i t y a r ound a  te c hnol ogy,  or  by ove r t hr ow i ng the  e xi s t e nt  t e c hnol ogy
w i t h r e vol ut i ona r y pe r f or m a nc e  i m pr ove m e nt s .  A ndy G r ove  ( 1996)  s ugge s t s  t ha t ,  a s  a 
r ul e  of  thum b, one  ne e ds  to of f e r  te n t i m e s  ( 10X )  be t t e r  pe r f or m a nc e  t o s t a r t  a 
r e vol ut i on. S ha pi r o & V a r i a n ( 1999)  a r gue  t ha t  t he r e  is  a tr a de - of f ,  a nd a com pa ny m us t 
s e e k a ba l a nc e  be t w e e n t he  tw o. 

T e c hnol ogi c al  s upe r i or i t y  &  T i m i ng

A s  hi gh- t e c h indus t r i e s  a r e  c ha r a c t e r i s e d by pat h de pe nde nc y ,  S c hi l l i ng ( 1999)  a r gue s 
t ha t  te c hnol ogi c a l  s upe r i or i t y a nd t i m i ng be c om e  cr uc i a l  f a c t or s  f or  s uc c e s s .  I n t he  pa s t ,
hi gh- t e c h indus t r y m a r ke t i ng w a s  ba s e d al m os t  exc l us i ve l y on te c hnol ogi c a l  s upe r i or i t y
a nd t e nde d t o i gnor e  ot he r  indus t r y s pe c i f i c  e l e m e nt s  ( D a vi s  & Br us h, 1997) . I n r e c e nt 
pa s t ,  w e  ha ve  obs e r ve d t ha t  t e c hnol ogi c a l  s upe r i or i t y ha s  be c om e  le s s  cr i t i c a l  f or 
c om m e r c i a l  s uc c e s s ;  r a t he r ,  f oc us  ha s  t ur ne d t ow a r ds  the  a bi l i t y to bui l d a  l a r ge 
c us t om e r  ba s e , e. g.  V H S ,  " W i nt e l "  et c . A l t hough t e c hnol ogi c a l  a dva nt a ge  or  qua l i t y ha s 
not  be c om e  i ns i gni f i c a nt  in t he  cl os i ng on a  s t a nda r d, “ i t  i s  not  ne c e s s a r i l y t he  one  t ha t 
e m bodi e s  t he  mos t  e xt r e m e  t e c hni c a l  pe r f or m a nc e  [ t ha t  w i l l  c onque r ] ”  ( U t t e r ba c k, 
1996,  p. 25) . 

G r a nt  ( 1995)  poi nt s  out  t he  i m por t a nc e  of  t i m e  i n t he  e m e r ge nc e  of  s t a nda r d, s i nc e  ove r 
t i m e ,  a  dom i na nt  de s i gn pa r a di gm  m a y em e r ge  tha t  is  a bl e  t o m e e t  a s e t  of  us e r  ne e ds  in
a  c om pl e t e  a nd ec onom i c a l  m a nne r . A  s m a l l  he a d s t a r t  ove r  com pe t i t or s  ma y de t e r m i ne 
t he  f a i t h of  a te c hnol ogy, by l oc k i ng out  al t e r na t i ve  te c hnol ogi e s  i f  the y w oul d be 
t e c hnol ogi c a l l y s upe r i or .  ( S c hi l l i ng,  1999) 

S c hi l l i ng ( 1999)  di vi de s  inc r e a s i ng r e t ur ns  to a dopt i on int o thr e e  c a t e gor i e s : 

� L e a r ni ng c ur ve  ef f e c t s 
� N e t w or k ext e r na l i t y ef f e c t s 
� S i gna l l i ng e f f e c t s 

L e ar ni ng c ur v e  ef f e c t s 

S c hi l l i ng ( 1999)  s t a t e s  t ha t ,  i n t e c hnol ogy de ve l opm e nt ,  a  f i r m  w i l l  l e a r n thr oughout  t he 
pr oc e s s ,  bot h i n te r m s  of  pr oduc t i on and in te r m s  of  im pl e m e nt a t i on.  T he  com pa ny w i l l 
t hus  cons i s t e nt l y i m pr ove  a nd r e f i ne  the  te c hnol ogy. S he  f ur t he r  ar gue s  t ha t  the  l e a r ni ng
c ur ve  e f f e c t s  of t e n ar e  of  ta c i t  na t ur e  a nd s oc i a l l y com pl e x.  Cons e que nt l y,  t hi s  ki nd of 
know l e dge  is  ha r d f or  ot he r  c om pa ni e s  t o copy.  T he  le a r ni ng pr oc e s s  is  pa t h- de pe nde nt ,
w hi c h m i ght  l e a d to “c r i t i c a l  w e a kne s s  and i nf l e xi bi l i t y” ,  s i nc e  a c om pa ny ma y be c om e 
r i gi d a nd onl y expa nd the i r  e xi s t i ng know l e dge  ba s e  r a t he r  ve nt ur e  i nt o ne w  a r e a s  of 
c om pe t e nc i e s . ( S c hi l l i ng,  1999) 

Ne t wor k  ex t e r nal i t y  ef f e c t s 

G ool s be e  ( 1999)  a r gue s  t ha t  one  of  t he  mos t  im por t a nt  c ha r a c t e r i s t i c s  of  ma ny hi gh
t e c hnol ogy i ndus t r i e s  in r e c e nt  ye a r s  ha s  be e n t he  pr e va l e nc e  of  ne t wor k  ex t e r nal i t i e s . 
I n the  s i m pl e s t  of  t e r m s ,  a  pr oduc t  ha s  ne t w or k e xt e r na l i t i e s  i f  the  va l ue  to a ny one  us e r 
r i s e s  w i t h t he  tot a l  num be r  of  us e r s  w ho al s o ut i l i s e  t ha t  pr oduc t  ( G ool s be e ,  1999; 
S c hi l l i ng,  1999, K a t z  & S ha pi r o,  1986;  F a r e l l  & S a l one r ,  1985) . 



Blu et oo t h – M an ag in g  t he  D y na m i c s  of  T e ch no l og y S el ec ti o n T he or et i ca l
F r a m e w o r k

S c hi l l i ng ( 1999)  s ugge s t s  t ha t  ne t w or k ext e r na l i t y ef f e c t s  a r e  pr e s e nt  pr i m a r i l y i n t hr e e 
c a s e s . F i r s t ,  w he n t he r e  is  a  phy s i c al  ne t wor k ,  s uc h a s  te l e phone s  a nd r a i l r oa ds . S e c ond, 
w he n the r e  i s  no phys i c a l  ne t w or k,  but  a us e r ’ s  be ne f i t  inc r e a s e s  w i t h c om pat i bi l i t y 
e f f e c t s .  F i na l l y,  w he n c om pl e m e nt ar y  goods  pl a y a  ce nt r a l  r ol e  t o t he  va l ue  of  the  good. 
G ool s be e  ( 1999)  a r gue s  t ha t  t he r e  ar e  t hr e e  ki nds  of  ne t w or k ef f e c t s . D i r e c t  ne t w or k
e f f e c t s ,  w he n us e r s  be ne f i t  di r e c t l y f r om  i nc r e a s i ng num be r  of  us e r s  ( s uc h as 
t e l e phone s ) .  I ndi r e c t  ne t w or k e f f e c t s ,  r e f e r r e d to by e c onom i s t s  as  de m a nd s i de 
e c onom i e s  of  s c a l e ,  w he n the  num be r  of  us e r s  a t t r a c t s  s uppl i e r s  of  c om pl e m e nt a r y
goods . F i na l l y,  wor d- of - m out h ne t w or k ef f e c t s , w hi c h i m pl i e s  t ha t  t he  pr e s e nt  us e r s  w i l l 
t e l l  the i r  f r i e nds .  A  la r ge  ne t w or k of  us e r s  w i l l  a l s o m a ke  i t  ea s i e r  f or  ne w  us e r s  t o f i nd
out  i nf or m a t i on a nd le a r n how  t o us e  the  goods  e f f e c t i ve l y.

T he  m os t  a ppa r e nt  di f f e r e nc e  be t w e e n ne t wor k  indus t r i e s  a nd nor m al  indus t r i e s  i s  tha t 
ne t w or k indus t r i e s  t e nd t o be  dom i na t e d by a  s i ngl e  c om pa ny or  s t a nda r d.  N e t w or k
e xt e r na l i t i e s  a r e  pr e s e nt  i n an envi r onm e nt  of  pos i t i ve  f e e dba c k tha t  ma ke s  c ur r e nt 
w i nne r s  mor e  li ke l y to ke e p w i nni ng i n the  f ut ur e . ( G ool s be e ,  1999) 

“ M e t c al f e ’ s  l aw:  T he  v al ue  of  a ne t wor k  goe s  up as  the  s quar e  of  the 
num be r  of  us e r s .” 

Bob  M et c al f e  in  S ha p ir o &  V ar ia n , 19 9 9, p .1 8 4

I f  n e qua l s  t he  num be r  of  us e r s  in a  ne t w or k, the n M e t c a l f e ’ s  l a w  w oul d be  expr e s s e d as 
n_ -  n.  S ha pi r o &  V a r i a n ( 1999,  p. 184)  f ur t he r  s t a t e  tha t  “M e t c a l f e ’ s  la w  i s  mor e  a r ul e 
of  thum b t ha n a  l a w  but  i t  doe s  ar i s e  i n a r e l a t i ve l y na t ur a l  w a y” .  S c hi l l i ng ( 1999) 
a r gue s  t ha t  t he  s i z e  of  a  t e c hnol ogy’ s  ins t a l l e d ba s e  w i l l  a t t r a c t  c om pl e m e nt or s  a nd
s ubs e que nt l y ne w  us e r s , w hi c h w i l l  s pur  a  vi r t uous  cyc l e .

F i gur e  3.2 T he  vi r t uous  cy c l e  ( Sc hi l l i ng,  1999, p. 268) 

Si gnal l i ng e f f e c t s 

S c hi l l i ng ( 1999)  ar gue s  t ha t  the  s i z e  of  ins t a l l e d ba s e  ca n s e r ve  a s  a  s i gna l  t o c ons um e r s 
a bout  t he  qua l i t y or  va l ue  of  a  good and cons e que nt l y i nf l ue nc e  t e c hnol ogy’ s  li ke l i hood
of  adopt i on a s  a dom i na nt  s t a nda r d, e ve n in the  a bs e nc e  of  l e a r ni ng cur ve  e f f e c t  a nd
ne t w or k ext e r na l i t i e s .  G ool s be e ,  ( 1999)  a r gue s  t ha t  i f  a  c om pa ny ca n c onvi nc e 
c us t om e r s  tha t  it s  pr oduc t  w i l l  be  t he  mos t  w i de l y ac c e pt e d,  thi s  w i l l  t e nd t o w or k a s 
s e l f - f ul f i l l i ng pr ophe c y.  H e  em pha s i s e s  a  c onc e pt  he  r e f e r s  t o as  a  cons um e r  buz z , 
w hi c h c a n tr i gge r  s i gna l l i ng ef f e c t s .  T he  buz z - e f f e c t  i s  t he  r e a s on w hy c om pa ni e s 
w oul d i nve s t  he a vi l y i n a dve r t i s i ng of  a pr oduc t  tha t  doe s  not  ye t  e xi s t  on t he  ma r ke t . 
Cons um e r s  put  t r us t  in t he  num be r  of  us e r s  of  a good and a r e  li ke l y to f e e l  r e l uc t a nt  t o
c ha nge ,  af t e r  ha vi ng s pe nt  ti m e  and m one y on l e a r ni ng how  to us e  the  pr oduc t .  T he 
c ons um e r  f a c e s  s o c a l l ed s wi t c hi ng cos t s .  T o a voi d t hi s , the  c ons um e r  of t e n c hos e  t o put 
hi s  t r us t  in the  s i z e  of  ins t a l l e d ba s e . A  l a r ge  s i z e  of  i ns t a l l e d ba s e  c oul d a l s o s e nd a 
s i gna l  t o the  pr oduc e r s  of  com pl e m e nt a r y goods  t hus  e nl a r gi ng t he  a va i l a bi l i t y. 
( S c hi l l i ng, 1999)  S ha pi r o &  V a r i a n ( 1999)  di s c us s  t he  i m por t a nc e  of  br a nd na m e  a nd
r e put a t i on. T he y s ugge s t  tha t  t hi s  i s  pa r t i c ul a r l y va l ua bl e  i n ne t w or k m a r ke t s ,  “I t ’ s  not 

Siz e of  Inst a lled B a se 

A va ilability  of  C omple me nta ry  G oods



Blu et oo t h – M an ag in g  t he  D y na m i c s  of  T e ch no l og y S el ec ti o n T he or et i ca l
F r a m e w o r k

e nough t o ha ve  t he  be s t  pr oduct ;  you ha ve  t o c onvi nc e  t he  cus t om e r s  tha t  you w i l l  w i n.” 
( S ha pi r o &  V a r i a n, 1999,  p. 272) 

3.4.3 ACCEL ERAT I N G  T HE VI RT U O U S  CY CL E

S c hi l l i ng ( 1999)  em pha s i s e s  t he  im por t a nc e  of  the  s i z e  of  ins t a l l e d ba s e  and ava i l a bi l i t y
of  com pl e m e nt a r y goods . S he  s a ys  t ha t  t he  bui l di ng of  c om pl e m e nt a r y goods  a nd
e nl a r gi ng of  the  ins t a l l e d ba s e  inc r e a s e s  t he  li ke l i hood of  t e c hnol ogi c a l  l oc k i n.  T hi s 
be c om e s  a s e l f  r e - e nf or c i ng pr oc e s s .  A s  t he  av ai l abi l i t y  of  com pl e m e nt ar y  goods  w i l l 
i nc r e a s e , t he  s i z e  of  t he  i ns t al l e d bas e  w i l l  c r e a t e  a v i r t uous  c y c l e  tha t  s ubs e que nt l y
dr i ve s  t he  a va i l a bi l i t y of  com pl e m e nt a r y goods  a nd s o f or t h. 

F i gur e  3.3 T he  vi r t uous  cy c l e , ( Sc hi l l i ng, 1999,  p. 268) 

S ha pi r o & V a r i a n ( 1999)  pr e s e nt  a s i m i l a r  c onc e pt  of  a v i r t uous  c y c l e  ve r s us  a  v i c i ous 
c y c l e . By i nc r e a s i ng the  num be r  of  com pa t i bl e  us e r s ,  t he  va l ue  t o t he  us e r  a c c e l e r a t e s 
t he  vi r t uous  cyc l e .  O n t he  ot he r  ha nd, a de c r e a s e  i n one  of  t he s e  va r i a bl e s  c a n s pur  a
vi c i ous  cyc l e . Whe r e a s  S c hi l l i ng ( 1999)  di s c us s e s  t he  vi r t uous  cyc l e  i n t e r m s  of 
ge ne r a t i ng a  la r ge  i ns t a l l e d ba s e ,  S ha pi r o &  V a r i a n ( 1999)  di s c us s  t he  vi r t uous  cyc l e  i n
t e r m s  of  i gni t i ng pos i t i ve  f e e dba c ks .  Y e t , t he s e  ar e  r e l a t e d and bot h ar gue  t ha t 
a c c e l e r a t i ng the  vi r t uous  c yc l e  s houl d be  t he  ma i n obj e c t i ve  in or de r  to “w i n t he 
s t a nda r ds  r a c e ” .

S c hi l l i ng ( 1999)  pr om ot e s  t hr e e  w a ys  of  a c c e l e r a t i ng the  v i r t uous  c y c l e ,  w he n a  m a r ke t 
i s  com i ng ne a r  the  c l os e  of  a  s i ngl e  dom i na nt  s t a nda r d: 

� O pe n s t a nda r ds 
� I nt e r - or ga ni s a t i ona l  l i nka ge s 
� P r i c e  a nd P r om ot i on

3.4.4 O P EN  S T AN D ARD S 

A  f i r m  c an c hoos e  e i t he r  to di f f us e  i t s  t e c hnol ogy ,  t hr ough l i c e ns i ng agr e e m e nt s  or 
c om pl e t e  ope nne s s , or  to pr ot e c t  i t  by  pat e nt s  or  by  ke e pi ng the  te c hnol ogy  s pe c i f i c at i on
s e c r e t . 

S ha pi r o & V a r i a n ( 1999)  e xpl a i n the  de c i s i on be t w e e n pr ot e c t i on/ c ont r ol  a nd
di f f us i on/ ope nne s s  w i t h t he  f ol l ow i ng f or m ul a : 

Y our  r e war d = T ot al  val ue  adde d to i ndus t r y  x your  s har e  of  i ndus t r y  v al ue 

T hi s  f or m ul a  im pl i e s  t ha t  e m pha s i s i ng t he  s e c ond f a c t or  of  t he  f or m ul a  r e qui r e s  tha t 
you a r e  s t r ong enough to ac c om pl i s h a  s i gni f i c a nt  m a r ke t  a l one .  O n t he  ot he r  ha nd
e m pha s i s i ng t he  f i r s t  f a c t or  of  the  f or m ul a  w oul d s ugge s t  tha t  one  c oul d ge t  a f a i r  r e t ur n
t oge t he r  w i t h a  l a r ge  num be r  of  adopt e r s ,  e ve n w i t h a  s m a l l  m a r ke t  s ha r e . 
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S c hi l l i ng ( 1999)  s ugge s t s  t ha t ,  com pa ni e s  t ha t  pr ot e c t  t he i r  pr opr i e t a r y s ys t e m  w i l l 
m a ke  ot he r  pr oduc t s  inc om pa t i bl e  w i t h t he i r  ow n.  Cons e que nt l y, ot he r  m a nuf a c t ur e s 
w i l l  not  be  a bl e  to ma ke  com pl e m e nt a r y goods . The  a va i l a bi l i t y w i l l  thus  be  poor e r ,
w hi c h s l ow s  t he  c ons t r uc t i on of  an i ns t a l l e d ba s e . H a x a nd W i l de  ( 1999)  a r gue  t ha t  t he 
c om pe t i t or  c a n be  l oc ke d out  if  it  f a c e s  hi gh s w i t c hi ng cos t s , and va r i ous  ba r r i e r s  l i ke 
pa t e nt s . 

G a r ud &  K um a r a s w a m y ( 1993)  ar gue  t ha t  c om pa ni e s  i n a dom i na nt  pos i t i on c oul d ga i n
a  c om pe t i t i ve  a dva nt a ge  by hol di ng t he i r  te c hni c a l  know l e dge  pr opr i e t a r y,  s i nc e  the y
ha ve  the  pow e r  to s e t  the  r ul e s  and pr e ve nt  ne w  f ir m s  f r om  e nt e r i ng the  i ndus t r y. H a x & 
W i l de  ( 1999)  s t a t e  t ha t  f i r m s  hol di ng pr opr i e t a r y s t a nda r ds ,  if  t he y m a na ge  t o hol d
s w i t c hi ng cos t s  hi gh a nd ma ke  i t  di f f i c ul t  or  expe ns i ve  f or  c om pe t i t or s  t o copy the i r 
pr opr i e t a r y s ys t e m s ,  w i l l  r e c e i ve  gr e a t  c om pe ns a t i on. 

S c hi l l i ng ( 1999)  f ur t he r  di s c us s e s  t ha t  f i r m s  pr ot e c t i ng t he i r  s ys t e m s , w hi c h a r e  unde r 
c ondi t i ons  of  s t r ong ne t w or k ext e r na l i t i e s  w i l l  f a c e  a hi gh r i s k of  r e j e c t i on. T hi s  i s 
be c a us e  a cl os e d s ys t e m  w i l l  not  be  s ubj e c t  to pr i c e  com pe t i t i on in the  s a m e  de gr e e  a s 
a n ope n s ys t e m .  A n e xa m pl e  w a s  I BM , w ho ha d a s upe r i or  t e c hnol ogy, but  i n t he  e nd, 
t he  c ons um e r s  s hi f t e d int o the  a l r e a dy exi s t i ng s t a nda r d I S A  or  P CI ,  be c a us e  the y
c ha r ge d too hi gh pr i c e s . 

S c hi l l i ng ( 1999, p. 269)  s ugge s t s  t ha t  a  f i r m  m a y cons i de r  pr ot e c t i ng w he n: 

� T e c hnol ogy of f e r s  gr e a t  m a r gi n of  im pr ove m e nt ,  a nd tha t  ma r gi n of 
i m pr ove m e nt  i s  r e a di l y a ppa r e nt  to c us t om e r s .

� T e c hnol ogy i s  c om pa t i bl e  w i t h a  w i de  r a nge  of  exi s t i ng c om pl e m e nt a r y goods 
� Com pe t i t or s  do not  pos e  a  s i gni f i c a nt  t hr e a t .

H a x &  W i l de  ( 1999)  hi ghl i ght  tha t  not  a l l  f i r m s  m a y ha ve  t he  ca pa bi l i t i e s  t o ac hi e ve  a
pr opr i e t a r y s t a nda r d. I n s uc h c a s e s ,  the  ma na ge r s  s houl d a na l ys e  the i r  s i t ua t i on a nd as k
t he m s e l ve s  a  s e t  of  que s t i on w e a t he r  the y s houl d pr ot e c t  or  di f f us e  it s  t e c hnol ogy.
W he n a c om pa ny f a c e s  hi gh r i s k of  r e j e c t i on,  i t  w oul d be  be t t e r  t o “  de l i be r a t e l y di f f us e 
i t s  t e c hnol ogy,  f r e e l y di s s e m i na t i ng it s  te c hnol ogy a r c hi t e c t ur e  or  enga gi ng in li be r a l 
l i c e ns i ng agr e e m e nt s .”  ( S c hi l l i ng,  1999, p. 269) . 

” U nl e s s  you ar e  i n a t r ul y  dom i nant  pos i t i on at  t he  out s e t , t r y i ng t o
c ont r ol  the  t e c hnol ogy  y our s e l f  can l e av e  y ou a l ar ge  s har e  of  a ti ny 
pi e .” 

S ha pi r o  &  V a r ia n, 1 9 99 , p .1 99 

F ur t he r m or e ,  G a r ud &  K um a r a s w a m y, ( 1993)  s t a t e  t ha t  i n i ndus t r i e s  c ha r a c t e r i s e d by
ope n ne t w or ks , f i r m s  t ha t  a l l ow  ea s y ac c e s s  to t e c hni c a l  know l e dge  w i l l  c r e a t e 
c om pa t i bl e  s ys t e m s .   I n t he  e nd,  t hi s  w i l l  not  be  s uf f i c i e nt  unl e s s  the r e  a r e  m a ny us e r s 
a nd f i r m s  tha t  em pl oy the  t e c hnol ogy. 

“ U s e r s  ar e  at t r ac t e d t o t he  ope n ne t wor k  by  im pr ov e m e nt s  i n s y s t e m 
pe r f or m anc e .  As  t he  s i z e  of  t he  ne t wor k  i nc r e as e s , s o do t he  be ne f i t s  to
t he  us e r s  and t he  v i abi l i t y  of  t he  s y s t e m ” 

G ar ud  a n d K u m ar as w a m y, 1 9 93 , p.3 58 

S c hi l l i ng ( 1999, p. 269)  a r gue s  t ha t  a  c om pa ny ma y c ons i de r  di f f us i on w he n: 

� T e c hnol ogy l e ve r a ge s  ot he r  pr of i t a bl e  a c t i vi t i e s  of  t he  f i r m 
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� T e c hnol ogy r e qui r e s  thi r d- pa r t y de ve l opm e nt  of  c om pl e m e nt a r y goods 
� Com pe t i t or s  a r e  a bl e  t o of f e r  s t r a t e gi c a l l y equi va l e nt  t e c hnol ogy.

” T he  ope nne s s  s t r at e gy  i s  c r i t i c al  whe n no one  f i r m  i s  s t r ong e nough t o
di c t at e  te c hnol ogy  s t andar ds .  O pe nne s s  al s o ar i s e s  nat ur al l y  whe n
m ul t i pl e  pr oduc t s  m us t  wor k  t oge t he r ,  m ak i ng c oor di nat i on in pr oduc t 
de s i gn e s s e nt i al . ” 

S ha pi r o  &  V a r ia n, 1 9 99 , p .1 99 

A  f i r m  m a y c hoos e  t o l i c e ns e  it s  t e c hnol ogy to ot he r  f i r m s  i n c om pl e m e nt a r y m a r ke t s . 
G a r ud &  K um a r a s w a m y ( 1993, p. 357)  ci t e  Ba r ne t t  ( 1990) , “ Com pe t i t i ve  pr e s s ur e  on a
f i r m  inc r e a s e  i f  it  li c e ns e s  it s  t e c hnol ogy to r i va l s , t hi s  i s  not  t he  c a s e  i f  i t  li c e ns e s 
t e c hnol ogy t o f i r m s  in c om pl e m e nt a r y ma r ke t s ” .  T he  aut hor s  gi ve  a n e xa m pl e  of  how 
S un l i be r a l l y l i c e ns e d i t s  te c hnol ogy t o ot he r s  t o ac c e l e r a t e  t he i r  ac c e pt a nc e  a s  indus t r y
s t a nda r d. S c hi l l i ng ( 1999, P . 269)  s a ys  f ur t he r  t ha t  t he r e  coul d a l s o be  a  dow ns i de  t o
ope n s ys t e m s ,  w hi c h is  t ha t  t he y a r e  of t e n “ c om m odi t i z e d a nd ma y pr ovi de  li t t l e 
a ppr opr i a bi l i t y of  r e nt s  to t he i r  de ve l ope r s ” .  O nc e  a  c om pa ny ha s  c hos e n an ope n
s t a nda r d s t r a t e gy, A s hl e y &  Ra j a m  ( 1987)  in G a r ud &  K um a r a s w a m y ( 1999,  p.360) 
s t a t e  t ha t  “ ope n s ys t e m s  envi r onm e nt  de pe nds  upon the  cont i nua l  int r oduc t i on of  ne w 
pr oduc t s ” . 

D e gr e e  of  ope nne s s 

E ve n if  a com pa ny ha s  chos e n a di f f us i on s t r at e gy f or  i t s  te c hnol ogy, the  que s t i on of  t he 
de gr e e  of  ope nne s s  r e m a i ns .  S ha pi r o &  V a r i a n ( 1999)  a r gue  tha t  the r e  i s  a  t r a de - of f 
be t w e e n ope nne s s  and c ont r ol .  ” T hi s  t r a de - of f  is  f unda m e nt a l  in ne t w or k m a r ke t s .  T o
m a xi m i z e  t he  va l ue  of  your  ne w  t e c hnol ogy, you w i l l  l i ke l y ne e d t o s ha r e  tha t  va l ue 
w i t h ot he r  pl a ye r s  i n the  i ndus t r y.”  ( S ha pi r o & V a r i a n,  1999,  p.199) 

F i gur e  3.4 O pe nne s s  ve r s us  Cont r ol  ( Shapi r o & Var i an,  1999, p. 198) 

S ha pi r o & V a r i a n ( 1999)  a r gue  t ha t  i t  i s  di f f i c ul t  to s uc c e e d w i t h a  f ul l  ope nne s s 
s t r a t e gy. D i f f us i ng your  te c hnol ogy i n a f ul l y ope n s ys t e m  i m pl i e s  t ha t  t he  c om pa ny
c e de s  c ont r ol  of  the  f ut ur e  de ve l opm e nt  of  t he  t e c hnol ogy.  Cons e que nt l y,  one  r i s ks 
de t e r i or a t i on i n qua l i t y and the  pos s i bi l i t y t ha t  c om pe t i ng c om pa ni e s  w i l l  dom i na t e  t he 
t e c hnol ogy i n t he  m a r ke t  pl a c e .  S ha pi r o &  V a r i a n ( 1999)  pr opos e  t ha t  a  s ol ut i on ma y
be  to pl a c e  t he  t e c hnol ogy in t he  ha nd of  a  ne ut r a l  t hi r d pa r t y.
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“ A l l i anc e s  ar e  inc r e as i ngl y  c om m onpl ac e  i n t he  i nf or m at i on e c onom y . ” 
S ha pi r o  &  V a r ia n, 1 9 99 , p .2 01 

S ha pi r o & V a r i a n ( 1999)  s ugge s t  tha t  an ope nne s s  s t r a t e gy coul d be  a nyt hi ng f r om  a 
f ul l  ope nne s s  s t r a t e gy t o a  s e t  of  di f f e r e nt  al l i anc e  s t r a t e gi e s  f or  es t a bl i s hi ng ne w 
pr oduc t  s t a nda r ds . F ul l  ope nne s s  i m pl i e s  tha t  anyone  ca n ge t  ac c e s s  to t he  te c hnol ogy
s pe c i f i c a t i on a nd c r e a t e  pr oduc t s  com pl yi ng w i t h the  s t a nda r d, w he t he r  t he y ha ve 
c ont r i but e d t o the  de ve l opm e nt of  the  t e c hnol ogy or  not .  A l l i a nc e  s t r a t e gi e s  on the  ot he r 
ha nd s ugge s t  tha t  t he  me m be r s  of  t he  al l i a nc e  in s om e  w a y cont r i but e  t o t he 
de ve l opm e nt  of  the  t e c hnol ogy. Cons e que nt l y,  m e m be r  w i l l  ha ve  f ul l  a c c e s s  t o the 
t e c hnol ogy, w he r e a s  non- m e m be r s  coul d be  com pl e t e l y bl oc ke d f r om  or  be  c ha r ge d a 
f e e  f or  us i ng t he  t e c hnol ogy. ( S ha pi r o &  V a r i a n, 1999)  H ow e ve r , the  a bi l i t y to bl oc k
out s i de r s  f r om  us i ng t he  te c hnol ogy i s  not  a n unc om pl i c a t e d t a s k.  Cha pt e r  3.5.4
di s c us s e s  f ur t he r  t he  di l e m m a  of  opt i m um  ne t w or k s i z e .

“ A l l i anc e s  c om e  i n m any  f or m s , de pe ndi ng on the  as s e t s  t hat  t he 
di f f e r e nt  pl ay e r s  br i ng t o the  t abl e .  Som e  of  the m  ope r at e  as  “ s pe c i al 
i nt e r e s t  gr oups ”  ( SI G s )  or  “ t as k  f or c e s ” ,  gr oups  of  i nde pe nde nt 
c om pani e s  that  m e e t  to c oor di nat e  pr oduc t  s t andar ds , int e r f ac e s ,
pr ot oc ol s ,  and s pe c i f i c at i ons .” 

S ha pi r o  &  V a r ia n, 1 9 99 , p .2 02 

S ha pi r o & V a r i a n ( 1999)  s ugge s t  tha t  al l i a nc e s  s pa n a  s pe c t r um  be t w e e n t he  tw o
e xt r e m e s  of  f ul l  ope nne s s  a nd c ont r ol . Thi s  me a ns  t ha t  a n al l i a nc e  s t r a t e gy c a n r a nge 
f r om  an al l i a nc e  tha t  ma ke s  t he  te c hnol ogy f r e e l y a va i l a bl e  t o al l  pa r t i c i pa nt s ,  but  not 
( ne c e s s a r i l y)  t o out s i de r s  to a  w e b bui l t  a r ound one  s pons or .  F ur t he r m or e , S ha pi r o & 
V a r i a n ( 1999)  s t a t e  tha t  the  thr e e  ke y as s e t s  of  an a l l i a nc e  s t r a t e gy ar e  c ont r ol  of  the 
e xi s t i ng i ns t a l l e d ba s e ,  te c hni c a l  s upe r i or i t y a nd int e l l e c t ua l  pr ope r t y r i ght s . 

3.4.5 I N T ER- O RG AN I S AT I O N AL  LI N KAG ES 

A  f i r m  m ay  t hr ough i nt e r - or gani s at i onal  l i nk age  qui c k l y  gai n adv ant age s  by 
e s t abl i s hi ng an i ns t al l e d bas e  and i nc r e as e  the  av ai l abi l i t y  of  c om pl e m e nt ar y  goods . 

A  f i r m  c a n a l s o r a pi dl y de pl oy i t s  t e c hnol ogy,  or  a va i l a bi l i t y of  c om pl e m e nt a r y goods 
t hr ough int e r - or ga ni s a t i ona l  li nka ge s  s uc h a s  exc l us i ve  cont r a c t s , a l l i a nc e s ,  j oi nt 
ve nt ur e s , and bundl i ng a r r a nge m e nt s  ( S c hi l l i ng, 1999,  p. 270) .  A n exa m pl e  is 
M a t s us hi t a , w ho us e d a l l i a nc e s  t o boa s t  t he  ins t a l l e d ba s e  a nd N i nt e ndo w ho us e d
c ont r a c t i ng s t r a t e gi e s  t o bui l d the  a va i l a bi l i t y of  c om pl e m e nt a r y goods  ( S c hi l l i ng,
1999) . I n or de r  t o be ne f i t  f r om  ne t w or k e xt e r na l i t y e f f e c t s ,  the  abi l i t y to bui l d as  gr e a t  a 
ne t w or k as  pos s i bl e  be c om e s  c r uc i a l .  V e nka t r a m a n ( 1998)  s ugge s t s  de s i gni ng an i nt e r - 
or ga ni s a t i ona l  ne t w or k t o l e ve r a ge  m ul t i pl e  int e r de pe nde nt  c om m uni t i e s , ( c us t om e r 
c om m uni t i e s ,  r e s our c e  coa l i t i ons  a nd pr of e s s i ona l  c om m uni t y e xpe r t i s e ) , f or  i nnova t i on
a nd gr ow t h. E vi de nc e  s how s  tha t  com pa ni e s  t ha t  a l r e a dy pa r t - t a ke  in a ne t w or k ha ve  a 
hi ghe r  pr ope ns i t y t o e nt e r  ne w  pa r t ne r s hi ps  and a l l i a nc e s .  Cons e que nt l y,  the  me m be r s 
of  the  ne t w or k w i l l  na t ur a l l y m a ke  i t  e xpa nd a nd gr ow  ( G ul a t i , 1999) . F or  f ur t he r 
i ns i ght s  t o i nt e r - or ga ni s a t i ona l  l i nka ge s , pl e a s e  vi e w  t he  c ha pt e r  on al l i a nc e s . 

3.4.6 P RO M O T I O N  AN D  P RI CI N G 

A  f i r m  m ay  al s o f oc us  on inc r e as i ng t he  i ns t al l e d bas e  by  aggr e s s i v e  pr om ot i on and
pe ne t r at i on pr i c i ng,  i nf l ue nc i ng t he  cons um e r s ’  pe r c e pt i on of  t he  good.
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S c hi l l i ng ( 1999)  ar gue s  t ha t  if  a f i r m  w a nt s  t o i nc r e a s e  t he  li ke l i hood of  adopt i on of 
t he i r  pr oduc t s ,  t he y s houl d f oc us  on aggr e s s i ve  pr i c i ng and or  inve s t  in cons um e r 
e duc a t i on. 

T he  c om pa ni e s  t ha t  w a nt s  to e nl a r gi ng the  s i z e  of  the i r  i ns t a l l e d ba s e  i n or de r  t o
a c c e l e r a t e  t he  vi r t uous  c yc l e  s houl d ac c or di ng t o S c hi l l i ng ( 1999)  c hos e  to s e l l  pr oduc t s 
be l ow  c os t s  or  eve n gi ve  it  a w a y f or  f r e e . T hi s  i n or de r  t o s e c ur e  t he  a dopt i on of 
s t a nda r ds .  T he  r e t ur ns  w i l l  i ns t e a d c om e  f r om  f ut ur e  pr i c e  i nc r e a s e s  or  t he  s a l e  of 
c om pl e m e nt a r y goods . 

S c hi l l i ng ( 1999. p. 272)  s a ys  “m a r ke t i ng c a n al s o inc r e a s e  the  r a t e  a t  w hi c h ne w - t o- t he - 
w or l d t e c hnol ogi e s  a r e  a dopt e d by inc r e a s i ng c us t om e r s ’  aw a r e ne s s  a nd com f or t  l e ve l 
w i t h the  ne w  te c hnol ogy” .  By doi ng “ m i s s i ona r y w or k”  f or  t he  ent i r e  pr oduc t 
de ve l opm e nt  t he  c om pa ny' s  s pons or i ng w i l l  be a r  t he  bi gge r  pa r t  of  t he  ma r ke t i ng
e xpe ns e s .  I t  i s  ne ve r t he l e s s  i m por t a nt  f or  a com pa ny t o a dve r t i s e  s i nc e  tha t  w i l l  s e nd a 
s i gna l  a bout  ne w  ma r ke t  i nt r oduc t i ons  c a us i ng cus t om e r s  to pos t pone  pur c ha s e s , e .g.
M i c r os of t  ha ve  adve r t i s e d pr e - m a r ke t  to ge t  the  c ons um e r s  to w a i t  f or  the i r  ne w 
pr oduc t s .  H a x and W i l de  ar gue  t ha t  i t  is  i m por t a nt  t o c r e a t e  c us t om e r  de m a nd t ha t  i s 
pr e  m a r ke t  s i nc e  thi s  ca n c r e a t e  a  c om pe t i t or  loc kout .

3.5 A l l i an c e s 

3.5.1 AL L I AN CES  &  N ET W O RKS 

No com pany  i s  an is l and.  I n an i nt e r de pe nde nt  wor l d, ev e r y  c om pany 
has  t o t hi nk  in t e r m s  of  wor k i ng wi t h ot he r s  i f  i t  want s  t o c om pe t e  in t he 
gl obal  m ar k e t  pl ac e . 

A ki o M o r it a, f o r m er  Ch ai r m a n of  S o ny 
i n Y o s h i no  &  Ra ng an , 1 99 9 

Y ve s  D oz  ( 1995)  de s c r i be s  how  i nt e ns i f i c a t i on and s e c t or a l  s pr e a d of  gl oba l 
c om pe t i t i on ha s  w or ke d a s  one  m a j or  dr i vi ng f or c e  i n the  s ur ge  of  s t r a t e gi c  a l l i a nc e s  i n
r e c e nt  pa s t .  H e  a r gue s  t ha t  t hi s  c a l l s  f or  a c c e l e r a t e d pe r m ut a t i ons  of  a n i nc r e a s i ngl y
c om pl e x s e t  of  s ki l l s .   A  s t r a t e gi c  a l l i a nc e  i s  de f i ne d by G ul a t i  ( 1999,  p397)  a s  ”a ny
vol unt a r y ini t i a t e d coope r a t i ve  agr e e m e nt  be t w e e n f i r m s  tha t  invol ve s  exc ha nge , 
s ha r i ng,  or  c o de ve l opm e nt ,  a nd it  c a n inc l ude  c ont r i but i ons  by pa r t ne r s  of  c a pi t a l , 
t e c hnol ogy, or  f i r m  s pe c i f i c  as s e t s . ”  E i s e nha r dt  & Bi r d S c hoonhove n ( 1996, p137)  s a y
” A l l i a nc e s  a r e  [ …]  c oope r a t i ve  r e l a t i ons hi ps  dr i ve n by a  l ogi c  of  s t r a t e gi c  r e s our c e 
ne e ds  a nd s oc i a l  r e s our c e  oppor t uni t i e s .” 

E i s e nha r dt  &  Bi r d S c hoonhove n ( 1996)  ar gue  t ha t  a l l i a nc e s  us ua l l y f or m  i n t w o
s pe c i f i c  c a s e s ,  w he n c om pa ni e s  a r e  i n a  vul ne r a bl e  s t r a t e gi c  pos i t i on,  i . e .  c om pe t i ng i n
a n em e r gi ng or  hi ghl y com pe t i t i ve  indus t r y,  or  i n t he  a t t e m pt  t o pi one e r  a s pe c i f i c 
t e c hnol ogy, or  in a  s t r ong s t r a t e gi c  pos i t i on,  l e d by w e l l - c onne c t e d m a na ge m e nt  te a m s ,
w he r e  a l l i a nc e s  a r e  s e e n in t e r m s  of  s oc i a l  oppor t uni t i e s .  D uys t e r s ,  D e  M a n & 
W i l de m a n ( 1999)  a r gue  tha t  the  s pe e d in t he  em e r ge nc e  of  a l l i a nc e s  r e f l e c t s  a  di s t i nc t 
s hi f t  i n s t r uc t ur e  of  the  bus i ne s s  e nvi r onm e nt  a nd the  pr oc e s s  of  t e c hnol ogi c a l  cha nge . 
A c c or di ng to the  aut hor s ,  t he  m a i n dr i ve r s  of  coope r a t i on ar e  gl oba l i s a t i on, inc r e a s i ng
R& D  c os t s ,  c om pl e xi t y of  pr oduc t s  and t he  pa c e  of  t e c hnol ogi c a l  de ve l opm e nt .

D uys t e r s  e t  a l .  ( 1999)  f ur t he r  a r gue s  t ha t  t he  s t r a t e gi c  va l ue  of  a n a l l i a nc e  c a nnot  be 
f ul l y e xpl oi t e d unl e s s  one  pa ys  at t e nt i on t o t he  ove r a l l  ne t w or k ar ound t he  a l l i a nc e . 
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” T he  r e a l  s t r a t e gi c  pot e nt i a l  of  a l l i a nc e s  c a n onl y be  r e a l i s e d w he n t he  ne t w or k a s  a 
w hol e  i s  m a na ge d. ”  ( D uys t e r s  et  al , 1999,  p. 182)  I n or de r  to s us t a i n a nd im pr ove 
c om pe t i t i ve ne s s , A ndr e w s  and H a hn ( 1998)  s ugge s t  tha t  c om pa ni e s  i n know l e dge - 
ba s e d i ndus t r i e s  toda y ne e d not  onl y to pa r t i c i pa t e  i n a l l i a nc e s  w i t h s i ngl e  pa r t ne r s , but 
t o pa r t - t a ke  in a  w e b ar ound a s ha r e d vi s i on. The  a bi l i t y to ha ndl e  r e l a t i ons  a nd pos i t i on
t he  c om pa ny w i t hi n t he  ne t w or k w i l l  be c om e  c r i t i c a l  t o i t s  s uc c e s s ,  w hi c h w e  w i l l 
e l a bor a t e  on in t he  f ol l ow i ng s e c t i ons . 

Spons or 

G a r ud &  K um a r a s w a m y ( 1993)  w r i t e  i n t he i r  s t udy of  S un M i c r os ys t e m s  ope n s ys t e m s 
s t r a t e gy, tha t  S un e xpl oi t e d a t r a ns i s t a nt  m onopol y pos i t i on tha t  a r os e  f r om  it s  r ol e  a s  a
t e c hnol ogy s pons or .  “A  s pons or  i s  a f i r m  w i l l i ng to i nve s t  i n t he  de ve l opm e nt  of  a 
t e c hnol ogy w hi l e  s ha r i ng br e a kt hr oughs  w i t h ot he r s  to pr om ot e  i t s  t e c hnol ogy as  the 
i ndus t r y s t a nda r ds ”  ( G a r ud & K um a r a s w a m y,  1993, p.359) .  K a t z  & S ha pi r o ( 1986, 
p.359)  de f i ne  a  s pons or  di f f e r e nt l y a  s pons or  is  as  “ a  f i r m  w i l l i ng to m a ke  i nve s t m e nt s 
t o es t a bl i s h it s  pr opr i e t a r y te c hnol ogy. I nve s t m e nt s  ar e  i n t he  f or m  of  pe ne t r a t i on
pr i c i ng tha t  is  r e c oupe d la t e r  by pr i c i ng i n e xc e s s  of  m a r gi na l  c os t s ” . S ha pi r o & V a r i a n
( 1999)  s e e  t he  s pons or  a s  a  c e nt r a l  a c t or  t ha t  pr e s e r ve s  pr opr i e t a r y r i ght s  ove r  a  ke y
c om pone nt ,  m a i nt a i ns  c ont r ol  ove r  the  e vol ut i on of  the  t e c hnol ogy a nd ma y c ol l e c t 
r oya l t i e s  f r om  the  m e m be r s . 

F ur t he r m or e ,  G a r ud &  K um a r a s w a m y ( 1993)  r e f l e c t  on the  pr i vi l e ge s  of  s pons or s hi p,
a nd que s t i ons  i f  the  R& D  inve s t m e nt s  f r om  pr oduc t s  w i t h s hor t  l i f e  c yc l e s  w i l l  gi ve 
e nough r e t ur ns .  A f t e r  ha vi ng cl os e l y s t udi e d t he  ec onom i c s  of  S un, i n s um m e r y t he y
f ound t ha t  e c onom i c s  of  s ubs t i t ut i on oc c ur  due  t o “ pr e s e r va t i on a nd enha nc e m e nt  of 
e xi s t i ng know l e dge  t hr ough the  us e  of  s t a nda r di z e d int e r f a c e  s pe c i f i c a t i ons  a nd
t e c hnol ogi c a l  pl a t f or m s  w i t h w i de de gr e e s  of  f r e e dom ”  ( G a r ud & K um a r a s w a m y,  1993,
p.365) .   T he  aut hor s  f ound pr i m a r i l y tha t  i n t he  ac t  of  a s pons or , S un w a s  pr ovi de d w i t h
e a r l i e s t  a c c e s s  t o i t s  t e c hnol ogy.  A nd tha t  a ti m e  la g e xi s t e d be t w e e n a c c e s s  t o
t e c hnol ogy a nd it s  i m pl e m e nt a t i ons  t o ot he r s . M or e ove r ,  the  s pons or  w i l l  be  a bl e  t o
i nt r oduc e  it s  t e c hnol ogy f a s t e r  tha n ot he r s  be c a us e  l e a r ni ng- by doi ng pr ovi de s  t he 
s pons or  w i t h a de e pe r  de pr e c i a t i on of  i t s  t e c hnol ogy. 

3.5.2 CO - O P ET I T I O N 

G am e  T he or y 

A n im por t a nt  addi t i on to ec onom i c  the or y w a s  i nt r oduc e d by M or ge ns t e r n a nd von
N e um a n ( 1944) . I n T he  t he or y  of  gam e s  and e c onom i c  be hav i our ,  the y pr e s e nt  t he 
c onc e pt  of  ga m e  t he or y. G a m e  the or y i m pl i e s  tha t  the r e  i s  a w i n- l oos e  s i t ua t i on,  i .e .  i f 
one  pl a ye r  w i ns , the  ot he r  is  bound t o loos e  e qua l l y muc h.  I t  i s  di f f i c ul t  to ga i n m or e 
f r om  a ga m e  t ha n one  c ont r i but e s . I f  one  w e r e  to as k f or  m or e  t ha n one  c ont r i but e s 
w i t h,  t he r e  w oul d be  no r e a s on f or  t he  ot he r  pl a ye r s  to le t  you pa r t i c i pa t e , as  the y w oul d
ga i n mor e  f r om  exc l udi ng you f r om  the  ga m e .  The  P r i s one r ’ s  di l e m m a ,  w hi c h i s 
pr e s e nt e d as  a f unda m e nt a l  exa m pl e  i n G a m e  t he or y, as s um e s  t ha t  t he  tw o pa r t i e s  ar e 
una bl e  t o coope r a t e  but  c onc l ude s  tha t  the y coul d a c hi e ve  a be t t e r  r e s ul t  f or  bot h pa r t i e s 
i f  the y coope r a t e d. 

Co- ope t i t i on

D oz , H a m e l  a nd P r a ha l a d w r ot e  a s  e a r l y as  i n 1989 t ha t  ” Col l a bor a t i on be t w e e n
c om pe t i t or s  i s  in f a s hi on.” ( p 133)  N a l e buf f  & Br a nde nbur ge r  ( 1996)  c onc l ude  t ha t 
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m a ki ng pr of i t  i s  of  im por t a nc e  t o any bus i ne s s , but  s ugge s t s  tha t  a  w i n- l os e  s i t ua t i on is 
not  t he  onl y opt i on in a  com pe t i t i ve  f i e l d.  The y pr opos e  t ha t  a  w i n- w i n s i t ua t i on ca n be 
r e a c he d by c oope r a t i on a m ong indi vi dua l  e nt i t i e s  in or de r  to cr e a t e  a la r ge r  ma r ke t  t ha t 
w i l l  be ne f i t  al l  the  i ndi vi dua l  ent i t i e s .  A  conc e pt  of  c o- ope t i t i on is  s ugge s t e d, w he r e 
c oope r a t i on w i l l  r e m a i n i n or de r  t o c r e a t e  a  bi gge r  pi e  and com pe t i t i on in or de r  t o
di vi de  t he  pi e .  ( N a l e buf f  &  Br a nde nbur ge r  1996) . 

D oz  e t  a l .  ( 1989)  a r gue  t ha t  it  ta ke s  a  l ot  of  m one y to de ve l op ne w  pr oduc t s  and
pe ne t r a t e  ma r ke t s  a nd com pa ni e s  ca n no- l onge r  ha ndl e  thi s  al one . The y f ur t he r  pr opos e 
t ha t  an al l i a nc e  w i t h a c om pe t i t or  t o a c qui r e  ne w  t e c hnol ogi e s  or  s ki l l s  r e f l e c t s  a
c om m i t m e nt  of  bot h pa r t ne r s . J a m e s  F .  M oor e  ( 1996)  ha s  w r i t t e n a book ca l l e d ”T he 
de a t h of  c om pe t i t i on” ,  i n w hi c h he  s ugge s t s  tha t  com pe t i t i on as  w e  r out i ne l y thi nk of  i t 
i s  de a d.  H e  f ur t he r  pr opos e s  tha t  the r e  i s  a  ne e d f or  c oe vol ut i on, i nvol vi ng coope r a t i on
a s  w e l l  as  c onf l i c t .  F r om  bi ol ogy,  w e  know  t ha t  t he  pr e da t or  and pr e y li ve  in a 
s ym bi ot i c  r e l a t i ons hi p, t w o s pe c i e s  c om pe t e  by s uc c e s s i ve l y out s m a r t i ng t he  ot he r 
( M oor e ,  1993) . ”P e r f e c t  a da pt i on of  t he  pr e da t or  w oul d e l i m i na t e  the  pr e y s pe c i e s  and
be  the  w or s t  out c om e  f or  the  pr e da t or  s pe c i e s ”  ( J a nt s c h,  1980, in M a l m  a nd Ene r ot h,
1996) .

N a l e buf f  &  Br a nde nbur ge r  ( 1996)  int r oduc e  s om e t hi ng t he y c a l l  the  val ue  ne t .  T hi s  i s 
pr opos e d i n or de r  t o unde r s t a nd w ho t he  pl a ye r s  a r e  t ha t  pa r t i c i pa t e  i n a  s pe c i f i c 
bus i ne s s  e nvi r onm e nt . The  pl a ye r s  invol ve d i n the  m a r ke t  i nc l ude  com pe t i t or s , 
s uppl i e r s ,  c us t om e r s , and c om pl e m e nt or s . By cr e a t i ng the  va l ue  ne t ,  w e  be gi n to gr a s p
s om e  s pe c i f i c  de t a i l s .  W i t hi n t he  va l ue  ne t ,  t he r e  ar e  s ym m e t r i c  r ol e s .( N a l e buf f  & 
Br a nde nbur ge r , 1996) 

3.5.3 ECO S Y S T EM S  &  W EB S T RAT EG I ES 

T e c hnol ogi c al  pr oduc t s  do not  s t and al one . T he y  de pe nd on the 
e x i s t e nc e  of  ot he r  pr oduc t s  and ot he r  t e c hnol ogi e s .  [ … ]  U nl i k e  pr oduc t s 
of  the  pr oc e s s i ng wor l d,  s uc h as  s oy be ans  or  r ol l e d s t e e l ,  t e c hnol ogi c al 
pr oduc t s  e x i s t  wi t hi n loc al  gr oupi ngs  of  pr oduc t s  t hat  s uppor t  and
e nhanc e  the m .  T he y  e x i s t  in m i ni - e c ol ogi e s . 

W . Br ia n  A r t h ur , 19 9 6, p 1 05 

P e r s s on,  Ros e ngr e n &  W i l s hi r e  ( 1999)  s ugge s t  a  c onc e pt  of  f oc a l  poi nt s , de f i ne d as  a 
c ol l e c t i on of  s of t w a r e  i nt e r f a c e s  w or ki ng a s  a  s t a nda r d tha t  li nks  be t w e e n ha r dw a r e , 
s of t w a r e  a nd us e r s .  ”. .. f oc a l  poi nt s  he l p t he i r  c r e a t or s  or ga ni s e  t ur boc har ge d t e c hnol ogy 
we bs  c om pr i s i ng m a ny di f f e r e nt  pl a ye r s ,  l i nke d by f or m a l  or  i nf or m a l  a l l i a nc e s , tha t 
c oope r a t e  to the i r  m ut ua l  be ne f i t  by agr e e i ng to s ha r e  a  c om m on t e c hnol ogy
pl a t f or m .” ( P e r s s on e t  al . ) 

H a ge l  ( 1996)  s ugge s t s  a c onc e pt  of  e c onom i c  we bs ,  w hi c h he  de f i ne s  a s  com pa ni e s  tha t 
us e  a  c om m on ar c hi t e c t ur e  t o de l i ve r  inde pe nde nt  el e m e nt s  of  an ove r a l l  va l ue 
pr opos i t i on t ha t  gr ow s  s t r onge r  as  m or e  c om pa ni e s  j oi n t he  s e t .  H e  a r gue s  t ha t  t hi s  ki nd
of  w e bs  ha ve  na t ur a l l y be e n c r e a t e d i n r e s pons e  t o an e nvi r onm e nt  of  r i s k a nd
unc e r t a i nt y – w hi c h is  w hy the y ar e  s o pr e va l e nt  in hi gh- t e c hnol ogy ar e na s . 

T he  c onc e pt  of  t he  v al ue  ne t  is  di s c us s e d by s om e  aut hor s  ( A ndr e w s  and H a hn,  1998; 
N a l e buf f  &  Br a nde nbur ge r ,  1996) .  T hi s  i s  pr opos e d i n or de r  t o unde r s t a nd w ho the 
pl a ye r s  ar e  t ha t  pa r t i c i pa t e  in a s pe c i f i c  bus i ne s s  e nvi r onm e nt . The  pl a ye r s  invol ve d i n
t he  m a r ke t  i nc l ude  c om pe t i t or s ,  s uppl i e r s , c us t om e r s ,  a nd com pl e m e nt or s .  By c r e a t i ng
t he  va l ue  ne t , w e  be gi n t o gr a s p s om e  s pe c i f i c  de t a i l s .  N a l e buf f  & Br a nde nbur ge r 
( 1996)  f ur t he r  s ugge s t  t ha t  w i t hi n t he  va l ue  ne t ,  t he r e  ar e  s ym m e t r i c  r ol e s . The s e 
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oppos i ng r ol e s  im pl y t ha t  di f f e r e nt  pl a ye r s ,  pl a y m ul t i pl e  r ol e s  at  di f f e r e nt  t i m e s ,  e. g. 
t he  s uppl i e r  ma y be c om e  a  c om pe t i t or  or  your  c om pe t i t or  ma y be c om e  your 
c om pl e m e nt or .  T he  e s s e nc e  of  al l  t hi s  i s  the  c r e a t i on of  a  ve r y c om pl e x m a r ke t ,  in
w hi c h m ul t i pl e  pl a ye r s  pl a y m ul t i pl e  r ol e s .  ( N a l e buf f  &  Br a nde nbur ge r ,  1996) 

A r t hur  ( 1996)  us e s  t he  c onc e pt  of  ec ol ogi e s ,  c ons i s t i ng of  a  num be r  of  m i ni - e c ol ogi e s 
or  w e bs .  H e  f ur t he r  s ugge s t s  tha t  ec ol ogi e s  ar e  t he  ba s i c  uni t s  f or  s t r a t e gy in toda y’ s 
know l e dge - ba s e d i ndus t r i e s .  ” .. . pl a ye r s  c om pe t e  not  by l oc ki ng in a  pr oduc t  on t he i r 
ow n but  by bui l di ng we bs  – loos e  a l l i a nc e s  of  com pa ni e s  or ga ni s e d a r ound a mi ni - 
e c ol ogy – tha t  am pl i f y pos i t i ve  f e e dba c ks  t o t he  ba s e  t e c hnol ogy. ” ( A r t hur , 1996,  p 106) 

H a ge l  ( 1996)  s ugge s t s  tha t  w i t hi n an ec onom i c  w e b, w e  c a n f i nd t e c hnol ogy  we bs  tha t 
or ga ni s e  a r ound a  s pe c i f i c  te c hnol ogy, c us t om e r  we bs ,  t ha t  or ga ni s e  a r ound t he 
be ha vi our  of  s pe c i f i c  cus t om e r  s e gm e nt s  or  m ar k e t  we bs ,  or ga ni s e d a r ound a  s pe c i f i c 
t ype  of  tr a ns a c t i ons . F ur t he r m or e ,  he  a r gue s  t ha t  w i t hi n e a c h w e b, f or  e xa m pl e  a 
t e c hnol ogy w e b,  c l us t e r s  of  pa r t i c i pa nt s  com pe t e  in v al ue  we bs ,  w hi c h s e e k to c a pt ur e 
a s  la r ge  a  s ha r e  of  the  t ot a l  va l ue - c r e a t i on oppor t uni t y. The  t e c hnol ogy w e b f oc us e s  on
m a xi m i s i ng c us t om e r  va l ue , w he r e a s  t he  va l ue  w e b f oc us e s  on m a xi m i s i ng va l ue 
c r e a t i on f or  a s pe c i f i c  gr oup of  c om pa ni e s  w i t hi n t he  f or m e r  w e b.  ( H a ge l ,  1996) 

T e c hnol ogy w e bs  a r e  be c om i ng pr om i ne nt  in H i gh- t e c h i ndus t r i e s ,  a s  t he y i nvol ve 
pr oj e c t s  of  s i gni f i c a nt  r i s k,  m a j or  i nve s t m e nt s  i n com pl e x e nvi r onm e nt s  of  hi gh
unc e r t a i nt y.  H a ge l  ( 1996)  a r gue s  t ha t  w e b s t r a t e gi e s  ena bl e  pa r t i c i pa nt s  to f oc us  on
t he i r  c or e  c a pa bi l i t i e s  a nd e f f e c t i ve l y m a na ge  t he  r i s k invol ve d in hi gh- t e c h pr oj e c t s .  A 
t e c hnol ogy w e b ca n m a na ge  r i s k i n a num be r  of  w a ys ,  by f oc us ,  by inc r e a s e d f l e xi bi l i t y
t hr ough s ha r e d inve s t m e nt s  and by unl e a s hi ng pow e r f ul  dr i ve r s  of  inc r e a s i ng r e t ur ns . 
T e c hnol ogy w e bs  a l s o t e nd t o im pr ove  the  innova t i ve  c l i m a t e  of  the 
or ga ni s a t i on. ( H a ge l ,  1996)  Ra t he r  tha n ve r t i c a l  i nt e gr a t i on w i t hi n a  l a r ge  cor por a t i on
t ha t  te nds  t o be c om e  t oo la r ge  a nd s l ow , pa r t ne r s hi ps  a nd ne t w or ks  a r e  a  s ol ut i on to
m a i nt a i n f l e xi bi l i t y. S i nc e  t he  ne t w or k a s  a  uni t y w i l l  conque r , the r e  a r e  s i gni f i c a nt 
i nc e nt i ve s  t o c ont i nue  t o de ve l op the  r e l a t i ons hi ps .( M oor e , 1996) 

A l t hough a  c om pa ny i s  enga ge d i n a  pr ogr e s s i ve  ne t w or k of  pa r t ne r s ,  it  i s  i m por t a nt  not 
t o be c om e  myopi c  about  r e l a t i ons . A  good te c hnol ogy w e b/ ne t w or k c a n s uc c e s s f ul l y be 
c om bi ne d w i t h l oc a l  cl us t e r . ( D uys t e r s  et  a l .,  1999;  A ndr e w s  & H a hn,  1999) 

3.5.4 O P T I M I S I N G  N ET W O RKS 

S ha pi r o ( 1999)  ar gue s  tha t  the  c ha r a c t e r i s t i c s  of  t he  ne t w or k e c onom y r e i nf or c e  the 
na t ur a l  ba r r i e r s  to ent r y. Be s i de s  i ndi vi dua l  s w i t c hi ng cos t s , ne t w or k e xt e r na l i t i e s  cr e a t e 
c ol l e c t i ve  s w i t c hi ng c os t s .  U S  l e gi s l a t i on i s  pa r t i c ul a r l y s t r i c t  a ga i ns t  a nt i c om pe t i t i ve 
be ha vi our .  A nt i t r us t  l a w s  s t a t e  tha t  la r ge  c or por a t i ons  ma y ge ne r a l l y not  e nga ge  i n
c oope r a t i ve  a l l i a nc e s ,  a s  t hi s  m a y l i m i t  com pe t i t i on and s l ow  t e c hnol ogi c a l 
de ve l opm e nt . 

S ha pi r o ( 1999)  f ur t he r  pr opos e s  tha t  e x c l us i v e  m e m be r s hi p ca n be  a s our c e  of 
m onopol i s t i c  pow e r  of  a ne t w or k. 

“ .. .e x c l us i v e  de al i ng and e x c l us i v e  m e m be r s hi p r ul e s  can pr e v e nt  an
e m e r gi ng ne t wor k  fr om  gai ni ng t he  cr i t i c al  m as s  ne c e s s ar y  to of f e r  r e al 
v al ue  t o c ons um e r s ,  whi c h i t  ul t i m at e l y  m us t  do t o s ur v i v e .” 

S ha pi r o , 1 99 9 , p.5
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O n the  ot he r  ha nd, he  s a ys  tha t  mos t  exc l us i ve  m e m be r s hi p al l i a nc e s  ar e  not 
a nt i c om pe t i t i ve . I ns t e a d,  t he y c a n “ s e r ve  t o di f f e r e nt i a t e  pr oduc t s  and ne t w or ks , to
e nc our a ge  inve s t m e nt  i n t he s e  ne t w or ks ,  a nd to ove r c om e  f r e e  r i di ng. ” ( S ha pi r o, 1999, 
p.6) 

T he  e s s e nc e  of  thi s  is  t ha t  t he r e  is  a de l i c a t e  ba l a nc e  be t w e e n a  s uf f i c i e nt l y ope n
a l l i a nc e  a nd an e f f e c t i ve , not  ove r l y f r a gm e nt e d al l i a nc e .  I n or de r  not  t o hi nde r 
c om pe t i t i on a nd vi ol a t e  a nt i t r us t  la w s ,  t he  al l i a nc e  mus t  be  ope n f or  anyone  to joi n. 
S t i l l , i n or de r  t o a voi d f r e e  r i di ng and bui l d a n e f f e c t i ve  a l l i a nc e , s om e  f or m  of 
e x c l us i v i t y  r ul e s  a r e  ne c e s s a r y.

3.6 C h ap t er  S u m m ar y

O ur  t he or e t i c a l  f r a m e w or k s t a r t e d de s c r i bi ng how  tr a di t i ona l  ma na ge m e nt  t he or y ha s  i t s 
r oot s  i n a  s t a bl e  e nvi r onm e nt . W e  the n move d on t o di s c us s  how  hi gh- t e c h indus t r i e s  i n
t oda y’ s  ne t w or k e c onom y a r e  c ha r a c t e r i s e d by a  di f f e r e nt , ve r y tur bul e nt  envi r onm e nt . 
E m e r gi ng f r om  t hi s  w e  di s c us s e d the  t he or i s i ng, w e  de s c r i be d the  tw o di f f e r e nt  vi e w s 
on cha os  m a na ge m e nt .  A  num be r  of  a ut hor s  ( Cha kr a va r t hy,  1997;  M a c I nt os h & 
M a c L e a n,  1999;  M a l m  & Ene r ot h, 1996)  s ugge s t  t ha t  i ndus t r y de ve l opm e nt  pa t t e r ns 
c oul d be  vi e w e d a s  di s s i pat i v e  s t r uc t ur e s .  T he y a r gue  tha t  t he  indus t r y goe s  t hr ough
bi f ur c at i on poi nt s ,  pe r i ods  of  i ns t a bi l i t y or  c ha os ,  f r om  w hi c h de ve l opm e nt  coul d t a ke  a 
num be r  of  di r e c t i ons . A  s e c ond vi e w ,  pr i m a r i l y r e pr e s e nt e d by Br ow n & Ei s e nha r dt 
( 1997, 1998)  and Ei s e nha r dt  &  Br ow n ( 1998, 1999) ,  a r gue  tha t  s om e  i ndus t r i e s  do not 
e xpe r i e nc e  a  pa t t e r n of  di s s i pa t i ve  s t r uc t ur e s . I ns t e a d,  t he y s ugge s t  tha t  the y ar e 
c ons t a nt l y i n a  s t a t e  of  cha os  a nd c om pe t i ng on the  e dge  of  chaos .  W e  di s c us s e d how 
Cha kr a va r t hy ( 1997)  and Br ow n &  Ei s e nha r dt  ( 1997,  1998) / E i s e nha r dt  &  Br ow n
( 1998, 1999)  s ugge s t  bot h c onve r gi ng and di ve r gi ng ma nne r s  of  m a na gi ng t hi s  c ha ot i c 
e nvi r onm e nt . 

T he  i nt r oduc t i on on ma na ge m e nt  of  cha os  i s  us e d i n or de r  t o de s c r i be  t he 
c ha r a c t e r i s t i c s  i n t he  e nvi r onm e nt  of  our  c a s e  s t udy.  E m e r gi ng f r om  the  t he or y on the 
e nvi r onm e nt a l  c ha r a c t e r i s t i c s , w e  cont i nue d by f oc us i ng on t w o ce nt r a l  i s s ue s ;  s t a nda r d
s e t t i ng and a l l i a nc e s . 

T he  di s c us s i on on s t a nda r ds  c onc l ude d t ha t  t he  r ol e  of  i ndus t r y dr i ve n s t a nda r ds  t e nds 
t o inc r e a s e .  F or m a l  s t a nda r d s e t t i ng is  a  l ong, c om pl e x pr oc e s s , w hi c h i s  not  w e l l  s ui t e d
f or  f a s t  pa c e d H i gh- t e c h indus t r i e s .  I n or de r  to s e t  a s t a nda r d, the  i m por t a nc e  of 
unde r s t a ndi ng ne t w or k ext e r na l i t y dyna m i c s ,  le a r ni ng ef f e c t s  and s i gna l l i ng e f f e c t s  w a s 
e m pha s i s e d. W e  the n di s c us s e d how  the r e  i s  w i de  s pe c t r um  of  s t r a t e gi e s  f or 
i m pl e m e nt i ng s t a nda r d- s e t t i ng a nd di f f e r e nt  ki nds  of  r e w a r ds  to be  e xpe c t e d. A s  our 
c a s e  s t udy w i l l  de s c r i be  the  im pl e m e nt a t i on of  a n ope n s t a nda r d s t r a t e gy,  w e  di s c us s e d
f ur t he r  in de pt h the  t he or i s i ng on t hi s  t opi c .  W e  di s c us s e d t he  r e a s ons  f or  c hoos i ng an
ope n s t a nda r d s t r a t e gy a nd the  di l e m m a  of  c hoos i ng a s ui t a bl e  de gr e e  of  ope nne s s .

F r om  the  pr e vi ous  di s c us s i on,  w e  c onc l ude d t ha t ,  in m a ny c a s e s ,  a n a l l i a nc e  s t r a t e gy of 
s om e  f or m  is  the  be s t  w a y t o pr ogr e s s  t he  s t a nda r di s a t i on pr oc e s s . Cons e que nt l y,  w e 
c ont i nue d a di s c us s i on on t he  r e a s ons  f or  e nt e r i ng pa r t ne r s hi ps  w i t h ot he r  com pa ni e s . 
W e  pr e s e nt e d a num be r  of  vi e w s  on al l i a nc e  s t r a t e gi e s  a nd the  pot e nt i a l  a dva nt a ge s . A s 
w e  ha ve  obs e r ve d the  phe nom e non of  c om pe t ing c om pa ni e s  e nt e r i ng a l l i a nc e s  s e r vi ng a
c om m on goa l ,  w e  di s c us s e d t he  c ons e que nc e s  of  co- ope t i t i on a nd the  r ol e  of  ga m e 
t he or y i n expl a i ni ng t hi s  phe nom e non.  Com pl e x ne t w or ks  of  al l i a nc e s  ha ve  be e n
r e f e r r e d t o i n te r m s  of  ne t w or ks , w e bs  and e c ol ogi e s  tha t  coul d he l p us  e xpl a i n the 
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dyna m i c s  of  w or ki ng w i t h al l i a nc e s  on a  br oa de r  l e ve l . F i na l l y,  w e  di s c us s e d how  s uc h
ne t w or ks  m us t  be  opt i m i s e d f or  i t s  pur pos e .  The y ne e d t o be  ope n and de m oc r a t i c 
e nough not  t o vi ol a t e  ant i t r us t  le gi s l a t i on and s t i l l  l i m i t e d i n or de r  t o pr ogr e s s 
t e c hnol ogy de ve l opm e nt  a s  e f f e c t i ve l y a s  pos s i bl e .



Blu et oo t h – M an ag in g  t he  D y na m i c s  of  T e ch no l og y S el ec ti o n Blu et oo t h

Chapt e r  4 

B L U E TO O T H 

T he  P r o m i s e  of  W i r e l e s s  Con ne c t i v i t y 

I n thi s  chapt e r , we  pr e s e nt  t he  em pi r i c al  dat a i n t he  f or m  of  a c as e . T he  c as e  di s c us s e s 
di f f e r e nt  as pe c t s  f r om  t he  de v e l opm e nt  of  B l ue t oot h t o what  i t  is  t oday . 

I n the  c ol d,  S w e di s h D e c e m be r  ni ght  P e r  S ve ns s on w a s  r i di ng hi s  bi c yc l e  hom e  f r om 
w or k.  A not he r  c ha ot i c  w e e k at  w or k ha d com e  to i t s  end.  H e  w a s  r e f l e c t i ng on the 
r e c e nt  e ve nt s  a nd t he  hi s t or y of  t he  bus i ne s s  tha t  w a s  onl y a n ide a ,  a  f e w  ye a r s  a go.  H e 
w a s  now  in c ha r ge  of  S t r a t e gi c  P a r t ne r s  i n t he  Bl ue t oot h or ga ni s a t i on of  Er i c s s on
M obi l e  Com m uni c a t i ons  in Lund, S w e de n. O n D e c e m be r  1,  1999, M i c r os of t ,  L uc e nt ,
3Com  and M ot or ol a  j oi ne d the  pr om ot e r  gr oup of  t he  Bl ue t oot h s pe c i a l  i nt e r e s t  gr oup. 
N ow , the  Bl ue t oot h t e c hnol ogy w a s  unde ni a bl y f a c i ng a  ve r y pr om i s i ng f ut ur e .
H ow e ve r ,  m a ny di f f i c ul t  de c i s i ons  ha d be e n m a de  t o ge t  w he r e  the y a r e  toda y. H a d
t he y be e n r i ght  i n s ha r i ng the  t e c hnol ogy?  W a s  t he  S pe c i a l  I nt e r e s t  G r oup ( S I G )  the 
be s t  w a y of  pr om ot i ng the  t e c hnol ogy?  W oul d the y be  a bl e  t o m a ke  Bl ue t oot h int o a
pr of i t a bl e  bus i ne s s  f or  E r i c s s on? 

4.1 Th e  V i s i on  of  Wi r e l e s s  C on n e c t i vi t y

D ur i ng a  s t r ol l  i n t he  w oods ,  on a  s unny da y i n M a y 1994, P e r  S ve ns s on di s c us s e d a n
i de a  w i t h N i l s  Rydbe c k, he a d of  r e s e a r c h,  w hi c h t he y ca l l e d t he  ” ba g- t r i c k” . Thi s  ide a 
w a s  l a t e r  r e na m e d t he  ”br i e f c a s e  t r i c k” , i. e . the  not e book c om put e r  in t he  br i e f c a s e  tha t 
a ut om a t i c a l l y dow nl oa ds  your  em a i l  w i t h t he  com m a nd of  your  m obi l e  phone  a f e w 
m e t e r s  a w a y.   A l r e a dy in 1993, P e r  S ve ns s on ha d a n ide a  of  how  to c ut  the  c a bl e s  t ha t 
c onne c t  va r i ous  e l e c t r oni c  de vi c e s  w i t h t he  he l p of  s m a l l  r a di o t r a ns m i t t e r . S hor t l y af t e r 
t hi s  w a l k in the  w oods , P e r  S ve ns s on and N i l s  Rydbe c k s hook ha nds  t o go a he a d on a 
ne w  i nve nt i on, or i gi na l l y c ode  na m e d M C- l i nk.

T oda y, t ha t  ve r y te c hnol ogy ha s  be e n r e na m e d Bl ue t oot h,  w i t h the  vi s i on of  uni t i ng
t e l e c om  and da t a c om  in a  s i m i l a r  w a y tha t  K i ng H a r a l d Bl ue t oot h uni t e d t he 
S c a ndi na vi a n ki ngdom s ,  i n t he  10t h ce nt ur y. Bl ue t oot h ha s  r e a c he d a w i de  indus t r y
a c c e pt a nc e . T he  Bl ue t oot h S pe c i a l  I nt e r e s t  G r oup ( S I G )  ha s  be e n a  s t r ong dr i vi ng f or c e , 
e s pe c i a l l y t he  ini t i a l  pr om ot e r  gr oup c om pr i s i ng Er i c s s on,  I nt e l ,  N oki a ,  I BM  and
T os hi ba .  I t  ha s  now  evol ve d i nt o a  w or l dw i de  a l l i a nc e , e nc om pa s s i ng ar ound 1400
m e m be r s .  T he r e  is  s t i l l  no Bl ue t oot h pr oduc t  on t he  m a r ke t . T he  f i r s t  w a s  i n f a c t  jus t 
r e c e nt l y pr e s e nt e d,  but  w i l l  not  be  on the  m a r ke t  unt i l  the  m i ddl e  of  the  ye a r  2000. 
Cons e que nt l y,  t he r e  is  s t i l l  muc h unc e r t a i nt y r e ga r di ng the  f ut ur e  of  Bl ue t oot h.  O nl y
r e c e nt l y, M i c r os of t ,  M ot or ol a , L uc e nt  a nd 3Com  j oi ne d t he  pr om ot e r  gr oup,  w hi c h now 
e xhi bi t s  a n s t r ong f or c e  f r om  bot h t he  te l e c om  a nd the  c om put e r  i ndus t r y.  T he  pot e nt i a l 
i s  undoubt e dl y ve r y pr om i s i ng. T he  ne w s l e t t e r  of  the  Bl ue t oot h S I G ’ s  r e a ds , “ be f or e  t he 
ye a r  2002,  t he  Bl ue t ooth te c hnol ogy w i l l  be  bui l t  i nt o hundr e ds  of  m i l l i ons  of  e l e c t r oni c 
de vi c e s .  T hi s  m a ke s  it  by f a r  t he  f a s t e s t  gr ow i ng t e c hnol ogy eve r .” ( S I G na l ,  no. 2, 1999, 
p.1) 
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4.2 S c an d i n avi an  r oot s 

4.2.1 T H E TEL ECO M M U N I CAT I O N  I N D U S T RY  I N  S W ED EN 

I n J ul y 1992,  t he  S w e di s h t e l e c om m uni c a t i ons  m a r ke t  w a s  de r e gul a t e d.  U nt i l  thi s  da t e , 
t he r e  w e r e  no pr i va t e  ope r a t or s  in S w e de n a nd the  t e l e c om m uni c a t i ons  bus i ne s s  w a s 
r un by t he  S t a t e - ow ne d t e l e c om  a dm i ni s t r a t i on,  T e l e v e r k e t ,  w hi c h ha d a  m onopol y
s t a t us  on the  m a r ke t . Te l e ve r ke t  pr ovi de d t he  S w e de s  w i t h te l e phone  s e r vi c e s  s i nc e  t he 
be gi nni ng of  the  ce nt ur y.  I n 1993,  T e l e ve r ke t  w a s  r e or ga ni s e d t o a j oi nt - s t oc k c om pa ny, 
but  r e m a i n s t a t e - ow ne d unde r  the  pr e s e nt  na m e  T e l i a A B . 

A c c or di ng to M e ur l i ng & J e a ns  ( 1994) ,  i t  w a s  a c t ua l l y i n S w e de n t ha t  t hi ngs  t ook of f . 
T he  de r e gul a t i on be c a m e  a  dr i vi ng f or c e  i n t he  de ve l opm e nt  of  t he  i ndus t r y.  Be f or e  t he 
de r e gul a t i on in 1992, ma na ge m e nt  i n t he  t e l e c om  i ndus t r y f oc us e d on ma ki ng long te r m 
pl a ns  f or  the  f ut ur e  a nd the  cus t om e r  ni c e l y a c c e pt e d t ha t  t he  pow e r f ul ,  gove r nm e nt 
c ont r ol l e d c om pa ni e s  m a de  t he  de c i s i ons  f or  the m .  A f t e r  1992,  t he  c om pa ni e s  ha d to
f oc us  on t he  cus t om e r  and de ve l op an ext e nde d li ne  of  s e r vi c e s .   I t  w a s  a  s i gni f i c a nt 
c ha nge  i n ma r ke t  logi c . T he  de r e gul a t i on ope ne d up ne w  m a r ke t s  and pus he d t he 
c om pa ni e s  to r e vi e w  the i r  c or e  va l ue s . I n t he s e  da ys ,  i t  w a s  as s um e d t ha t  c om pa ni e s 
w oul d s t i c k t o,  a nd com pe t e  w i t hi n t he i r  s pe c i f i c  bus i ne s s  a r e a . I ns t e a d,  “ A l l  ove r  t he 
w or l d, t he  t r e nds  i ndi c a t e  tha t  te l e c om  c om pa ni e s  a nd c om put e r  com pa ni e s  ar e  w or ki ng
t oge t he r  i ns t e a d of  ba t t l i ng ea c h ot he r  a nd be t t i ng on pr opr i e t a r y t e c hnol ogi e s ” .
( D a t a t e kni k,  1993, p.1) 

T oda y, t he  I nf oc om  i ndus t r y i s  c ha r a c t e r i s e d by f i e r c e  c om pe t i t i on.  The  bounda r i e s 
be t w e e n indus t r i e s  a r e  no l onge r  c l e a r .  A c c or di ng t o J oa ki m  N e l s on,  D i r e c t or  of 
S t r a t e gi c  P r oduc t  M a na ge m e nt ,  E r i c s s on,  t he  ma r ke t  coul d be  de s c r i be d as  a “B owl i ng
A l l e y ” 5,  i .e . i f  one  pi n f a l l s ,  ot he r  pi ns  w i l l  f a l l  w i t h it . O ne  m us t  pl a y t o be  an i ndus t r y
pa r t i c i pa nt ,  al t hough the r e  a r e  no r ul e s  to the  ga m e .  J oa ki m  N e l s on f ur t he r  s ugge s t s  tha t 
i n S i l i c on V a l l e y, t hi s  w a y of  doi ng bus i ne s s  is  s om e t i m e s  r e f e r r e d to a s  ” R e ady , s hoot , 
ai m ” 6 ma na ge m e nt .  Thi s  m e a ns  t ha t  com pa ni e s  mus t  s t a r t  r unni ng be f or e  the y ha ve 
t i m e  to ai m  i n any s pe c i f i c  di r e c t i on. I f  t he y do not  r un,  t he y w i l l  not  s ur vi ve .

“ B i r ge r s s on’ s  ( i . e .  s m al l  e m e r gi ng c om pani e s )  and t he  Si l i c on V al l e y 
ar e  m uc h m or e  f as t  and agi l e . ” 

J oa ki m  N el s o n , E r ic s s o n

S i nc e  t he  de r e gul a t i on, t he  m os t  di s t i nc t  i ndus t r y cha nge  in S c a ndi na vi a n i ndus t r y ha s 
t a ke n pl a c e  t hi s  pa s t  ye a r  ( 1999) .  A  num be r  of  s m a l l  com pa ni e s ,  w or ki ng w i t h the 
I nt e r ne t  a nd te l e c om m uni c a t i ons ,  ha ve  e m e r ge d int r oduc i ng the  S c a ndi na vi a ns  t o t he 
Ne w E c onom y .  M a ny of  thos e  a r e  bor n out  of  Er i c s s on and N oki a ,  t he  tr a di t i ona l 
t e l e c om m uni c a t i ons  i ndus t r y, and a  S c a ndi na vi a n pa s s i on f or  ut i l i s i ng the  I nt e r ne t .
( S ve ns ka  D a gbl a de t ,  1999) .

                                                  
5 T he bow li ng al le y  i s  in f a ct  a n i de a f r om  G eof f r e y A . M oor e ’ s  I ns ide t he  T or nado ( 1995) . H e  s a ys  t ha t   “T he

bow li ng al le y r epr e s ents  that  pa r t  of  t he  T e chnol ogy A dopt ion L if e C yc le  in w hi c h a new  pr oduc t gai ns  a c ce pt a nc e
f r om  ni c he s  w it hi n t he  m a ins t r e a m  m a r ke t but  has  ye t to ac hi e ve  gene r a l, w i de s pr ea d a dopt ion. T he  goa l of 
bow li ng al le y m ar ke t ing i s  to ke ep m ovi ng t ow a r d the tor na do, t o pr ogr es s  f r om  nic he  to nic he de vel oping
m om entum . E a c h ni che  i s  l ike a bow li ng pi n, s om e t hi ng t hat  c a n be  knoc ke d ove r  i n it s el f  but  c an al s o he lp knoc k
ove r  one  or  m or e addit ional  pins .” 

6 G e of f r e y A . M oor e us e s  t he  e xpr es s i on “r ea dy, f i r e , ai m ” w hi ch s ugges ts  that  “ I gnor a nc e of  ta r ge t cus t om e r  nic he s 
i s  no e xcus e  f or  not  i m m e di at el y pur s ui ng a  ni che - bas ed m a r ke ti ng pr ogr a m  on M a i n s t r ee t. I f  you do not  ha ve  a
c le ar  t a r get  cus t om e r  in m i nd, m ake one  up!  P ut s om et hi ng out  t he r e  and s ee  w ha t  happens . G e t your  or ga nis at i on
m oving.” 
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4.2.2 ERI CS S O N  &  T HE RI S E I N  M O BI L E T EL ECO M M U N I CAT I O N S 

M e ur l i ng &  J e a ns  ( 1997)  t e l l  the  hi s t or y of  La r s  M a gnus  Er i c s s on w ho w a s  the  s on of  a 
f a r m e r  f r om  V ä r m l a nd Count y i n t he  M i ddl e  of  S w e de n. The  young ma n w a s  f or c e d t o
m a ke  hi s  w a y in t he  w or l d. A t  a n e a r l y age ,  he  a c qui r e d a w i de  r a nge  of  pr a c t i c a l 
e xpe r i e nc e . I n A pr i l  1876, La r s  M a gnus  Er i c s s on ope ne d a  m e c ha ni c  w or ks hop,  i n
S t oc khol m .  T he  w or ks hop w a s  na m e d LM  Er i c s s on & Co and hi s  pl a n w a s  to
m a nuf a c t ur e  t e l e gr a ph ins t r um e nt a t i on.

O ne  ye a r  a f t e r  La r s  M a gnus  Er i c s s on s t a r t e d hi s  w or ks hop, the  t e l e phone  w a s 
i nt r oduc e d i n S w e de n. A s  he  w a s  w or ki ng w i t h t he  te l e phone  e ve r yda y,  he  ha d t he 
oppor t uni t y t o s t udy t he  inve nt i on c l os e l y.  L M  E r i c s s on &  Co s t a r t e d ma ki ng
t e l e phone  ins t r um e nt a t i on. S oon the  c om pa ny pr oduc e d ne w  t e l e phone  de s i gns ,  ba s e d
on f or e i gn m ode l s . W i t hi n a  f e w  ye a r s , the  c om pa ny’ s  pr oduc t i on w a s  conc e nt r a t e d on
t he  m a nuf a c t ur i ng of  t e l e phone  e qui pm e nt .  T he  te l e phone  be c a m e  the  f ounda t i on of  a 
gl oba l  i ndus t r y, in w hi c h t he  S w e di s h e nt e r pr i s e  ac qui r e d a l e a di ng pos i t i on.  I n t he 
a nnua l  r e por t  of  1998,  E r i c s s on s t a t e s  tha t  the  c om pa ny is  one  of  t he  w or l d’ s  le a di ng
c om pa ni e s  in mobi l e  te l e phony. I t  is  the  la r ge s t  s uppl i e r  of  mobi l e  te l e phone  s ys t e m s .
F ur t he r m or e ,  Er i c s s on is  one  of  the  l a r ge s t  com pa ni e s  on t he  ma r ke t  in di gi t a l  m obi l e 
phone s  a nd publ i c  s w i t c he s .  T oda y,  t he  com pa ny ope r a t e s  in r oughl y 140 c ount r i e s .

A c c or di ng t o M e ur l i ng & J e a ns  ( 1997) ,  t he  t ow n of  L und,  in t he  s out h of  S w e de n,  ha d a 
vi s i on t o de ve l op a  s c i e nc e  pa r k w i t hi n pr oxi m i t y of  and i n c o- ope r a t i on w i t h L und
U ni ve r s i t y. T he  L und I ns t i t ut e  of  Te c hnol ogy w a s  w e l l  r e now ne d f or  i t s  e duc a t i on i n
e l e c t r i c a l  e ngi ne e r i ng, r a di o a nd com put e r  te c hnol ogy. D ur i ng t he  a ut um n of  1983,  T he 
E r i c s s on M obi l e  T e l e phony  L abor at or y  be c a m e  one  of  the  f i r s t  com pa ni e s  of  t he 
s c i e nc e  pa r k in L und, na m e d I dé on.  M a r t i n P e t r i ,  inf or m a nt  a t  E r i c s s on, s a ys  tha t  the r e 
w e r e  20 to 30 pe opl e  w or ki ng f or  E r i c s s on a t  I dé on in t he  mi ddl e  of  the  1980s . I n 1993, 
t he r e  w e r e  170 pe opl e .  I n t he  e nd of  1999, a r ound 1400 f ul l  t i m e  em pl oye d pe opl e  w a s 
w or ki ng at  w ha t  i s  now  c a l l e d E r i c s s on M obi l e  Com m uni c a t i ons ,  i n Lund. 

A c c or di ng to J oa ki m  N e l s on,  m a na gi ng a bi g c om pa ny li ke  Er i c s s on in toda y’ s  hi ghl y
t ur bul e nt  envi r onm e nt  is  li ke  dr i vi ng a  “ s upe r  t a nk” .  I f  one  enc ount e r s  a  hi nde r i ng or 
t hr e a t e ni ng obs t a c l e , it  ha s  to be  qui c kl y m a noe uvr e d i n a  di f f e r e nt  di r e c t i on.  I n t hi s 
s i t ua t i on,  i t  w oul d be  s l ow  or  e ve n i m pos s i bl e  t o t ur n.   A t  t he  s a m e  t i m e , it  i s  i m por t a nt 
not  t o l oos e  pa c e  a nd li nge r ,  a s  one  r i s ks  l os i ng s t r a t e gi c  pos i t i ons . 

T oda y, t he  l a r ge s t  t hr e e  com pa ni e s  i n t he  m obi l e  phone s  indus t r y ar e  E r i c s s on,
M ot or ol a  a nd N oki a .  I n r e c e nt  pa s t , t he y ha ve  be e n com pe t i ng to be  t he  gl oba l  num be r 
one  m a nuf a c t ur e r  of  mobi l e  phone s .  Be f or e  t he  de r e gul a t i on i n 1992,  70 t o 80%  of  t he 
E r i c s s on or de r s  w e r e  s c he dul e d a  ye a r  i n adva nc e .  S i nc e  the n,  t he  s i t ua t i on ha s  ve r y
m uc h cha nge d.  I t  is  no l onge r  pos s i bl e  to pl a n f or  the  f ut ur e . J oa ki m  N e l s on us e s 
m e t a phor  of  na vi ga t i on t e c hnol ogy in or de r  t o de s c r i be  t he  s i t ua t i on i n t he  i ndus t r y.  I n
r e l a t i on t o t he  pr e vi ous  s t a t e m e nt , he  vi e w s  E r i c s s on a s  a  bi g s hi p,  w hi c h is  a bl e  t o s c a n
t he  t e r r a i n t hr ough r a da r , but  know s  not  exa c t l y w ha t  l a y ahe a d.

“ W e  k now whe r e  we  ar e ,  but  we  do not  know whe r e  we  ar e  he adi ng” 
J oa ki m  N el s o n , E r ic s s o n

4.3 Wh at  i s  Bl u e t oot h ?

Bl ue t oot h is  a ne w  t e c hnol ogy t ha t 
e l i m i na t e s  t he  ne e d f or  c a bl e  a t t a c hm e nt s 
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f or  c onne c t i ng com put e r s ,  m obi l e  phone s , mobi l e  c om put e r s  and ha ndhe l d de vi c e s .  By
t he  us e  of  r a di o- t e c hnol ogy, Bl ue t oot h ena bl e s  t r a ns m i s s i on of  bot h voi c e  and dat a, 
e ve n w he n the  de vi c e s  ar e  not  w i t hi n li ne  of  s i ght .  T he  te c hnol ogy i s  an ope n
s pe c i f i c a t i on f or  w i r e l e s s  com m uni c a t i on.  Bl ue t oot h t e c hnol ogy ena bl e s  t he 
r e pl a c e m e nt  of  the  m a ny pr opr i e t a r y cabl e s  tha t  c onne c t  one  de vi c e  to a not he r .  F or 
i ns t a nc e , Bl ue t oot h te c hnol ogy w oul d r e pl a c e  t he  cum be r s om e  c a bl e s  t oda y us e d t o
c onne c t  a not e book t o a m obi l e  t e l e phone ,  pr i nt e r s ,  P D A 7s , de s kt ops ,  f a x ma c hi ne s ,
ke yboa r ds ,  j oys t i c ks  a nd vi r t ua l l y a ny ot he r  di gi t a l  de vi c e .  Be yond ca bl e  r e pl a c e m e nt ,
Bl ue t oot h te c hnol ogy pr ovi de s  a  uni ve r s a l  br i dge  to e xi s t i ng da t a  ne t w or ks ,  a  pe r i phe r a l 
i nt e r f a c e ,  a nd a me c ha ni s m  to f or m  s m a l l  pr i va t e  ad hoc  gr oupi ngs  of  c onne c t e d
de vi c e s  aw a y f r om  f i xe d ne t w or k inf r a s t r uc t ur e s .  The  Bl ue t oot h te c hnol ogy us e s  a 
gl oba l l y a va i l a bl e  f r e que nc y r a nge  t ha t  e ns ur e s  c om m uni c a t i on c om pa t i bi l i t y
w or l dw i de . 

T o s um m on up,  t he  Bl ue t oot h T e c hnol ogy ans w e r s  t he  ne e d f or  s hor t - r a nge  w i r e l e s s 
c onne c t i vi t y w i t hi n thr e e  a r e a s : 

•   D a t a  a nd V oi c e  a c c e s s  poi nt s 
•   Ca bl e  r e pl a c e m e nt 
•   A d hoc  ne t w or ki ng

4.3.1 T H E NAM E

I n r e t r os pe c t , the  na m e  B l ue t oot h ha s  be e n us e d t o por t r a y Bl ue t oot h a s  t he  t e c hnol ogy
t ha t  uni t e s  t e l e c om  and da t a c om ,  a s  H a r a l d Bl ue t oot h uni t e d t he  S c a ndi na vi a n
ki ngdom s 8 in t he  10t h c e nt ur y.  H ow e ve r ,  t he  s t or y be hi nd t he  na m e  is  a not he r .  I n t he 
i ni t i a l  di s c us s i ons  be t w e e n E r i c s s on and I nt e l , D r .  S ve n M a t t i s s on,  Expe r t  f r om 
E r i c s s on, me t  w i t h J i m  K a r da c h,  M a na ge r  of  S t r a t e gi c  P l a nni ng f r om  I nt e l ,  in a  ba r 
a f t e r  a  da ys  long ne got i a t i ons ,  in T or ont o.  J i m  K a r da c h tur ne d out  t o be  ve r y i nt e r e s t e d
i n the  V i ki ngs  or  i n f a c t  i n hi s t or y in ge ne r a l .  O nc e  D r . S ve n M a t t i s s on r e t ur ne d hom e , 
he  bought  J i m  K a r da c h a book,  t he  Engl i s h ve r s i on of  a c l a s s i c  nove l  c a l l e d “ L ong
Boa t s ” 9,  w hi c h he  r e a d. I t  w a s  a bout  H a r a l d Bl ue t oot h, w ho w a s  a r e s pe c t e d ki ng and
hi s  nobl e  me n w ho w e r e  a l w a ys  i n f e uds  w i t h one  a not he r .  A t  Chr is t m a s ,  H a r a l d i nvi t e d
t o a f e a s t , w he r e  e ve r yone  ha d t o le a ve  t he  ar m s  at  t he  door .  T he y w e r e  dr i nki ng a  l ot  of 
m e a d and got  r e a l l y dr unk i n the  ol d- f a s hi one d ” V i ki ng w a y” .  O bvi ous l y,  t hi s  t ur ne d
i nt o a huge  br a w l . H ow e ve r ,  a s  t he y di d not  ha ve  the i r  a r m s ,  the y di d not  ki l l  e a c h
ot he r , a nd t he n i n t he  e nd the y al l  be c a m e  f r i e nds  aga i n. A c c or di ng to J oa ki m  N e l s on, 
J i m  K a r da c h s a i d tha t  thi s  r e s e m bl e s  the  w a y
w e  w or k:  “ O ut  t he r e  w e  f i ght  ha r d,  a nd now  w e 
ha ve  f ound a  w a y f or  us  t o le a ve  t he  r oom  l i ke 
br ot he r s , w hi c h i s  good f or  e ve r yone . ”  Tha t  w a s 
t he  w a y H a r a l d Bl ue t oot h r ul e d hi s  ki ngdom . 
J i m  K a r da c h got  ve r y f ond of  the  s t or y and
s ugge s t e d,  “ w hy don’ t  w e  jus t  c a l l  i t 
B l ue t oot h? ” 

                                                  
7 P e r s ona l D i git al  A s s i s t a nt 
8 T he s t or y a bout H a r al d B luet oot h is  la r gel y bas e d on a  f i ct i onal  s t or y c al le d “ L ong boat s ”  ( “ Röde O r m ”  in S w edis h) ,

of  the f am ous  S w e di s h aut hor  F r a ns  G . B engt s s on. T he hi s tor i c al  a cc ounts  of  H ar a ld B l ue toot h ( ca . 935 – 985)  ar e
divided. H ow e ve r , he  i s  por tr aye d as  the m a n t ha t  uni te d t he  S c andi navia n kingdom s , i .e . a num be r  of  s m a ll er 
kingdom s  i n t he  l ands  of  D e nm ar k a nd N or w ay ( t he  s out he r n pa r ts  of  S w e de n w er e c ontr oll ed by D enm ar k unt il 
1658) . O n a r une s t one , he boas t s  be i ng t he  m a n w ho “ conquer e d the w hole  of  D enm ar k a nd N or w ay a nd m a de 
D anes  C hr i s t i an”.

9 T he or i gi na l  t it le  in S w edis h i s  “R öde  or m ” 



Blu et oo t h – M an ag in g  t he  D y na m i c s  of  T e ch no l og y S el ec ti o n Blu et oo t h

Bl ue t oot h ha d e xi s t e d s om e t i m e  be f or e  t he  of f i c i a l  la unc h of  the  S I G  a s  c ode na m e  f or 
t he  t e c hnol ogy.  I t  ha d be e n a c c e pt e d by t he  w or kgr oup a s  a  c ode na m e  s i nc e  t he y w e r e 
unde r  t he  be l i e f  tha t  no one  coul d a s s oc i a t e  t he  w or d Bl ue t oot h w i t h a  s hor t - r a nge 
w i r e l e s s  t e c hnol ogy.  ( J i m  K a r da c h,  I nt e l ) 

I n M a y,  w he n it  w a s  ti m e  to a nnounc e  the  te c hnol ogy a nd S I G  t o the  w or l d,  Bl ue t oot h
w a s  c hos e n i n a  ha s t e .  A c c or di ng t o J i m  K a r da c h,  I nt e l ,  Cha i r m a n Bl ue t oot h
m a na ge m e nt  gr oup,  onl y f our  w e e ks  be f or e ,  t he  gr oup w a s  vot i ng f or  a  na m e . A t  a 
m e e t i ng,  E r i c s s on ha d pr opos e d “ P A N ”  ( P e r s ona l  A r e a  N e t w or k) ;  I nt e l  ha d pr opos e d
“ Ra di o W i r e ” .  T he  of f i c i a l  na m e  w a s  s e l e c t e d t o be  P A N .  A  s e a r c h on the  na m e  w a s 
m a de  a w e e k l a t e r ;  t he r e  w e r e  1600 hi t s  on t hi s  na m e .  S i m on E l l i s , M a r ke t i ng M a na ge r 
a t  I nt e l , and A nde r s  E dl und, di r e c t or  Bl ue t oot h m a r ke t i ng and S uppor t  w e nt  to t he 
P ubl i c i t y A ge nc y to tr y t o f i nd anot he r  na m e . H ow e ve r , e ve r yone  w a s  out  on tr i ps 
a r ound t he  w or l d and t he r e  w a s  none  t o te s t  the  pr opos a l s  on.  G i ve n tha t  it  w a s  onl y
f our  w e e ks  l e f t  t o t he  pr e m i è r e ,  a nd the  pr e s e nt a t i ons  ne e de d t o be  pr i nt e d, the  onl y
na m e  tha t  the y ha d w a s  Bl ue t oot h. The y di s c us s e d it  w i t h Ö r j a n J oha ns s on and the y
a gr e e d t o te s t  the  na m e  w i t h the  t r a de m a r k a ut hor i t i e s .  Be f or e  long,  Ö r j a n J oha ns s on
r e c e i ve d a n e - m a i l  t ha t  r e a d “S ur pr i s e ,  s ur pr i s e  it  w e nt  t hr ough [ …]  nobody ha d be e n
s t upi d e nough, to a ppl y f or  t hi s  na m e  a s  a t r a de m a r k be f or e . ” 

“ I  wi l l  s ay  t hat  thr e e  y e ar s  ago e v e r y one  r e al l y  hat e d t he  nam e , and
ov e r  ti m e  pe opl e  r e al l y  s t ar t e d to l i k e  i t  f or  v ar i ous  r e as ons .  A s  i t  tur ne d
out , the  as s oc i at i on wi t h hi s t or y  ( f or  whi c h i t  or i gi nat e d)  was  v e r y  us e f ul 
wi t h the  pr e s s  ( as  t he  f i r s t  par agr aph al way s  tal k  about  t he  Vi k i ng
k i ng) .” 

J im  K ar d ac h, I n te l

I t  is  i m por t a nt  t o not e  t ha t  the  na m e  Bl ue t oot h w a s  c r e a t e d a t  a la t e  s t a ge  i n t he 
de ve l opm e nt  pr oc e s s .  M C- L i nk w a s  t he  ea r l y na m e  of  the  t e c hnol ogy t ha t  l a t e r ,  i n c o- 
ope r a t i on w i t h the  i ni t i a l  S I G  m e m be r s ,  w a s  la unc he d as  B l ue t oot h,  i n M a y 1998. Whe n
r e f e r r i ng to Bl ue t oot h be f or e  t hi s  da t e , w e  w i l l  us e  the  c ode na m e  M C- L i nk, in or de r  not 
t o conf us e  i t  w i t h a ny ot he r  te c hnol ogy.

4.3.2 BL U ETO OT H AP P L I CAT I O N S 

T he  Bl ue t oot h t e c hnol ogy ha s  ma ny pot e nt i a l  appl i c a t i ons . I n thi s  s e c t i on, in or de r  t o
gi ve  a be t t e r  pi c t ur e  of  w ha t  Bl ue t oot h a c t ua l l y ca n do,  w e  w i l l  il l us t r a t e  a  f e w  pos s i bl e 
a ppl i c a t i ons . 
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U s e  e - m ai l  whi l e  your  por t abl e  P C is  s t i l l  i n the  br i e f c as e 

T he  B r i e f c as e  t r i c k  ( www.bl ue t oot h.c om ,  D e c e m be r  21, 1999) 

F r om  your  mobi l e  phone , you c a n conne c t  your  not e book, i n your  br i e f c a s e  s om e 
di s t a nc e  a w a y, to your  e - m a i l  s e r ve r .  A s  your  not e book r e c e i ve s  a n e - m a i l , you w i l l  ge t 
a n al e r t  on your  mobi l e  phone . Y ou c a n al s o br ow s e  al l  i nc om i ng e - m a i l s  a nd r e a d
t hos e  you s e l e c t  in the  m obi l e  phone ' s  di s pl a y.

A ut om at i c  bac k gr ound s y nc hr oni z at i on ke e ps  y ou up- t o- dat e 

A ut om at i c  s y nc hr oni z at i on ( www.bl ue t oot h.c om ,  D e c e m be r  21, 1999) 

Bl ue t oot h w i l l  ena bl e  you t o s ync hr oni s e  your  de s kt op, not e book, P D A  a nd your 
m obi l e  phone .  F or  i ns t a nc e ,  your  a ddr e s s  li s t  and c a l e nda r  of  your  m obi l e  phone  w i l l 
a ut om a t i c a l l y s ync hr oni s e  w i t h your  de s kt op P C a s  you e nt e r  your  of f i c e . 
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Conne c t  al l  pe r i phe r al  t ool s  to your  PC or  t o the  L A N10

Cor dl e s s  pe r i phe r al s  ( www.bl ue t oot h.c om ,  D e c e m be r  21, 1999) 

Bl ue t oot h ena bl e s  c or dl e s s  conne c t i on of  your  P C to pr i nt e r s ,  s c a nne r s  a nd to t he  LA N .

Conne c t  al l  par t i c i pant s  for  ins t ant  dat a e x c hange 

Cor dl e s s  dat a e x c hange  ( www.bl ue t oot h.c om ,  D e c e m be r  21, 1999) 

I n me e t i ngs  a nd c onf e r e nc e s , inf or m a t i on ca n be  i ns t a nt l y s ha r e d w i t h al l  pa r t i c i pa nt s 
w i t h a w i r e l e s s  Bl ue t oot h c onne c t i on.  Y ou c oul d a l s o r un a nd cont r ol , f or  i ns t a nc e , a 
pr oj e c t or . 

4.3.3 BL U ETO OT H T ECH N I CAL  S P ECI FI CAT I O N 11

Bl ue t oot h r a di os  ope r a t e  in t he  unl i c e ns e d I S M  ba nd a t  2.4 G H z .  Bl ue t oot h i s  de s i gne d
t o ope r a t e  i n a  noi s y r a di o f r e que nc y e nvi r onm e nt . The  r a di o us e s  a  f a s t 

                                                  
10 L oca l A r e a N et w or k
11 T he Bl uet oot h te chnol ogy s pe ci f ic at i on i s  a  s um m ar y of  the B luet oot h S pe ci f i ca t ion 1.0 ( D e c em be r  20, 1999) . A s 

t he  a ut hor s  a r e  not  r a di o c om m unic at i on e ngi ne er s , w e  ha ve  f ound it  unw i s e to r e phr a s e the w or di ngs  of  t he 
s pe ci f i c at ion. Cons e quent ly, thi s  s pe ci f i ca t ion i s  a s um m a r y cont ai ning a  gr e at  exte nt of  di r e ct  ci ta ti ons  f r om  t he 
or i gi na l  t ext . T he c om pl e te  s pe c if ic a ti on ha s  be e n incl ude d a s  an a ppe ndi x.
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a c know l e dge m e nt  a nd f r e que nc y- hoppi ng s c he m e  t o m a ke  the  l i nk r obus t . Com pa r e d
w i t h ot he r  s ys t e m s  ope r a t i ng in the  s a m e  f r e que nc y ba nd,  t he  Bl ue t oot h r a di o typi c a l l y
hops  f a s t e r  a nd us e s  s hor t e r  pa c ke t s .  T he  gr os s  da t a  r a t e  is  1M B/ s .  A  Ti m e - D i vi s i on
D upl e x i s  us e d f or  f ul l - dupl e x t r a ns m i s s i on.  Bl ue t oot h c a n s uppor t  a n as ync hr onous 
da t a  cha nne l  and up to t hr e e  s i m ul t a ne ous  s ync hr onous  voi c e  c ha nne l s . Ea c h voi c e 
c ha nne l  s uppor t s  64 kb/ s  ( voi c e )  l i nk. The  a s ync hr onous  cha nne l  c a n s uppor t  a n
a s ym m e t r i c  l i nk of  m a xi m a l l y 721 kb/ s  i n ei t he r  di r e c t i on w hi l e  pe r m i t t i ng 57.6 kb/ s  in
t he  r e t ur n di r e c t i on, or  a 432. 6 kb/ s  s ym m e t r i c  l i nk. 

T he  di f f e r e nt  f unc t i ons  i n the  Bl ue t oot h s ys t e m  a r e : 

� A  r a di o uni t 
� A  l i nk c ont r ol  uni t 
� L i nk ma na ge m e nt 
� S of t w a r e  f unc t i ons 

Ne t wor k  topol ogy 

A  P i c one t  is  a  c ol l e c t i on of  de vi c e s  c onne c t e d vi a  Bl ue t oot h t e c hnol ogy in a n a d hoc 
f a s hi on.  T he  Bl ue t oot h s ys t e m  s uppor t  bot h poi nt - t o- poi nt  and poi nt - t o- m ul t i - poi nt 
c onne c t i ons .  A  pi c one t  s t a r t s  w i t h t w o conne c t e d de vi c e s , s uc h as  a  por t a bl e  P C and
c e l l ul a r  phone ,  a nd ma y gr ow  to ei ght  c onne c t e d de vi c e s .  O ne  uni t  w i l l  a c t  as  a  ma s t e r 
a nd t he  ot he r ( s )  as  s l a ve ( s ) . 

A  Sc at t e r ne t  is  m ul t i pl e  inde pe nde nt  and non- s ync hr oni s e d pi c one t s  w or ki ng in a 
ne t w or k.  E .g.  t hi s  m a y be  a  s ync hr oni s e d s e t  of  not e book c om put e r s  e xc ha ngi ng da t a 
dur i ng a  pr e s e nt a t i on,  w he r e  one  of  t he  m e m be r s  ha ve  es t a bl i s he d an inde pe nde nt 
pi c one t  w i t h hi s  not e book c om put e r  t o a  m obi l e  ha r d dr i ve  or  a pr i nt e r , i n or de r  t o s t or e 
or  pr i nt  s om e  da t a . 

S pe c t r um  s pr e a di ng i s  ac c om pl i s he d by f r e que nc y hoppi ng in 79 hops  di s pl a c e d by 1
M H z , s t a r t i ng a t  2. 402 G H z  and s t oppi ng a t  2.480 G H z .  A l l  us e r s  pa r t i c i pa t i ng on t he 
s a m e  pi c one t  ar e  s ync hr oni z e d t o t hi s  hoppi ng s e que nc e .  Be f or e  any c onne c t i ons  i n a
pi c one t  ar e  c r e a t e d,  a l l  de vi c e s  a r e  in S T A N D BY  m ode .  I n t hi s  m ode ,  an unc onne c t e d
uni t  pe r i odi c a l l y ” l i s t e ns ”  f or  me s s a ge s  eve r y 1. 28 s e c onds . 

T he  l i nk t ype  de f i ne s  w ha t  type  of  pa c ke t s  c a n be  us e d on a pa r t i c ul a r  l i nk. The 
Bl ue t oot h ba s e ba nd t e c hnol ogy s uppor t s  tw o l i nk t ype s : 

� S ync hr onous  Conne c t i on O r i e nt e d ( S CO ) 
� A s ync hr onous  Conne c t i onl e s s  ( A CL ) 
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T he  m a s t e r  uni t  c ont r ol s  the  li nk ba ndw i dt h and de c i de s  how  m uc h pi c one t  ba ndw i dt h
i s  gi ve n t o e a c h s l a ve , a nd t he  s ym m e t r y of  the  t r a f f i c . 

T o ens ur e  tha t  any de vi c e  di s pl a yi ng the  Bl ue t oot h ”l ogo”  int e r ope r a t e s  w i t h ot he r 
Bl ue t oot h de vi c e s  i s  a  goa l  of  t he  Bl ue t oot h pr ogr a m .  Bl ue t oot h de vi c e s  m us t  be  abl e  to
r e c ogni s e  ea c h ot he r  a nd loa d t he  appr opr i a t e  s of t w a r e  t o di s c ove r  t he  hi ghe r - l e ve l 
a bi l i t i e s  ea c h de vi c e  s uppor t s .  The r e  a r e  di f f e r e nt  c l a s s e s  of  Bl ue t oot h de vi c e s 
r e qui r e m e nt s .  F or  e xa m pl e , you w oul d ne ve r  e xpe c t  a  Bl ue t oot h he a ds e t  to cont a i n a n
a ddr e s s  book.  M or e  f unc t i ona l i t y w oul d be  e xpe c t e d f r om  ce l l ul a r  phone s ,  ha ndhe l d
a nd not e book com put e r s . T o obt a i n thi s  f unc t i ona l i t y,  t he  Bl ue t oot h s of t w a r e 
f r a m e w or k w i l l  r e us e  e xi s t i ng s pe c i f i c a t i ons  s uc h a s  O BE X ,  vCa r d/ vCa l e nda r ,  H um a n
I nt e r f a c e  D e vi c e  ( H I D ) , a nd T CP / I P  r a t he r  t ha n i nve nt  ye t  anot he r  s e t  of  ne w 
s pe c i f i c a t i ons . 

4.3.4 S I M I L AR T ECHN O L O G I ES 

T he r e  a r e  s om e  s i m i l a r  t e c hnol ogi e s  t o the  Bl ue t oot h te c hnol ogy i n t he  pr oc e s s  of 
de ve l opm e nt  t ha t  to s om e  de gr e e  cons t i t ut e  a  t hr e a t . The r e  i s  s om e  c ons e ns us  tha t  the s e 
t e c hnol ogi e s  cons t i t ut e  a  ve r y l i m i t e d thr e a t  to Bl ue t oot h, s i nc e  t he y c a n al s o
c om pl e m e nt  t he  Bl ue t oot h te c hnol ogy i n the  m a r ke t  pl a c e .  H ow e ve r ,  i t  i s  r e l e va nt  t o
ha ve  an unde r s t a ndi ng of  te c hnol ogi e s  s uc h a s  I E E E  802. 11,  H om e  RF  a nd I r D A , in
or de r  t o unde r s t a nd the  pr oc e s s  of  de ve l opm e nt  a nd the  r e a s oni ng be hi nd t he  Bl ue t oot h
pr oj e c t . 

I E E E  802. 11

T he  f or m a l i s e d s t a nda r d I E E E  802.11 ope r a t e s  i n hi gh- e nd of  w i r e l e s s  da t a 
t r a ns m i s s i on s t a nda r ds . I t  us e s  the  f r e e  r a di o f r e que nc y 2.4 G H z .  M os t  c r i t i c s  s a y t ha t 
t hi s  te c hnol ogy w i l l  l i ke l y be  t oo c om pl i c a t e d a nd too e xpe ns i ve ,  i n pa r t i c ul a r  f or  hom e 
us e . H ow e ve r ,  i t  is  of t e n s e e n a s  an int e r e s t i ng com pl e m e nt  t o Bl ue t oot h and eve n s om e 
s or t  of  ma r r i a ge  be t w e e n the  te c hnol ogi e s  ha s  be e n pr opos e d.  Luc e nt  Te c hnol ogi e s ,
w i t h it s  W i r e l e s s  L A N ,  ha s  be e n one  of  the  pr i m a r y pr om ot e r s  of  I E E E  802. 11.( O hr ,
1999) 

Shar e d W i r e l e s s  A c c e s s  P r ot oc ol  ( SW A P ) 

S W A P  w a s  or i gi na l l y ca l l e d H om e  RF  ( 1.09) . T hi s  i s  a te c hnol ogy t ha t  c om bi ne s  t he 
D E CT 12 s t a nda r d f or  voi c e  and 802.11 f or  da t a  t r a ns m i s s i on.  I t  a l s o ope r a t e s  i n t he  f r e e 
r a di o f r e que nc y of  2.4 G H z .  H om e  RF ,  tha t  w a s  pr i m a r i l y ba c ke d by c om pa ni e s  s uc h a s 
I nt e l  a nd M ot or ol a ,  is  t he  cl os e s t  c om pe t i t or  to Bl ue t oot h. H ow e ve r ,  t he  pa r t ne r 
c om pa ni e s  of  S W A P / H om e  RF  ha ve  be e n r unni ng la t e .  Cons e que nt l y,  s om e  of  t he 
m e m be r  c om pa ni e s  ha ve  chos e n to joi n Bl ue t oot h i ns t e a d,  or  a t  l e a s t  f oc us  t he  m a j or i t y
of  the i r  r e s our c e s  on thi s  pr oj e c t , r a t he r  t ha n S W A P  RF .  ( O hr , 1999) 

I r D A  ( A I r ) 

T he  I nf r a r e d D a t a  A s s oc i a t i on ( I r D A )  s pe c i f i e s  t hr e e  inf r a r e d c om m uni c a t i on
s t a nda r ds :  I r D A - D a t a , I r D A - Cont r ol , a nd a  ne w  em e r gi ng s t a nda r d c a l l e d A I r .  I r D A  i s 
us e d to pr ovi de  w i r e l e s s  conne c t i vi t y t e c hnol ogi e s  f or  de vi c e s  tha t  w oul d nor m a l l y us e 
c a bl e s .  I t  i s  a  poi nt - t o- poi nt ,  na r r ow  angl e  ( 30°  c one ) ,  a nd ad- hoc  da t a  tr a ns m i s s i on
s t a nda r d de s i gne d t o ope r a t e  ove r  a di s t a nc e  of  0 t o 1 m e t e r ,  a t  s pe e ds  of  9600bps  t o
16M bps .  ( w w w .c ount e r s ys . c om ,  N ove m be r  15, 1999)  S om e  I ndus t r y a na l ys t s  ha ve 

                                                  
12 D i gi ta l  E ur ope an C or dle s s  T e le phone  is  a  s t anda r d f or  voi ce  tr ans m i s s ion.
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que s t i one d i f  bot h t e c hnol ogi e s  ca n s ur vi ve ,  gi ve n tha t  bot h pr ovi de  s hor t - r a nge 
w i r e l e s s  c onne c t i vi t y.  Com pa ni e s  s uppor t i ng I r A D  me a n t ha t  bot h t e c hnol ogi e s  ha s  i t 
a dva nt a ge s  a nd dr a w ba c ks  and toge t he r  t he y c a n c r e a t e  a  pow e r f ul  s e t  a bl e  t o me e t  us e r 
ne e ds . Bot h Bl ue t oot h and I r D A   “ pr ovi de  com pl e m e nt a r y i m pl e m e nt a t i ons  f or  da t a 
e xc ha nge  a nd voi c e  a ppl i c a t i ons  “( w w w .c ount e r s ys . c om / t e c h/ bl ue t oot h. ht m l , 
N ove m be r  15,  1999) . 

4.4 H ow  d i d  i t  al l  s t ar t ?

4.4.1 H O W  TH E P RO JECT  W AS  I N I T I AT ED ?

I n 1993,  P e r  S ve ns s on w a s  r e f l e c t i ng on ne w  w a ys  of  us i ng the  m obi l e  phone .  H e  w a s ,
i n pa r t i c ul a r , ana l ys i ng w a ys  i n w hi c h to c ut  the  c a bl e  tha t  he  f ound s uc h a ha s s l e .  I n
t he s e  da ys , he  w a s  ba s e d in t he  U ni t e d S t a t e s  w or ki ng a s  a  pur c ha s i ng di r e c t or 
w or l dw i de  f or  E r i c s s on. A s  he  t r a ve l l e d a  l ot ,  he  e xpe r i e nc e d t he  c om pl i c a t i ons  w i t h
i nc om pa t i bl e  te c hnol ogi e s .

“ I t  was  cl e ar  at  an ear l y  s t age  that  cabl e s  we r e  a has s l e  for  us ,  as 
pr oduc e r s  and di s t r i but or s .  T he r e  ar e  m any  di f f e r e nt  cabl e s  whe n
l ook i ng at  t e l e phone s  and c om put e r s . ” 

P er  S ve n s s on , E r i cs s on 

P e r  S ve ns s on be l i e ve d tha t  “c ut t i ng t he  c a bl e s ”  w oul d be  gr e a t l y appr e c i a t e d by
c ons um e r s .  O r i gi na l l y,  t he  ide a  w a s  ge ne r a t e d f r om  an i nt e r e s t  in e vol ut i on of  t he 
m obi l e  phone .  T he r e  w a s  a n appa r e nt  ne e d to ha ve  mobi l e  phone s  int e gr a t e d i n ca r s .  I t 
w a s  a  c om pl e x t a s k t o ins t a l l  phone s  di r e c t l y in the  da s hboa r d of  t he  ca r  a nd i f  t he  ca r 
w oul d ha ve  t he  li f e  cyc l e  of  mobi l e  phone , nobody w oul d w a nt  to pa y f or  i t .  I ns t e a d,  an
i de a l  s ol ut i on w oul d ha ve  be e n s om e t hi ng tha t  coul d c onne c t  t he  da s hboa r d w i t h t he 
m obi l e  phone  -  a “s pl i t  c onc e pt ” . Thi s  r e s ul t e d in the  i de a  of  s hor t - l i nk r a di o
c onne c t i on.

P e r  S ve ns s on f ur t he r  s ugge s t s  t ha t  t he r e  w e r e  tw o i m por t a nt  t e c hni c a l  r e a s ons  w hy the y
or i gi na l l y c ons i de r e d de ve l opi ng a  s hor t  l i nk  r adi o,  eve nt ua l l y t o be c om e  Bl ue t oot h. 
F i r s t l y,  P e r  S ve ns s on thought  i t  w a s  cont r a di c t or y tha t  Er i c s s on s ol d wi r e l e s s  phone s 
a nd s t i l l  pr oduc e d c a bl e s . Thi s  di d not  m a t c h.  “ I f  you a r e  i n wi r e l e s s ,  t he n you a r e  in
wi r e l e s s “  ( P e r  S ve ns s on, Er i c s s on) .  S e c ondl y,  E r i c s s on w a s  s i m ul t a ne ous l y doi ng
r e s e a r c h on S a t e l l i t e  phone s ,  bui l di ng mobi l e phone s  int o ca r s  and on inf r a r e d s ol ut i ons . 
D r .  S ve n M a t t i s s on s a ys  t ha t  the r e  w a s  obvi ous l y ma ny s i m i l a r  i de a s  on c r e a t i ng a low - 
c os t  w i r e l e s s  l i nk.  H ow e ve r ,  t he  i nf r a r e d ha d s om e  c a pa c i t y l i m i t s  a s  w e l l  a s 
c om pl i c a t e d t e c hnol ogy. Cons e que nt l y,  M C Li nk s oon pr ove d the  m os t  pr om i s i ng
pr oj e c t  to i nve s t  r e s our c e s  i n. 

I n M a y 1994,  P e r  pr e s e nt e d the  c onc e pt  to N i l s  Rydbe c k,  he a d of  r e s e a r c h and
t e c hnol ogy, a t  Er i c s s on M obi l e  Com m uni c a t i ons .  A f t e r  s om e  di s c us s i on, a de c i s i on w a s 
m a de  and t he y s hook ha nds  t o pr oc e e d w i t h t he  pr oj e c t . A c c or di ng to P e r  S ve ns s on, in
1993,  none  w oul d li s t e n t o hi s  i de a s ,  but  “ onc e  i t  w a s  c l e a r e d w i t h N i l s  it  w a s  cl e a r e d
w i t h eve r yone ” . 

4.4.2 H O W  TH E O RG AN I S AT I O N  W AS  BU I L T ?

O nc e  the  pr oj e c t  w a s  i ni t i a t e d,  N i l s  Rydbe c k a gr e e d t ha t  t he  be s t  a va i l a bl e  r e s our c e s 
s houl d be  ut i l i s e d f or  t he  pr oj e c t . A c c or di ng to P e r  S ve ns s on, it  i s  di f f i c ul t  t o ge t  t he 
“ s t a r s ”  of  t he  or ga ni s a t i on f or  a pr oj e c t  l i ke  t hi s . N or m a l l y, you a r e  f or c e d t o go a r ound
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t he  hous e  in s e a r c h f or  s om e one  w i l l i ng t o s pa r e  s om e  pe opl e .  “ T he n it  i s  not  t he  r e al 
s t ar s  tha t  pe opl e  w i l l  l e t  go”  P e r  S ve ns s on,  E r i c s s on

O bvi ous l y,  t hi s  w a s  a pr obl e m , s i nc e  it  w a s  im por t a nt  t o f i nd t hos e  s t ar s  i n or de r  t o
s uc c e e d w i t h the  te c hnol ogy. H ow e ve r ,  t he y m a na ge d to f i nd one  of  t he  s t a r  engi ne e r s 
f or  t he  de ve l opm e nt  of  M C- L i nk,  D r . J a a p H a a r t s e n, f r om  Er i c s s on in the  N e t he r l a nds . 
D r .  J a a p H a a r t s e n w a s  a r e c e nt l y gr a dua t e d doc t or  of  te c hni c a l  phys i c s . D r .  J a a p
H a a r t s e n ne e de d t i m e  t o ge t  s uf f i c i e nt  tr a i ni ng a nd w a s  at  t he  ti m e  w or ki ng w i t h
E r i c s s on’ s  he a d of  s c i e nc e  in t he  U ni t e d S t a t e s ,  D r . P a ul  D e ns .  H e  w a s  l a t e r  br ought  to
S w e de n.  I n l a t e  1994, D r .  J a a p H a a r t s e n pl a ye d a n i m por t a nt  r ol e  f or  t he  de ve l opm e nt 
of  the  f i r s t  s pe c i f i c a t i on,  w hi c h w a s  f a i r l y s i m pl e , in r e ga r ds  t o t he  e xt r e m e l y c om pl e x
s ys t e m . 

D r .  S ve n M a t t i s s on,  f r om  Er i c s s on M obi l e  Com m uni c a t i ons  in L und, is  the  e ngi ne e r 
know n a s  t he  “f a t he r  of  t he  r a di o” , i n the  Bl ue t oot h chi p s e t . The  j oi nt  ef f or t s  of  D r . 
J a a p H a a r t s e n a nd D r . S ve n M a t t i s s on w e r e  t he  be gi nni ng of  a n e nor m ous  de ve l opm e nt 
pr oj e c t  f or  f ut ur e .  The s e  t w o m e n ar e  l a r ge l y r e s pons i bl e  f or  t he  t e c hnol ogy be hi nd
M C- L i nk. 

“ J aap and I  had be e n ins t r uc t e d t o cons t r uc t  thi s  wi r e l e s s  cabl e - 
r e pl ac e m e nt ,  whi c h woul d us e  voi c e  and dat a and be  ex t r e m e l y  che ap.  I t 
was  a c hal l e nge , al m os t  l i k e  a m obi l e  phone  in c om pl e x i t y  and y e t  v e r y 
c he ap.” 

D r . S ve n  M at t is s o n, E r ic s s o n

I n the  s e c ond ha l f  of  1995,  m or e  r e s our c e s  w e r e  a s s i gne d t o t he  pr oj e c t .  A t  t hi s  t i m e ,
a r ound t e n pe opl e  w e r e  w or ki ng w i t h t he  pr oj e c t .  T hi s  w a s  a  t e c hnol ogy of  gr e a t 
pot e nt i a l  and t he  or ga ni s a t i on w a s  s t e a di l y gr ow i ng. I n 1997,  Ö r j a n J oha ns s on, t he 
pr e s e nt  ge ne r a l  m a na ge r  of  the  pr oj e c t ,  c a m e  t o t he  or ga ni s a t i on f r om  A l f a  La va l 
A ut om a t i on. T oda y, t he r e  ar e  s i gni f i c a nt  am ount  of  pe opl e  w or ki ng w i t h Bl ue t oot h a t 
E r i c s s on. Thi s  or ga ni s a t i on f unc t i ons  a s  a s e pa r a t e  pr oduc t  uni t  w i t h it s  ow n budge t  and
a dm i ni s t r a t i on.  T he  ma j or i t y of  the  or ga ni s a t i on is  l oc a t e d i n Lund.  T hi s  i nc l ude s 
m a r ke t  a nd pr oduc t  de ve l opm e nt ,  as  w e l l  a s  t he  m a i n t e c hnol ogy de ve l opm e nt .  S t i l l , 
ne a r l y ha l f  of  the  or ga ni s a t i on is  ba s e d in H ol l a nd, in Em m e n, w he r e  t he  s of t w a r e 
de ve l opm e nt  t a ke s  pl a c e .  The  r e a s on f or  l oc a t i ng thi s  i n H ol l a nd w a s  c oi nc i de nt a l 
r a t he r  t ha n s t r a t e gi c  in na t ur e .  A c c or di ng t o P e r  S ve ns s on, E r i c s s on ha d a pr oduc t i on
uni t  f or  pa ge r s  i n H ol l a nd,  w hi c h w a s  s uppos e d t o c l os e  dow n.  T hi s  c oi nc i de d w i t h a
s e a r c h f or  e xpa ndi ng t he  com pe t e nc i e s  of  the  Bl ue t oot h or ga ni s a t i on in L und. A s  it 
t ur ne d out , t he  w or ke r s  i n Em m e n ha d the  ve r y com pe t e nc e  ba c kgr ound the y w e r e 
l ooki ng f or   a nd thi s  uni t  w a s  m e r ge d w i t h t he  pr e s e nt  Bl ue t oot h pr oj e c t  or ga ni s a t i on.
T oda y, t he y a l s o ha ve  thr e e  E r i c s s on pe opl e  in I r e l a nd he l pi ng w i t h educ a t i on,
m i s s i oni ng a nd s uppor t .

4.4.3 T H E CU L T U RE AN D  EN VI RO N M EN T  OF T H E BL U ET O O T H  O RG AN I S AT I O N . 

T he  or ga ni s a t i on is  cha r a c t e r i s e d by a f l a t  s t r uc t ur e  a nd inf or m a l  w or d- by- m out h
c ul t ur e .  K a r i n S e l l be r g,  r e s pons i bl e  f or  tr a i ni ng a nd s uppor t  a t  Er i c s s on, s a ys  tha t  the 
M a r ke t i ng and S uppor t  de pa r t m e nt  w a s  la r ge l y bui l t  by t he  he l p of  i nf or m a l 
c onne c t i ons .  M os t  pe opl e  in t hi s  de pa r t m e nt  us e d to w or k t oge t he r  a t  A l f a  L a va l 
A ut om a t i on. K a r i n S e l l be r g s a ys  tha t  s he  ha ppe ne d t o know  D r .  S ve n M a t t i s s on,  s i nc e 
t he i r  ki ds  w e nt  t o ki nde r ga r t e n toge t he r .  Cons e que nt l y,  s he  got  i n t ouc h w i t h t he  pr oj e c t 
a nd e nde d up w or ki ng w i t h Bl ue t oot h.  S he  s a ys  tha t  the  i nf or m a l  c onne c t i ons  ha ve 
be e n la r ge l y pos i t i ve ,  but  do ha ve  a  dow ns i de  as  w e l l . I t  ha s  be e n e a s y t o w or k toge t he r 
a s  an e f f e c t i ve  t e a m , s i nc e  t he y a l l  kne w  e a c h ot he r  f r om  be f or e .  H ow e ve r , ”t he r e  is  a
gr e a t  r i s k of  c r e a t i ng a  s e pa r a t e  uni t  w i t hi n the  l a r ge r  uni t , ma ki ng it  ha r de r  to i nt e gr a t e 
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w i t h the  [ Bl ue t oot h]  or ga ni s a t i on” . ( K a r i n S e l l be r g,)  S om e  ha ve  e ve n f e l t  a  bi t 
a l i e na t e d;  t he y f e e l  a s  i f  the y move d t o a di f f e r e nt  com pa ny w he n t he y a c t ua l l y jus t 
m ove d w i t hi n Er i c s s on,  w he r e a s  t hos e  com i ng f r om  out s i de  ha ve  be e n m or e 
c om f or t a bl e  w i t h the  or ga ni s a t i on. 

T he  c ul t ur e  of  the  Bl ue t oot h or ga ni s a t i on, or  eve n w i t hi n Er i c s s on M obi l e 
Com m uni c a t i ons  in L und, i s  ve r y di f f e r e nt  f r om  t he  cor por a t e  cul t ur e  of  E r i c s s on.
A c c or di ng to J oa ki m  N e l s on,  t he  envi r onm e nt  in L und i s  c ha r a c t e r i s e d by a n “i nf or m al 
ne t wor k ”  tha t  i s  “ f as t ” .  I n the  boa r d of  di r e c t or s , none  of  the  me m be r s  is  a bove  40
ye a r s  of  a ge . 

“ W i t h m i x e d f e ar ,  t he y  wat c h how we  ar e  r av agi ng down he r e  [ at 
E r i c s s on M obi l e  Com m uni c at i ons ] ” 

J oa ki m  N el s o n , E r ic s s o n

T he  pa c e  of  pr ogr e s s  i s  r a t he r  he c t i c . P e opl e  te nd to r un ar ound w i t h onl y a f e w  m i nut e s 
t o s pa r e  f or  a conve r s a t i on. “I t  i s  i n cons t a nt  c ha os ”  ( Ö r j a n J oha ns s on,  Er i c s s on)  D r .
S ve n M a t t i s s on s uppor t s  t hi s  s t a t e m e nt .  H e  be l i e ve s  t he r e  w a s  l i t t l e  or  no s t r a t e gy w he n
t he y w e r e  in the  mi ddl e  of  the  c ha os ,  but  i n r e t r os pe c t ,  one  te nds  t o f i nd s e ns i bl e 
e xpl a na t i ons  f or  the i r  a c t i ons . 

J oa ki m  N e l s on f ur t he r  expl a i ns  how  m a ny l a r ge ,  s uc c e s s f ul  pr oj e c t s  l i ke  U M T S 13 and
W A P 14 ha ve  be e n i ni t i a t e d i n L und.  T he  inf or m a l  c ul t ur e  ha s  pr ovi de d a n i nnova t i ve 
e nvi r onm e nt ,  a f e r t i l e  gr ound f or  pr oj e c t s  l i ke  Bl ue t oot h. 

“ W ho ev e r  happe ns  t o be  t he  bos s  i s  not  i m por t ant . W hat  is  i m por t ant  i s 
t hat  the r e  hav e  be e n v i s i onar y  pe opl e  l i k e  P e r  and Ni l s . ” 

J oa ki m  N el s o n , E r ic s s o n

D r .  S ve n M a t t i s s on s a ys  t ha t ,  a t  E r i c s s on M obi l e  Com m uni c a t i ons , the y us ua l l y w or k
w i t h goa l s  t ha t  ha ve  t o be  modi f i e d a  num be r  of  t i m e s . S t i l l ,  t he  Bl ue t oot h pr oj e c t  ha s 
ha d a  ve r y unc l e a r  vi s i on of  me r e l y c r e a t i ng a  w i r e l e s s  ca bl e - r e pl a c e m e nt . Thi s  ca l l s  f or 
a  pa r t i c ul a r  ki nd of  m a na ge m e nt  and e m pl oye e s  tha t  ta ke  ini t i a t i ve s  as  oppor t uni t i e s 
pr e s e nt  the m s e l ve s . 

Ö r j a n J oha ns s on de s c r i be s  t he  c ul t ur e  of  the  Bl ue t oot h or ga ni s a t i on as  ve r y L undi an, 
w hi c h s ugge s t s  an or ga ni s a t i on of  ope nne s s ,  f r i e ndl i ne s s , w i t h hi gh r e ga r d f or  a c a de m i c 
t r a di t i ons . P e opl e  t ur n t o ea ch ot he r  f or  he lp a nd de c i s i ons  ar e  ma de  inf or m a l l y a m ongs t 
c ol l e a gue s . Ö r j a n J oha ns s on ha s  the  ove r a l l  r e s pons i bi l i t y, but  he  i s  cons i de r e d a s  a 
t e a m  pl a ye r  or  as  a  bi t  of  a “s pi de r  in t he  w e b” . 

K a r i n S e l l be r g de s c r i be s  how  a w or ki ng w e e k nor m a l l y invol ve s  a  l ot  of  t r a ve l l i ng,  l a t e 
e ve ni ngs  a nd al m os t  eve r y da y you br i ng your  c om put e r  hom e  i n or de r  to ge t  cha nc e  to
r e pl y t o your  e - m a i l s .  I t  i s  not  e a s y t o ma ke  pl a ns  s i nc e  eve r yone  i s  cons t a nt l y a w a y,
t r a ve l l i ng. O ne  m us t  pr i or i t i s e ,  dr op e ve r yt hi ng,  i n or de r  t o c a t c h the  pe opl e  w he n t he y
a r e  i n t he  of f i c e .

P e r - E r i k S ve ns s on, M a r ke t i ng Ma na ge r  at  Bl ue t oot h, Er i c s s on,  f i nds  t ha t  the  pr oj e c t  ha s 
be e n ve r y dyna m i c  a nd is  la r ge l y dr i ve n by vi s i ons .   H e  now  t hi nks  i t  is  ti m e  t o
s um m a r i s e  the  f r a gm e nt s  of  the  s t r a t e gy t ha t  ha s  be e n, t o ma ke  the  s t r a t e gy m or e 
e xpl i c i t , to br e a k i t  dow n int o s m a l l e r  uni t s  and c om m uni c a t e  i t  thr oughout  t he 
or ga ni s a t i on. 

                                                  
13 U niver s al  M obi le  T e le phone  S ys t em  i s  t he  t hir d gener at i on m obi le  t e le phone  s ys t em 
14 W i r e le s s  A ppli ca ti on P r otocol i s  a pr otocol  f or  onli ne  s e r vi ce s , de ve loped f or  m obi l e de vi c es .
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4.4.4 T H E IN T EN T  W I T H TH E BL U ET O O T H  CO N CEP T 

A c c or di ng to J oa ki m  N e l s on,  t he  Bl ue t oot h pr oj e c t  de m ons t r a t e s  a com pl e t e l y ne w 
c onc e pt ua l  l ogi c  f or  E r i c s s on. H e  expl a i ns  how  a  pr oduc t  nor m a l l y e vol ve s  f r om  a 
t e c hnol ogy. U s ua l l y,  t hi s  i m pl i e s  tha t  one  t r i e s  to de ve l op a  t e c hnol ogy,  w hi c h is  ve r y
a dva nc e d, thus  ha r d to c opy a nd ma y c om m a nd a pr e m i um  pr i c e .  Toda y,  the  c os t  of  a
c hi ps e t  is  a r ound $ 27, but  t he  int e nt  is  t o ge t  it  dow n t o a  c os t  of  $5. 

 The  goa l  of  the  pr oj e c t  w a s  ba s e d on t hr e e  ke y poi nt s : 

� L ow  c os t 
� L ow  pow e r  cons um pt i on
� S m a l l  s i z e 

 “ T he  f oc us  [ of  B l ue t oot h]  was  not  on t he  t e c hnol ogy  but  on t he  pr i c e , 
we  s t ar t e d wi t h how m uc h it  s houl d c os t , the n we  as k e d our s e l v e s  how
good can we  m ak e  it ?” . 

J oa ki m  N el s o n , E r ic s s o n

I t  is  i m por t a nt  t o r e a c h as  br oa d a m a r ke t  a s  pos s i bl e .  H i gh te c h pr oduc t s  w e r e 
or i gi na l l y s ol d t o c om pa ni e s  and not  di r e c t l y to the  cons um e r s .  T oda y,  i t  i s  im por t a nt  to
r e a c h t he  or di na r y pe opl e , as  e ve r yone  us e s  a mobi l e  phone . T he  i de a  w a s  tha t  a 
w i r e l e s s  r a di o- l i nk w i t h low  c os t ,  s m a l l  s i z e  and l ow  pow e r  c ons um pt i on c oul d ge ne r a t e 
a  c om pl e t e l y ne w  ne t w or k of  c ons um e r s .

I n 1994,  t he  di r e c t i ons  t ha t  D r .  J a a p H a a r t s e n w e r e  pr e s e nt e d, in or de r  t o de ve l op a 
s pe c i f i c a t i on, w e r e  ba s e d on a r a t he r  s i m pl e  vi s i on. I t  s houl d be  de s i gne d to r e a c h t e n
m e t e r s ,  te n pe opl e ,  w i t h a tr a ns f e r  c a pa c i t y of  115 K b/ s  ( w hi c h w a s  cons i de r e d
s uf f i c i e nt l y f a s t  a t  t he  ti m e ) ,  be  r obus t l y bui l t , ine xpe ns i ve ,  a nd w or k thr oughout  t he 
w or l d. T hi s  ha s  not  cha nge d m uc h. The  c a pa c i t y w a s  inc r e a s e d to 1 M b/ s  ( w i t h the 
pot e nt i a l  of  2 M b/ s )  a nd ei ght  Bl ue t oot h de vi c e s  ( i ns t e a d of  te n)  c a n be  conne c t e d a t  t he 
s a m e  ti m e ,  e xt e nde d thr ough a  s c a t t e r ne t 15.  T he  bi g cha l l e nge  ha s  be e n to f i nd a
f r e que nc y tha t  w or ks  t hr oughout  the  w or l d, a s  the r e  a r e  al w a ys  a f e w  c ount r i e s  t ha t 
di f f e r  f r om  t he  r e s t . A  de c i s i on w a s  ma de  t o us e  the  f r e e  I S M  ba nd of  2. 4 G H z .
H ow e ve r ,  t hr e e  count r i e s  di d not  r e c ogni s e  t hi s  f r e que nc y as  a f r e e  ba nd,  J a pa n,  S pa i n
a nd F r a nc e . I n J a pa n a nd S pa i n,  the  pr obl e m s  ha ve  be e n s ol ve d, but  i n F r a nc e ,  t he 
que s t i on i s  not  one  of  c om pl i a nc e  but  a bout  f r e que nc y, a s  the  F r e nc h a r m y pr e s e nt l y
us e s  thi s  pa r t i c ul a r  f r e que nc y.  “N ow  it  i s  t he  F r e nc h a r m y, a ga i ns t  the  w or l d ”  P e r 
S ve ns s on, Er i c s s on

F r om  the  ve r y be gi nni ng,  the  Bl ue t oot h conc e pt  w a s  de s i gne d f or :  ad hoc  c onne c t i vi t y, 
e a s e - of  us e ,  f l e xi bl e  us a ge , low  pow e r  cons um pt i on,  s i m ul t a ne ous  voi c e  a nd da t a ,  m ul t i 
poi nt  c onne c t i ons , s e c ur e  c om m uni c a t i on, mul t i - m e di a  s uppor t ,  gl oba l  us a ge ,  10- 100
m e t e r s  r e a c h,  m e di um  a ggr e ga t e d ca pa c i t y.  S e c ur e  com m uni c a t i on and gl oba l  us a ge 
w e r e  adde d a t  a  l a t e r  s t a ge , as  it  be c a m e  obvi ous  t ha t  t hos e  w e r e  c r i t i c a l  f a c t or s  f or 
s uc c e s s . 

Cor e  bus i ne s s  and v al ue  c r e at i on

T he  ove r a l l  pur pos e  ha s  a l w a ys  be e n t o “c ut  the  c a bl e ” ,  to m a ke  c om m uni c a t i on e a s i e r . 
H ow e ve r ,  t he  s t r a t e gi c  i nt e nt  ha s  al w a ys  be e n to enha nc e  t he  va l ue  of  the  m obi l e  phone . 
I n addi t i on t o thi s ,  i t  w a s  of  i nt e r e s t  t o ge ne r a t e  a  s t r e a m  of  r e ve nue s  to s uppor t  t he 
f ut ur e  de ve l opm e nt  a nd r e f i ne m e nt  of  Bl ue t oot h.
                                                  
15 P l ea s e  vi ew  chapte r  4.3.3
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“ A s  m any  c om pl e m e nt ar y  pr oduc t s  as  pos s i bl e  that  cont ai n B l ue t oot h
wi l l  inc r e as e  t he  v al ue  of  the  phone . ” 

Ö r j an  J o ha ns s on , E r i cs s o n 

A c c or di ng to J oa ki m  N e l s on,  t he  f oc al  poi nt  mus t  a l w a ys  be  t he  mobi l e  phone . I f  the 
m obi l e  phone  w or ks  w i t h m a ny ot he r  de vi c e s ,  s uc h as  not e books , P D A ’ s , cof f e e 
m a c hi ne s  e t c ,  t he r e  is  va l ue  in tha t . 

“ T he  foc al  poi nt  is  to c r e at e  v al ue  i n the  c or e  bus i ne s s ” 
J oa ki m  N el s o n , E r ic s s o n

A s  the  i ndus t r i e s  a r e  conve r gi ng, it  is  ha r d f or  the  com pa ni e s  to de c i de  exa c t l y w ha t 
t he i r  c or e  bus i ne s s  r e a l l y is . S ubs e que nt l y,  i t  i s  di f f i c ul t  to de f i ne  t he  r e a l  bus i ne s s 
oppor t uni t y i n Bl ue t oot h.  A t  the  s a m e  t i m e ,  one  m us t  w or k w i t h a num be r  of  ba s e 
t e c hnol ogi e s  and cor e  com pe t e nc i e s  i n or de r  to l i m i t  the  r i s ks  of  e nt e r i ng the  m i ne f i e l d, 
i .e . pa t e nt s ,  c om pe t i ng t e c hnol ogi e s  et c . 

“  I f  we  fi nd that  we  c an dr i v e  t he  de v e l opm e nt , we  s houl d.  E v e n i f  we  do
not  m ak e  a l ot  of  m one y ,  we  wi l l  c ont r ol  the  t ur n of  ev e nt s ,  and av oi d
wal k i ng int o a m i ne f i e l d. ” 

J oa ki m  N el s o n , E r ic s s o n

4.5 S t an d ar d i s at i on 

J oa ki m  N e l s on s a ys  t ha t  E r i c s s on i s  ve r y expe r i e nc e d in es t a bl i s hi ng s t a nda r ds ,  e. g.  in
pr oj e c t s  l i ke  G S M , U M T S ,  WA P  et c . The  t r a di t i ona l  w a y of  s t a nda r d s e t t i ng i s  vi a 
s t a nda r d i ns t i t ut e s ,  s uc h a s  ET S I  and I T U . T hi s  c oul d be  a  l ong a nd com pl i c a t e d
pr oc e s s ;  ge ne r a l l y,  it  c oul d ta ke  4- 5 ye a r s  to e s t a bl i s h a  s t a nda r d.  O n t he  ot he r  ha nd,  a 
f r a gm e nt e d m a r ke t  of  s hor t  li nk r a di o t e c hnol ogi e s  w oul d i nhi bi t  the  gr ow t h of  t he 
m a r ke t ,  s i nc e  i t  cr e a t e s  pr obl e m s  of  int e r ope r a bi l i t y a nd la c k of  j oi nt  i ndus t r y
c om m i t m e nt . Cons e que nt l y,  t he  m os t  e f f e c t i ve  s ol ut i on i s  t o c r e a t e  a n indus t r y dr i ve n
s t a nda r d t ha t  e ve r yone  w oul d s uppor t .  A s  the  pa c e  of  innova t i on i s  hi gh,  the  tr e nd i n
I nf oc om  indus t r i e s  ha s  be e n t o e s t a bl i s h s t a nda r ds  tha t  ar e  vol unt a r y r a t he r  the n
gove r nm e nt  i m pos e d.  To e s t a bl i s h a  vol unt a r y s t a nda r d i m pl i e s  t ha t  one  m us t  ha ve  t he 
c a pa c i t y t o ga t he r  e nough c om pa ni e s  t o s uppor t  a  s pe c i f i c  te c hnol ogy.

“ A  pe r i od of  4- 5 ye ar s  i s  t oo l ong t o wai t .  “ 
J oa ki m  N el s o n , E r ic s s o n

J oa ki m  N e l s on t hi nks  t ha t  t he  I nt e r ne t  par adi gm  im pl i e s  t ha t  f or m a l  s t a nda r d s e t t i ng
pr oc e s s e s  no longe r  ar e  f e a s i bl e , as  thos e  t e nd t o be  out r un by f a s t e r  m ovi ng, i ndus t r y
dr i ve n pr oj e c t s . Ec onom i c  i nc e nt i ve s  ha ve  c r e a t e d a  di f f e r e nt  pa c e  of  de ve l opm e nt , 
w he r e  t he  indus t r y dr i ve s  de ve l opm e nt  r a t he r  t ha n t he  c ount r i e s  or  gove r nm e nt s .  I n
s hor t , “ t he  w a y of  doi ng bus i ne s s  ha s  c ha nge d” . ( J oa ki m  N e l s on,  E r i c s s on) 

T he  f or m a l  s t a nda r di s a t i on pr oc e dur e  s e e m e d ir r a t i ona l  f or  M C- L i nk. H om e  RF ,  w a s  at 
t ha t  ti m e  goi ng t hr ough t hi s  f or m a l  pr oc e s s  of  s t a nda r di s a t i on.  I t  w oul d be  r e l e a s e d
be f or e  t he  M C- L i nk.  Cons e que nt l y, thi s  ma de  it  i ne vi t a bl e  f or  t he  Bl ue t oot h
or ga ni s a t i on to go a bout  the  ma t t e r  i n a di f f e r e nt  ma nne r . 

E r i c s s on c l e a r l y unde r s t ood t ha t , if  the y w e r e  goi ng to ma ke  Bl ue t oot h i nt o s om e t hi ng
bi g, the y ha d t o do s om e t hi ng di f f e r e nt  f r om  w ha t  t he y w e r e  us e d to.   P e r  S ve ns s on f e l t 
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t ha t  Er i c s s on m a ny t i m e s  ha d be e n “r un ov e r ”  by com pe t i t or s ,  be c a us e  t he y w e r e  t oo
s l ow  or  be c a us e  c om pe t i t or s  ha d be e n be t t e r  at  e xpl oi t i ng the  t e c hnol ogy.  A  ne w  logi c 
f or  br i ngi ng the  te c hnol ogy t o m a r ke t  w a s  ne c e s s a r y.

T oge t he r  w i t h N i l s  Rydbe c k,  he  ha d a  vi s i on of  bui l di ng s om e  f or m  of  ne t w or k of 
c om pa ni e s  tha t  com pl i e d w i t h the  r e qui r e m e nt s  of  the  M C- L i nk te c hnol ogy a nd
t oge t he r  r e pr e s e nt e d a  s i gni f i c a nt  m a r ke t  f or c e .  J oa ki m  N e l s on s a ys  tha t  a com pa ny l i ke 
M i c r os of t  w oul d be  c a pa bl e  of  doi ng a  pr oj e c t  li ke  thi s  on t he i r  ow n, but  i n the  m obi l e 
t e l e c om m uni c a t i ons  i ndus t r y no one  pl a ye r  i s  s t r ong e nough t o do it  al one . A t  a n e a r l y
s t a ge , t he y ha d a n i de a  t ha t  r e a c hi ng t he  P C i ndus t r y w oul d be  cr i t i c a l  f or  t he  s uc c e s s  of 
t he  t e c hnol ogy. 

4.5.1 I N  S EARCH  FO R A PART N ER

F r om  ea r l y 1995, Er i c s s on be ga n di s c us s i ons  w i t h pot e nt i a l  pa r t ne r  c om pa ni e s  f or  t he 
de ve l opm e nt  of  M C- L i nk. H ow e ve r ,  i ni t i a l l y t he r e  com pa ni e s  i nvol ve d in t he 
di s c us s i ons  t ha t  r e j e c t e d t he  i nvi t a t i on and j oi ne d a  c oa l i t i on on a  s i m i l a r  te c hnol ogy. A t 
a  l a t e r  s t a ge , I nt e l  w a s  appr oa c he d.  The y w e r e  a l r e a dy w or ki ng w i t h a s e l e c t i on of  ot he r 
c om pa ni e s  on H om e - RF , pr e s e nt l y S W A P .  I nt e l  ki ndl y tur ne d dow n the  of f e r  and
c ont i nue d to f oc us  t he i r  ef f or t s  on H om e - RF .  H ow e ve r ,  i t  s oon t ur ne d out  tha t  E r i c s s on
ha d a ppr oa c he d the  w r ong de pa r t m e nt  w i t hi n I nt e l ,  t he  c ons um e r  el e c t r oni c s 
de pa r t m e nt . I ns t e a d,  J i m  K a r da c h’ s  m obi l e  c om put i ng de pa r t m e nt  he a r d a bout  the 
t e c hnol ogy by c oi nc i de nc e  a nd e ve nt ua l l y the  t w o pa r t i e s  m e t . 

“ O ne  thi ng t o l e ar n,  i s  not  t o t ak e  no for  an ans we r ” 
P er  S ve n s s on , E r i cs s on 

I n the  s e c ond ha l f  of  1996,  a n a gr e e m e nt  w a s  r e a c he d be t w e e n Er i c s s on and I nt e l .  T he 
f or m a l  ha nds ha ke  took pl a c e  i n A pr i l  1997. P e r  S ve ns s on,  D r .  S ve n M a t t i s s on a nd
J oha nne s  E l g w e nt  t o S a nt a  Cl a r a  i n Ca l i f or ni a  t o m a ke  a  pr e s e nt a t i on of  the  M C- L i nk
f or  I nt e l ’ s  not e book di vi s i on. A n M oU  w a s  s i gne d in J une  1997.

W hy w a s  I nt e l  s o int e r e s t i ng f or  t he  f ut ur e  de ve l opm e nt  of  M C- L i nk?  I n l a t e  1996, it 
w a s  c onc l ude d t ha t  I nt e l  w oul d be  the  be s t  a ppr oa c h t o t he  P C i ndus t r y. T he y ha d a 
s t r ong i nf l ue nc e  on P C m a nuf a c t ur e r s  and the y ha d s how n gr e a t  i nt e r e s t  i n t he  m e r ge r 
of  G S M  a nd da t a c om .  The y w e r e  a l s o e xt r e m e l y w e l l  s t a f f e d w i t h a w i de  s e l e c t i on of 
t e c hnol ogi e s  and mos t  im por t a nt l y,  t he y w e r e  a bl e  t o int e gr a t e  M C- L i nk i nt o t he 
P e nt i um  I / O - c hi ps e t .  I nt e l  al s o s ha r e d a com m on vi s i on of  how  M C- L i nk coul d be  us e d
i n the  f ut ur e .

4.6 Th e  C h oi c e  of  an  O p e n  S t an d ar d 

T he  i m por t a nt  de c i s i ons ,  in t he  ea r l y s t a ge s  of  t he  pr oj e c t ,  ha ve  be e n of  gr e a t 
i m por t a nc e  f or  the  f ut ur e  de ve l opm e nt . I n pa r t i c ul a r ,  t w o de c i s i ons  ha ve  gr e a t l y
a f f e c t e d t he  pot e nt i a l  of  e s t a bl i s hi ng a gl oba l  de  f a c t o s t a nda r d. T hos e  ar e  the  c hoi c e  of 
a n ope n s t a nda r d ar c hi t e c t ur e  a nd the  c hoi c e  t o c r e a t e  t he  S I G . 

A t  an e a r l y s t a ge  of  t he  pr oj e c t , a de c i s i on t o t r y t o m a ke  M C- L i nk int o a gl oba l 
s t a nda r d w a s  ma de . H ow e ve r ,  t he  ma nne r  of  how  to go a bout  thi s  s t a nda r di s a t i on
pr oc e s s  w a s  not  obvi ous .  I n 1996, N i l s  Rydbe c k a nd P e r  S ve ns s on ha d an i de a  t o
e s t a bl i s h a de  f a c t o s t a nda r d by f r e e l y di s t r i but i ng or  to a  low  cos t  li c e ns i ng the 
t e c hnol ogy. I t  is  not  cl e a r  w he n t he  de c i s i on of  an ope n s t a nda r d w a s  ma de .  F r om 
i nt e r vi e w s , i t  w oul d s e e m  l i ke  I nt e l  pl a ye d an i m por t a nt  r ol e , ins i s t i ng tha t  a n ope n
s t a nda r d w a s  ne c e s s a r y  f or  t he  s uc c e s s  of  t he  pr oj e c t .  H ow e ve r , it  w a s  not  a n obvi ous 
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de c i s i on f or  eve r yone  at  Er i c s s on.  S om e  f e l t  t ha t  t he y w e r e  gi vi ng a w a y t he i r 
t e c hnol ogy t oo ea s y and w e r e  que s t i oni ng how  E r i c s s on w oul d be  abl e  to m a ke  m one y
of f  t he  te c hnol ogy,  w hi c h t he y ha d i n f a c t  de ve l ope d. 

I t  be c a m e  appa r e nt  t ha t  t he y ne e de d a  j oi nt  indus t r y f or c e  t o s uppor t  int e r ope r a bi l i t y,  i n
or de r  t o e s t a bl i s h a  gl oba l  s t a nda r d.  P e r  S ve ns s on ma de  a pa r a l l e l  t o the  m a r ke t  f or 
f l oppy di s ks .  Com pa ni e s  s uc h as  I om e ga  ( J A Z )  a nd I m a t i on ha ve  c r e a t e d pr oduc t s 
s i gni f i c a nt l y s upe r i or  t o t he  e xt a nt  f l oppy s t a nda r d.  H ow e ve r , ne i t he r  ha ve  ha d s t r e ngt h
t o s e t  a  s t a nda r d a l one  a nd c om put e r  com pa ni e s  ha ve  l i t t l e  i nt e r e s t  to s uppor t 
pr opr i e t a r y s ol ut i ons  tha t  do not  r e pr e s e nt  a s i gni f i c a nt  ma r ke t  s uppor t  al r e a dy. “I t  m us t 
be  the  s a m e  e ve r yw he r e , ot he r w i s e  it  is  qui t e  poi nt l e s s . ”  ( P e r  S ve ns s on,  Er i c s s on) 

I n 1996,  t he  r e a s oni ng be hi nd t he  choi c e  of  an ope n a r c hi t e c t ur e  w a s : ( P r e s e nt a t i on
m a t e r i a l , K i t z bühl ,  N ove m be r  18 1999) 

•  T o ma ke  s ur e  tha t  t he r e  w i l l  be  a r i c h va r i e t y of  e qui pm e nt  a va i l a bl e  in the  ma r ke t 
f or  our  M C- L i nk e qui ppe d phone s  to t a l k t o. 

•  T o avoi d m ul t i pl e  s hor t - di s t a nc e  r a di o te c hnol ogi e s  or ,  w or s e , one  c om pe t i ng de 
f a c t o s t a nda r d tha t  w e  w i l l  be  f or c e d t o ada pt  t o a nd e ve n pa y a li c e ns e  f e e ! 

•  T o dr i ve  t he  huge  f ut ur e  ma r ke t  f or  w i r e l e s s  s hor t  di s t a nc e  l i nks  ( c a bl e  el i m i na t or s ) 
•  T o ea r n mone y by be i ng a  te c hnol ogy l e a de r  i n thi s  pa r t i c ul a r  f i e l d. 

S t i l l , t he r e  w a s  s om e  r e l uc t a nc e , s om e  pr opos e d t o cha r ge  a l i c e ns i ng f e e  a nd
c ons e que nt l y,  m a ki ng i t  a  s e m i  pr opr i e t a r y s t a nda r d.

“ Som e  of  us  f e l t  it  was  t oo ope n, but  i t  was  al s o be c aus e  we  s t ar t e d
s om e t hi ng qui t e  uni que , t he n you don’ t  want  too m uc h to le ak  be f or e  you
hav e  com e  qui t e  f ar .  I t  i s  im por t ant  to be  f i r s t ,  not  be s t  but  fi r s t ” . 

D r . S ve n  M at t is s o n, E r ic s s o n

I n 1997,  Ö r j a n J oha ns s on,  P e r  S ve ns s on and N i l s  Rydbe c k in di a l ogue  w i t h I nt e l ,  took
t he  de c i s i on to f r e e l y di f f us e  t he  t e c hnol ogy.  H ow e ve r ,  it  w a s  r e s t r i c t e d t o a ne t w or k of 
m e m be r s  to gua r a nt e e  t he  qua l i t y a nd int e r ope r a bi l i t y of  pr oduc t s .

4.7 Th e  f or m at i on  of  t h e  S p e c i al  I n t er e s t  G r ou p  ( S I G ) 

4.7.1 W H Y  CREAT E TH E S I G ?

A n im por t a nt  de c i s i on w a s  m a de  a t  an ea r l y s t a ge  w he t he r  t he y s houl d do i t  the m s e l ve s 
or  w or k toge t he r  w i t h a gr oup of  c om pa ni e s  i n an al l i a nc e .  J oa ki m  N e l s on,  Bj ör n
K r yl l a nde r  a nd Ö r j a n J oha ns s on c onduc t e d the  i ni t i a l  di s c us s i ons .  T he  di s c us s i on w e nt : 
W e  ar e  pr oba bl y l e a di ng i n thi s  ar e a .  S houl d w e  do it  our s e l ve s ?  Ca n w e  m a ke  I nt e l 
a c c e pt  our  t e c hnol ogy?  Ca n w e  ge t  our  t e c hnol ogy ac c e pt e d in al l  pr i nt e r s , com put e r s 
e t c .?  T he y c onc l ude d t ha t  t hi s  w oul d pr oba bl y not  be  pos s i bl e .

“ I t  i s  m or e  i m por t ant  to adv anc e  f as t , r at he r  than that  we  do e v e r y t hi ng
our s e l v e s ” 

K ur t H e l ls tr ö m , CE O  E r ic s s o n

T hus ,  a  s e c ond im por t a nt  de c i s i on f or  t he  Bl ue t oot h pr oj e c t  w a s  t o f ound the  S pe c i a l 
I nt e r e s t  G r oup ( S I G ) . Thi s  w a s  a  de c i s i on t ha t  i nvol ve d invi t i ng the i r  di r e c t 
c om pe t i t or s .  Er i c s s on ha s  be e n i nvol ve d i n t w o m a j or  pr oj e c t s  w he r e  the y ar e  w or ki ng
w i t h the i r  f i e r c e s t  com pe t i t or s ;  t he  f i r s t  w a s  W A P  and t he  s e c ond, be c a m e  Bl ue t oot h. 
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J oa ki m  N e l s on s a ys  t ha t  ot he r  c o- ope t i t i on pr oj e c t s  pr oba bl y do e xi s t ,  but  WA P  w a s  t he 
f i r s t  m a j or  s uc h pr oj e c t .  W i t hi n t he  te l e c om  i ndus t r y, P T T s 16 ar e  ve r y dom i na nt .  ”T o be 
a bl e  to ke e p up, w e  ne e d to dr i ve  pr oj e c t s  i n a di f f e r e nt  w a y.”  H e  be l i e ve s  t hi s  i s  a 
m e ga t r e nd in ma ny i ndus t r i e s ,  t ha t  t he  indus t r y dr i ve s  de ve l opm e nt  r a t he r  t ha n
i ndi vi dua l  c ount r i e s  or  gove r nm e nt s . 

E v e r y one  wi ns . T he  k e y  r e as ons  f or  t he  pr ogr am  s uc c e s s  i s  the  bus i ne s s 
be ne f i t  to al l  com pani e s  if  we  s uc c e e d,  c l e ar  pr ogr am  goal , t i m i ng,  ope n
I P  cont r ac t ,  and indus t r y  par t i c i pat i on i n s pe c i f i c at i on de v e l opm e nt .

S im on  E l li s , I n te l

A c c or di ng to J oa ki m  N e l s on,  E r i c s s on f i nds  t ha t  t he  bi g s t r uggl e  f or  pow e r  doe s  not 
t a ke  pl a c e  be t w e e n E r i c s s on a nd N oki a ;  it  i s  a  m a t t e r  of  w he r e  the  v al ue  w i l l  m i gr a t e  i n
t he  f ut ur e . I n ma ny ma r ke t s  w he r e  com pe t i t i on ha s  be e n i nt e ns e  f or  a  l ong t i m e ,  the 
r e s ul t  i s  tha t  the r e  i s  no va l ue  l e f t  onc e  t he  ba t t l e  i s  ove r .

T he  r e l a t i ve l y cl os e  c om pe t i t i on w i t h N oki a ,  bot h c ul t ur a l l y and ge ogr a phi c a l l y,  i s  a 
s ur vi va l  i s s ue  f or  E r i c s s on. J oa ki m  N e l s on gi ve s  an e xa m pl e ,  w i t h s uppor t  of  a
s t a t e m e nt  by M i c ha e l  P or t e r  i n S w e di s h bus i ne s s  pr e s s , of  how  t he  m e r ge r  be t w e e n t he 
t w o S w e di s h t r uc k pr oduc e r s  V ol vo and S a a b c oul d be  ha r m f ul  t o the  c om pe t i t i on a nd
e vol ut i on of  the  bus i ne s s . “T he  onl y one s  t ha t  w i l l  be ne f i t  f r om  thi s  me r ge r  in a f i ve - 
ye a r  pe r s pe c t i ve  ar e  D A F ,  D a i m l e r  Chr ys l e r  e t c .” ( J oa ki m  N e l s on,  E r i c s s on) 

4.7.2 T H E IN I T I AL  S T AG ES  O F T HE S I G 

O nc e  the  pa r t ne r s hi p w i t h I nt e l  w a s  e s t a bl i s he d,  J i m  K a r da c h ( I nt e l )  a nd Ö r j a n
J oha ns s on ( E r i c s s on)  w e r e  t he  pr i m a r y dr i vi ng f or c e s  of  the  pr oj e c t ;  J oha n We be r 
( E r i c s s on)  w a s  al s o pa r t  of  t he  ea r l y di s c us s i ons . I n J une  1997, the y me t  a nd t he 
de c i s i on w a s  ma de  t o f or m  t he  S I G . 

I n June  we  had a fac e - t o- f ac e  m e e t i ng wi t h E r i c s s on t hat  i nk e d out  t he 
i ni t i al  agr e e m e nt  t o f or m  a s pe c i al  i nt e r e s t  gr oup bas e d on an O pe n I P 
l i c e ns e  gr ant  bas e d on t wo le v e l s  of  m e m be r s :    P r om ot e r s  ( who woul d
de v e l op the  t e c hnol ogy )  and A dopt e r s  ( who woul d adopt  t he 
t e c hnol ogy ) . 

J im  K ar d ac h, I n te l

I t  w a s  a gr e e d t o f or m  a S I G  w i t h t he  f ol l ow i ng m e m be r s : 

� E r i c s s on
� I nt e l 
� N oki a 
� I BM 
� T os hi ba 

By D e c e m be r  1997,  t he  f i ve  com pa ni e s  me t  and t he  f or m a l  de c i s i on w a s  m a de  t o f or m 
t he  S I G .  I n F e br ua r y 1998, the y s i gne d cont r a c t s  to s t a r t  the  de ve l opm e nt .

                                                  
16 P ubl ic  T e le phone  &  T e le gr a ph – I n E ur ope , us ual l y la r ge , or i gi na ll y s ta t e ow ne d t el e phone ope r a t or s  tha t s t i ll  t end

t o dom i nat e nat iona l  m ar ket s .
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I t  is  i m por t ant  t o unde r s t and t hat  t hr e e  com pani e s  cam e  to t he  s am e 
c onc l us i on at  about  the  s am e  ti m e .   I nt e l  was  dr i v i ng a pr ogr am  c al l e d
B i z - R F ,  Er i c s s on a pr ogr am  cal l e d M C- L I NK, Nok i a a pr ogr am  c al l e d
L ow P owe r  RF .   T he  i m por t anc e  of  t he  m e e t i ng i n D e c e m be r  was  to ge t 
al l  c om pani e s  i nv ol v e d t o agr e e  to de v e l op a s i ngl e  s t andar d.   As 
E r i c s s on' s  s ol ut i on was  t he  f ur t he s t  al ong and c l os e s t  t o what  we  al l 
de s i r e d,  i t  was  agr e e d we  woul d adopt  t hi s  as  the  bas e  t e c hnol ogy  and
m odi f y  i t  to m e e t  t he  com bi ne d us age  r e qui r e m e nt s .

J im  K ar d ac h, I n te l

E r i c s s on ha s  be e n w or ki ng w i t h a  num be r  of  m a j or  s t a nda r di s a t i on pr oj e c t s , w hi c h ha ve 
ge ne r a t e d s om e  le a r ni ng e xpe r i e nc e s .  To s om e  de gr e e , it  w a s  t he  s a m e  pe opl e  i nvol ve d
i n al l  t hr e e  pr oj e c t s ,  W A P ,  Bl ue t oot h a nd S ym bi a n17.  P e r  S ve ns s on and J oa ki m  N e l s on
w e r e  al s o invol ve d i n WA P  a nd S ym bi a n. The  c ont a c t  ne t w or k w i t h ot he r  com pa ni e s 
t ha t  is  bui l t  t hr ough s uc h coope r a t i ve  pr oj e c t s  i s  ve r y im por t a nt . I n the  i ni t i a t i on pha s e 
of  a ne w  pr oj e c t ,  t hi s  e na bl e s  a  c om pa ny to qui c kl y ge t  a good r e l a t i on w i t h pa r t ne r s .
Ö r j a n J oha ns s on ha d di s c us s i ons  w i t h J oa ki m  N e l s on,  due  to hi s  expe r i e nc e s  f r om 
W A P  f or um .  J oa ki m  N e l s on s ugge s t e d a  s i m i l a r  vot i ng s ys t e m  a s  t he y us e d i n WA P 
f or um .

T he  Bl ue t oot h S pe c i a l  I nt e r e s t  G r oup w a s  la unc he d i n M a y 1998.

4.7.3 CH O I CE O F P ART N ERS 

J oa ki m  N e l s on s a ys  t ha t  t he r e  i s  a  di l e m m a  w he n e nt e r i ng t hi s  ki nd of  pa r t ne r s hi ps . I n
pa r t i c ul a r , t he  U S  gove r nm e nt  pr ohi bi t s  l a r ge  cor por a t i ons  f r om  j oi ni ng f or c e s  i n a
m a nne r  t ha t  w oul d l i m i t  c om pe t i t i on.  Thi s  i m pl i e s  t ha t  t he y c oul d not  li m i t  t he  S I G 
c oope r a t i on t o a f e w  c om pa ni e s .  A t  t he  s a m e  ti m e ,  t he y c oul d not  invi t e  t oo m a ny
c om pa ni e s ,  a s  i t  w a s  ve r y i m por t a nt  t o ef f e c t i ve l y dr i ve  t he  te c hnol ogy de ve l opm e nt . 

W he n engagi ng t he  or i gi nal  pr om ot e r  c om pani e s ,  i t  i s  al way s  k e y  t o
bal anc e  indus t r i e s  wi t h c om pe t i t or s  ( Nok i a/ E r i c s s on, I B M / T os hi ba)  as 
t hi s  ke e ps  de c i s i ons  bal anc e d. I nt e l  ac t s  as  k i nd of  a m ode r at or  be c aus e 
of  our  ne ut r al  appr oac h to the  t e c hnol ogy  ( f or  I nt e l  the  t e c hnol ogy  be i ng
s uc c e s s f ul  gr ows  the  us e  of  M obi l e  c om put e r s  be c aus e  the y  ar e  e as i e r  t o
us e  and do m or e . H e nc e , I nt e l ’ s  r ol e  is  t o c ons t ant l y  r e m i nd the  ot he r s 
what  the  ul t i m at e  goal  of  t he  t e c hnol ogy  de v e l opm e nt  is  and t o s e t t l e 
di s put e s  be t we e n the  ot he r  com pani e s . 

J im  K ar d ac h, I n te l

E r i c s s on r e pr e s e nt e d t he  cor e  t e c hnol ogy and c ont r i but e d t he i r  r a di o c om m uni c a t i on
know l e dge .  I nt e l  cont r i but e d w i t h it s  c hi p a nd s of t w a r e  know l e dge . I n or de r  t o s uc c e e d, 
i t  w a s  c r i t i c a l  t o i nvol ve  r e pr e s e nt a t i ve s  f or  t he  tw o s t r a t e gi c  pr oduc t s , the  m obi l e  phone 
a nd t he  not e book com put e r . I nt e l  w a nt e d N oki a  in or de r  t o s i gna l  a c r e di bl e  f or c e  f r om 
t he  m obi l e  phone s  i ndus t r y.  E r i c s s on w a s  al s o int e r e s t e d i n i nc l udi ng N oki a , ma i nl y
be c a us e  of  t w o r e a s ons . O ne , tha t  the y ar e  c om pe t e nc e  w i s e  a nd cul t ur e  w i s e  a l i ke  and
t ha t  the y ha ve  ha d c oope r a t i on i n ot he r  a r e a s  be f or e .   S e c ond, tha t  the y ha ve  a  s i m i l a r 
vi e w  on pa t e nt s .

                                                  
17 S ym bia n i s  a  c oope r at ive  a ll ia nce  ow ne d by E r ic s s on, N oki a, M otor ol a, P a na s oni c  a nd P s ion t o de vel op a n

ope r a ti ng s ys te m  f or  m obi le  devi ce s  c al le d E P O C.
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A m e r i c an c om pani e s  t e nd t o de s t r oy  m ar k e t s  by  or  at  l e as t  m ak e  the i r 
m one y  of f  pat e nt s . [ … ]  I f  we  want  to us e  the i r  pat e nt s  we  hav e  to pay 
l ar ge  am ount s  of  m one y , and c ons e que nt l y ,  t he y  ne v e r  s pr e ad t o s e t  a
wor l d s t andar d,  at  l e as t  not  fas t  enough. 

J oa ki m  N el s o n , E r ic s s o n

T he  c hoi c e  of  I BM , r a t he r  t ha n f or  e xa m pl e  D e l l  or  Com pa q,  w a s  be c a us e  t he y ha ve 
e nor m ous  r e s e a r c h de pa r t m e nt s . I BM  f ur t he r m or e  r e pr e s e nt s  the  l a r ge s t  s ha r e  i n t he 
w or l d m a r ke t  f or  not e book c om put e r s .  The y a l s o ha ve  a  l ong e xpe r i e nc e  of  coope r a t i on
w i t h I nt e l  i n m i c r opr oc e s s or s .

T he  c hoi c e  of  T os hi ba ,  w a s  ba s e d on t he  f a c t  t ha t  t he y ne e de d t o inc l ude d one 
r e pr e s e nt a t i ve  f or  t he  J a pa ne s e  ma r ke t .  T os hi ba  ha s  one  of  l a r ge s t  s ha r e s  of  the  w or l d
m a r ke t  f or  not e book com put e r s  a nd the y ar e  w e l l  c onne c t e d w i t hi n J a pa n.

“ T os hi ba i s  a bi t  l i k e  t he  fat he r  of  the  ge nt l e m e n’ s  cl ub in Japan” 
Ö r j an  J o ha ns s on , E r i cs s o n 

4.8 Th e  s t e p s  i n  r e al i s i n g t h e  Bl u e t oot h  vi s i on 

4.8.1 T H E S I G  M AN AG EM EN T 

T he  S I G  is  a  com pr e he ns i ve  ne t w or k, t oda y c om pr i s i ng ar ound 1400 com pa ni e s . 
A c c or di ng to Ö r j a n J oha ns s on,  i t  w a s  de c i de d t ha t  t he  c or e  gr oup w oul d be  r e s t r i c t e d to
a  l i m i t e d num be r  of  com pa ni e s . H e  adds  tha t  the  S I G  i s  not  a  de m oc r a t i c  f or m a t i on at 
t hi s  ti m e .  H e  f i nds  thi s  cr i t i c a l  in or de r  t o ef f e c t i ve l y ma na gi ng t he  pr ogr e s s  of  t he 
t e c hnol ogy. S t a nda r di s a t i on i s s ue s  w i t hi n E T S I  a r e  s l ow  be c a us e  t he y i m pl e m e nt  f ul l 
de m oc r a c y.  E ve n i f  700 c om pa ni e s  a r e  invol ve d,  t he  r ul e s  a r e  tha t  e ve r yone  ha s  e qua l 
vot i ng pow e r .  Ö r j a n J oha ns s on s a ys  t ha t  t he  adopt e r  com pa ni e s  a c t ua l l y s e e m  r a t he r 
pl e a s e d w i t h the  agr e e m e nt ,  s i nc e  it  me a ns  t ha t  de c i s i ons  ca n be  pr oc e s s e d f a s t e r  and i t 
gua r a nt e e s  t ha t  t hi ngs  a r e  movi ng f or w a r d.

T he  or i gi na l  Bl ue t oot h w or k gr oup cont a i ne d f i ve  me m be r s  f r om  t he  f oundi ng
c om pa ni e s ,  Ö r j a n J oha ns s on ( E r i c s s on) , J i m  K a r da c h ( I nt e l ) , S a m i  I nki ne n ( N oki a ) 
P e t e r  L e e  ( I BM  )  and W a r r e n A l l e n ( T os hi ba ) .  J i m  K a r da c h i s  t he  c ha i r m a n of  t hi s 
gr oup. T hi s  gr oup i s  r e s pons i bl e  f or  ma ki ng the  hi gh le ve l  de c i s i ons  r e ga r di ng t he  da i l y
ope r a t i ons  of  t he  S I G . 

E r i c s s on ha s  r e pe a t e dl y be e n f a c i ng t he  que s t i on of  t he  le ve l  of  cont r ol  the y c oul d
m a i nt a i n i n t he  c ont i nue d de ve l opm e nt  of  the  t e c hnol ogy.  H ow e ve r ,  t he y ha ve  c om e  t o
a  r a t he r  pr a gm a t i c  c onc l us i on;  a s  long as  t he  s t a nda r d i s  he a di ng i n t he  di r e c t i on t he y
w a nt ,  i t  doe s  not  m a t t e r  how  muc h the y do i n f a c t  c ont r ol .  A c c or di ng t o J oa ki m  N e l s on,
t he  dr i vi ng f or c e s  a r e  E r i c s s on and N oki a . I n or de r  t o be  a dr i vi ng f or c e  i n te l e c om 
t oda y, he  s t a t e s ,  i t  i s  a  m a t t e r  of  c om pe t e nc e  ( i n r a di o t e c hnol ogy) .

T he y ar e  a w a r e  tha t  if  t he y di d not  c hoos e  t o cr e a t e  the  S I G ,  t he y w oul d ha ve  be e n a bl e 
t o move  f a s t e r  in t e r m s  of  de f i ni ng a  t e c hni c a l  s pe c i f i c a t i on. Bui l di ng a  ne t w or k as  the 
S I G  w i l l  a l w a ys  de l a y the  t e c hni c a l  de ve l opm e nt  pr oc e s s  a bi t , as  t he  ot he r  pa r t ne r s  w i l l 
ha ve  the i r  s pe c i f i c  r e que s t s .  I f  t he  ot he r  pl a ye r s  know  tha t  the r e  i s  one  pl a ye r 
s i gni f i c a nt l y a he a d,  t he  ot he r s  w i l l  w a nt  t o c ha nge  t he  r ul e s  of  the  ga m e  a  bi t  to e ve n
t he  odds .
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4.8.2 M I S S I O N ARY  W O RK

D ur i ng 1999,  the  Er i c s s on Bl ue t oot h or ga ni s a t i on ha s  be e n ma r ke t i ng the  t e c hnol ogy
i nt e ns i ve l y.  G ör a n S ve nna r p, Te c hnol ogy M a r ke t i ng, r e f e r s  to it  a s  “ m i s s i onar y  wor k ” 
r a t he r  t ha n t r a di t i ona l  m a r ke t i ng.  A t  t hi s  poi nt  in t i m e , the y f e e l  tha t  the y a r e  pr ovi di ng
i nf or m a t i on on the  f ut ur e  pot e nt i a l s  of  t he  te c hnol ogy r a t he r  t ha n s e l l i ng the t e c hnol ogy.
A c c or di ng to P e r - E r i k S ve ns s on,  Te c hnol ogy M a r ke t i ng ma na ge r ,  t he  m a i n pur pos e  i s 
t o ge t  a s  ma ny as  pos s i bl e  int e r e s t e d i n the  t e c hnol ogy and i m pl e m e nt  Bl ue t oot h in t he i r 
pr oduc t s . The  s e c ond s t e p w i l l  be  to ma ke  m obi l e  ope r a t or s  l i ke  T e l i a  int e r e s t e d i n
de ve l opi ng a ppl i c a t i ons  f or  t he  te c hnol ogy. 

T he  m i s s i ona r y w or k is  c a r r i e d out  t hr ough m ont hl y s e m i na r s  a nd c onf e r e nc e s  a l l  ove r 
t he  w or l d.  T he  s e m i na r s  a r e  t e c hni c a l  t r a i ni ng s e s s i ons ,  w he r e  Er i c s s on e duc a t e s 
pot e nt i a l  adopt e r s  a bout  the  ba c kgr ound of  t he  pr oj e c t ,  the  Bl ue t oot h te c hnol ogy a nd
t he  qua l i f i c a t i on pr ogr a m . K a r i n S e l l be r g, m ana ge r  of  t r a i ni ng and s uppor t , s a ys  t ha t  t he 
s e m i na r s  ha ve  be e n ve r y s uc c e s s f ul . I t  w a s  i nt e nde d t o be  appr oxi m a t e l y 40 pe opl e ,  but 
t he  de m a nd ha s  be e n muc h s t r onge r  t ha n expe c t e d.  I n T a i w a n, ove r  250 pe opl e  a t t e nde d
t he  s e m i na r s . 

S i nc e  t he  num be r  of  at t e nde e s  ha ve  i nc r e a s e d, it  ha s  be e n di f f i c ul t  f or  t he  Bl ue t oot h
a dm i ni s t r a t i on in L und t o m a na ge  t he  ma gni t ude  of  or ga ni s i ng the s e  e ve nt s . Re c e nt l y, 
t he y ha ve  out s our c e d t he  ma j or i t y of  the  r e s pons i bi l i t y f or  t he  s e m i na r s  to a  s m a l l  gr oup
of  expe r i e nc e d t e c hnol ogy  e duc at or s  f r om  I r e l a nd.  K a r i n S e l l be r g s a ys  tha t  the s e 
s e m i na r s  w i l l  c a r r y on f or  about  one  ye a r . T he n,  the  f or m  of  the  s e m i na r s  w i l l  c ha nge 
i nt o cour s e s  be t t e r  s ui t e d f or  di s t r i but or s . 

“ T he  de m and [ f or  the  s e m i nar s ]  i s  ac c e l e r at i ng wi t hout  any  m aj or 
m ar k e t i ng ef f or t s .” 

K ar in  S e ll be r g, E r i c s s on 

U p to da t e , t he  s em i na r s  ar e  the  onl y c om pr e he ns i ve  i nf or m a t i on t ha t  c om pa ni e s  c a n ge t 
on the  t e c hnol ogy. T he r e  ar e  s om e  ma r ke t i ng br oc hur e s , but  ot he r w i s e  t he  s e m i na r s  ar e 
t he  onl y s our c e  of  i nf or m a t i on.  A c c or di ng t o K a r i n S e l l be r g,  N oki a  ha ve  done  s om e 
s e m i na r  in I t a l y,  but  the y ar e  t he  onl y S I G  me m be r s  t ha t  ha ve  done  a nyt hi ng s i m i l a r . 
T he  E r i c s s on Bl ue t oot h or ga ni s a t i on ha s  a l s o t r i e d to m a r ke t  the  te c hnol ogy a t 
c om put e r  a nd te l e c om  c onf e r e nc e s  a r ound t he  w or l d. A t  Com de x,  i n La s  V e ga s ,  i n
N ove m be r  1999, the y w on a  be s t  of  s how awar d f or  the  Bl ue t oot h t e c hnol ogy. T hi s  ha s 
gi ve n s om e  pos i t i ve  f e e dba c k,  but  the  pe opl e  i n t he  or ga ni s a t i on ar e  be gi nni ng t o f e e l 
t ha t  the r e  ha s  be e n to m a ny s e m i na r s  and conf e r e nc e s .   T he  m a r ke t i ng ha s  be e n
s c a t t e r e d,  r a t he r  t ha n f oc us i ng on t he  r e a l l y im por t a nt  eve nt s .  “ I t  is  j us t  a  l ot  of 
t r a ve l l i ng. W e  ar e  w e a r i ng our s e l ve s  out ”  ( K a r i n S e l l be r g,  E r i c s s on) 

4.8.3 Q U AL I FI CAT I O N  P RO G RAM 

T he  pur pos e  of  the  qua l i f i c a t i on pr ogr a m  is  to pr ot e c t  t he  Bl ue t oot h br a nd. 
F ur t he r m or e ,  it  w i l l  e ns ur e  qua l i t y a nd i nt e r ope r a bi l i t y. A s  a com pa ny s i gns  the 
m e m be r s hi p a gr e e m e nt  of  t he  S I G ,  t he y a gr e e  to f ul f i l  t he  r e qui r e m e nt s  of  t he 
Bl ue t oot h Q ua l i f i c a t i on pr ogr a m . 

T he  de c l a r a t i on of  c om pl i a nc e  i nc l ude s  the  f ol l ow i ng r e c om m e nde d inf or m a t i on
r e qui r e m e nt s  to t he  end- us e r : ( P r e s e nt a t i on m a t e r i a l , Te c hni c a l  S e m i na r , D e c e m be r  15, 
1999) 

•  T he  Bl ue t oot h c a pa bi l i t i e s  of  t he  pr oduc t  on t he  pr oduc t  box
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•  T he  us e r  m a nua l  s houl d c ont a i n i nf or m a t i on a bout  the  im pl e m e nt e d qua l i f i e d
s t a nda r d pr of i l e s  a nd the i r  r e vi s i on num be r s 

•  Bl ue t oot h ve r s i on ( e .g. 1.0) 
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T he  Bl ue t oot h pr oduc t  qua l i f i c a t i ons  inc l ude : ( P r e s e nt a t i on m a t e r i al ,  T e c hni c a l  S e m i na r , 
D e c e m be r  15,  1999) 

•  E ns ur e d pr oduc t s  s houl d m e e t  the  Bl ue t oot h s pe c i f i c a t i on
•  A l l ow s  m a nuf a c t ur e r  to t a ke  a dva nt a ge  of  the  I P  l i c e ns i ng
•  A l l ow s  m a nuf a c t ur e r s  t o us e  t he  Bl ue t oot h t r a de m a r k

I t  is  i m por t a nt  t o not e  t ha t  the  qua l i f i c a t i on i s  not  t ype  a ppr ova l ,  i .e .  pr oduc t s  m us t  be  i n
a c c or da nc e  w i t h l e gi s l a t i on a nd s e pa r a t e l y l i c e ns e d t o s e l l  i n ta r ge t  ma r ke t s .

T he  r e gul a t or y r e qui r e m e nt s  a r e  tha t  the r e  s houl d onl y be  one  Bl ue t oot h ve r s i on f or  t he 
w or l d. Cons e que nt l y,  t he  ar c hi t e c t ur e  m us t  c om pl y w i t h gl oba l  e m i s s i on r ul e s .  I n f a c t ,
t he y ar e  pr e s e nt l y w or ki ng w i t h the  F A A , ae r opl a ne  ma nuf a c t ur e r s  and a i r l i ne s  t o m a ke 
t he  Bl ue t oot h t e c hnol ogy com pa t i bl e  f or  us e  in a e r opl a ne s .  ( Bl ue t oot h s e m i na r ,
N ove m be r  17, 1999)  I t  is  al s o r e qui r e d tha t  the  a f f e c t e d c ount r i e s  r e vi e w  t he  e nc r ypt i on. 

P r oduc t s  go t hr ough bot h c onf or m anc e  t e s t i ng and i nt e r ope r abi l i t y  te s t i ng.  T he 
Conf or m a nc e  t e s t i ng te s t s  t he  r a di o f r e que nc y,  t he  pr ot oc ol s  and the  pr of i l e s . T he 
I nt e r ope r a bi l i t y te s t i ng inc l ude s  the  a ppl i c a t i on pr of i l e s  l i ke , he a ds e t s , di a l up
ne t w or ki ng, f i l e  tr a ns f e r  e t c .

I n N ove m be r  1999,  t he  S I G  he l d a n “U npl ug pa r t y”  in Ca nne s , F r a nc e .   T w e l ve  of  t he 
m e m be r  c om pa ni e s  me t  t o t e s t  Bl ue t oot h pr oduc t s  a ga i ns t  one  a not he r .  T he  pur pos e  of 
t he  pa r t y w a s  t o te s t  the  i nt e r ope r a bi l i t y be t w e e n the  Bl ue t oot h ena bl e d pr oduc t s ,  a s  a 
s t e p to ens ur e  com pa t i bl e  Bl ue t oot h pr oduc t s  on t he  m a r ke t . ( S I G na l ,  ne w s l e t t e r ,  no 3,
N ov 1999) 

4.8.4 L I CEN S I N G 

T he  S I G  agr e e m e nt  s t a t e s  tha t  a ny pa t e nt s  t ha t  m a y r e s t r a i n t he  de ve l opm e nt  pr oc e s s  of 
Bl ue t oot h mus t  be  ope n a nd r oya l t y- f r e e  t o t he  m e m be r s  w i t hi n t he  S I G .  A  com pa ny i s 
obl i ge d to s ha r e  s uc h a pa t e nt  a nd c a nnot  c ha r ge  a f e e  f or  us i ng the  pa t e nt . The  D e s i gn
of  pr oduc t s ,  e. g.  a  mobi l e  phone  i s  not  i nc l ude d in t he  agr e e m e nt . ( Ö r j a n J oha ns s on, 
E r i c s s on) 

T he  s pe c i f i c a t i on i s  f r e e l y a va i l a bl e  on the  I nt e r ne t . A nyone  c a n dow nl oa d thi s  and
m a nuf a c t ur e  t he i r  ow n chi p s e t s  or  Bl ue t oot h e na bl e d pr oduc t s . Eve r yt hi ng i s  w r i t t e n
dow n.  Cons e que nt l y,  the  f i na l  t e c hni c a l  s ol ut i ons  c a n be  ve r y di f f e r e nt . 

T he  Bl ue t oot h or ga ni s a t i on w i t hi n Er i c s s on i s  r e s pons i bl e  f or  l i c e ns i ng t he  E r i c s s on
Bl ue t oot h te c hnol ogy. I n or de r  t o br i ng E r i c s s on’ s  Bl ue t oot h te c hnol ogy t o the  m a r ke t 
t he y ha ve  ent e r e d a l l i a nc e s  w i t h L uc e nt  a nd A RM  r e ga r di ng li c e ns i ng agr e e m e nt s , 
w hi c h i s  s e pa r a t e  f r om  t he  te c hnol ogy de ve l opm e nt  of  the  S I G , .

4.8.5 I N T EL L ECT U AL  P RO P ERT Y  RI G H T S ,  I P RS 

I nt e l l e c t ua l  pr ope r t y cove r s  tw o m a i n a r e a s : 

•  I ndus t r i a l  pr ope r t y,  c ove r i ng i nve nt i ons ,  T r a de  M a r ks , i ndus t r i a l  de s i gns  a nd
pr ot e c t e d de s i gna t i ons  of  or i gi n; 

•  Copyr i ght ,  r e pr e s e nt e d by l i t e r a r y, m us i c a l ,  a r t i s t i c , phot ogr a phi c ,  a nd audi o- 
vi s ua l  w or ks . 

T he  s c ope  of  pr ot e c t i on obt a i ne d t hr ough int e l l e c t ua l  pr ope r t y r i ght s  va r i e s  ac c or di ng to
t he  t ype  of  i ns t r um e nt  e m pl oye d.  I nt e l l e c t ua l  pr ope r t y m a ke s  us e  of  the  f ol l ow i ng
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i ns t r um e nt s :  P a t e nt s , U t i l i t y M ode l s ,  I ndus t r i a l  D e s i gn,  T r a de  M a r ks , S e m i c onduc t or 
Chi p pr ot e c t i on, P l a nt  V a r i e t y pr ot e c t i on, Copyr i ght . 

P e r  S ve ns s on em pha s i s e s  how  t he  I P  pr ot e c t i on be c om e s  a  ce nt r a l  i s s ue  in pa r t ne r s hi ps ,
s uc h as  the  S I G .

T he s e  f or um s  or  t he  SI G  ar e  unc om f or t abl e  t o j oi n, s i nc e  one  cannot 
bl oc k  any one  m e m be r  of  t hi s  c oope r at i on t o us e  one ’ s  pat e nt s . 
[ … ] M any  com pani e s  doubt  be c aus e  the y  do not  r e al l y  know how m uc h
t he i r  por t f ol i o of  pat e nt s  is  wor t h and t he y  do not  k now what  t he y  ar e 
ge t t i ng.  Cons e que nt l y ,  t he y  ar e  wonde r i ng whe t he r  t he y  ar e  c ont r i but i ng
wi t h m or e  than the y  ge t  i n r e t ur n. 

J oa ki m  N el s o n , E r ic s s o n

E r i c s s on ha s  de c i de d t ha t  i t  is  w or t h t a ki ng t he  r i s k, a s  the  pr ogr e s s  of  t he  t e c hnol ogy is 
m or e  im por t a nt .  H ow e ve r ,  s om e  c om pa ni e s  ha ve  c hos e n t o s t a y out s i de  as  t he y f e e l 
t he y hol d a por t f ol i o of  ve r y va l ua bl e  pa t e nt s  a nd tha t  mi ght  hur t  t he m  m or e  tha n it 
w oul d be ne f i t  t he m  t o joi n. 

F r om  ot he r  c a s e s  of  s t a nda r di s a t i on18,  i t  is  evi de nt  t ha t  c ont r ol l i ng t he  I P Rs  i s  c r uc i a l  in
or de r  not  to ge t  f r a gm e nt e d s t a nda r d.  T hi s  i s  an is s ue  t ha t  ha s  be e n c a r e f ul l y c ons i de r e d
i n the  Bl ue t oot h de ve l opm e nt . 

4.8.6 T H E CO O P ERAT I O N  UN T I L  T O D AY 

I n M a r c h 1998, be f or e  the  S I G  w a s  f or m e d,  a  s t udy gr oup on W i r e l e s s  P e r s ona l  A r e a 
N e t w or ks  ( W P A N )  w a s  cr e a t e d w i t h t he  pur pos e  of  i nve s t i ga t i ng t he  ne e d f or  a
w i r e l e s s  ne t w or k s t a nda r d. O ne  ye a r  l a t e r , i n M a r c h 1999, the  W P A N  S t udy G r oup
be c a m e  I E E E  802.15 i nt e nde d t o de f i ne  a  w i r e l e s s  com m uni c a t i ons  s t a nda r d f or 
P e r s ona l  A r e a  N e t w or ks . ” By c r e a t i ng a WP A N  [ . .. ] , the  Bl ue t oot h te c hnol ogy e na bl e s 
a  f ut ur e  w he r e  a li f e t i m e  of  know l e dge  ma y be  ac c e s s e d t hr ough ga t e w a ys  w or n on the 
body” ( S I G na l  no.2, p.3) 

I n J ul y 1999,  t he  Bl ue t oot h 1.0 S pe c i f i c a t i on w a s  f i na l l y r e l e a s e d.  The  s pe c i f i c a t i on
c ons i s t s  of  t w o pa r t s :  t he  Bl ue t oot h Cor e , w hi c h pr ovi de s  de s i gn s pe c i f i c a t i ons ,  a nd the 
Bl ue t oot h P r of i l e , w hi c h pr ovi de s  int e r ope r a bi l i t y gui de l i ne s . “O ve r  t he  pa s t  ye a r , m or e 
t ha n 200 e ngi ne e r s  a nd t e c hni c a l  e xpe r t s  f r om  the  Bl ue t oot h S I G 
ha ve  cont r i but e d to the  de ve l opm e nt  of  the 
s pe c i f i c a t i on” ( Bl ue t oot h S I G ,  P r e s s  r e l e a s e ,  J ul y 26,  1999) 

I n N ove m be r ,  not  com pl e t e l y s ur pr i s i ngl y,  E r i c s s on w a s  t he  f i r s t 
c om pa ny tha t  announc e d a  Bl ue t oot h pr oduc t  t o the  publ i c , a
he a ds e t  tha t  conne c t s  w i t h your  mobi l e  phone , w hi c h m a y be  i n
your  poc ke t  or  your  br i e f c a s e . Rum our s  cl a i m  t ha t  M ot or ol a  a nd
D i gi a ns w e r  ha ve  upc om i ng Bl ue t oot h pr oduc t s .  A l s o W i dc om m 
I nc . ha s  a nnounc e d t ha t  t he y ha ve  a Bl ue t oot h modul e  f or 
H a nds pr i ng’ s  V i s or  s e r i e s  of  P D A s . 

I n D e c e m be r ,  M i c r os of t , L uc e nt ,  M ot or ol a  and 3Com  j oi ne d t he  S I G  pr om ot e r  gr oup. 
T he  f oundi ng f i ve  c om pa ni e s  ha ve  a n a gr e e m e nt  to be  ve r y r e s t r i c t i ve  i n e xpa ndi ng the 
pr om ot e r  gr oup.  H ow e ve r ,  a de c i s i on w a s  m a de  t ha t  t he  f our  c om pa ni e s , M i c r os of t , 
L uc e nt ,  M ot or ol a  and 3Com , w oul d c ont r i but e  w i t h com pe t e nc i e s  t ha t  e xpa nd t he 

                                                  
18 F or  r e f er enc e, S un M i cr os ys t em s ’ s  J a va  te chnol ogy i n r e l at ion t o M i c r os of t ’ s  A c t ive X 
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know l e dge  ba s e  of  t he  pr om ot e r  gr oup,  ne c e s s a r y i n or de r  t o t a ke  ne xt  im por t a nt  s t e p in
t he  de ve l opm e nt  pr oc e s s  of  the  t e c hnol ogy.

E r i c s s on ha s  obs e r ve d the  ne e d f or  a l l i a nc e s  s e pa r a t e  f r om  t he  S I G ,  in r e s pons e  to a 
f ut ur e  m a r ke t  of  Bl ue t oot h ena bl e d pr oduc t s .  Cons e que nt l y,  t he y ha ve  bui l t  s t r a t e gi c 
pa r t ne r s hi ps  f or  li c e ns i ng and m a nuf a c t ur i ng w i t h L uc e nt  a nd A RM . 

4.9 Tod ay’ s  s i t u at i on  an d  vi s i on s  f or  t h e  f u t u r e 

L ooki ng ba c k,  P e r  c oul d s e e  t ha t  t he y ha d be e n f or t una t e  t o m a ke  ma ny w i s e , 
s uc c e s s f ul  de c i s i ons . I n ve r y s hor t  t i m e ,  t he y ha d ma na ge d t o br i ng an i de a  of  “ c ut t i ng
t he  c a bl e ”  f r om  a  s m a l l  i nt e r na l  pr oj e c t  to a s t r ong indus t r y w i de  ne t w or k s uppor t i ng
t he  de ve l opm e nt  of  t he  Bl ue t oot h t e c hnol ogy.  A ppr oa c hi ng t he  end of  the  m i l l e nni um ,
t he i r  vi s i on of  w i r e l e s s  conne c t i ons  s e e m s  t o ha ve  r e a c he d a  poi nt  of  no r e t ur n.  T oda y, 
t he  de m a nd f or  the  t e c hnol ogy i s  e nor m ous ,.  P e r  S ve ns s on w e nt  t o J a pa n i n N ove m be r 
1999: 

“ … t he r e  is  an e nor m ous  i nt e r e s t  wi t hi n the  i ndus t r y . I  we nt  t o Japan
and m e t  ni ne  of  t he  bi gge s t  c om pani e s , and e v e r y one  i s  i nt e r e s t e d, and i s 
goi ng t o hav e  t hi s  [ i nt e gr at e d i n the i r  f ut ur e  pr oduc t s ] .” 

P er  S ve n s s on , E r i cs s on 

“ T he  m ar k e t i ng s uc c e s s  has  be e n tot al … i t  wi l l  not  be  an adv ant age  t o
hav e  Bl ue t oot h,  i t  wi l l  be  a di s adv ant age  t o not  hav e  i t . Fr om  be i ng a
pos i t i v e  c om pl e m e nt ,  i t  has  be c om e  a r e qui r e m e nt . ” 

D r . S ve n  M at t is s o n, E r ic s s o n

T he  t e c hnol ogy ca nnot  do eve r yt hi ng.  H ow e ve r , “…r e pl a c i ng com put e r  a nd m obi l e 
phone  c a bl e s  is  j us t  t he  be gi nni ng. T he  ne w  ve r s a t i l i t y of f e r e d by t he  Bl ue t oot h
t e c hnol ogy w i l l  gi ve  bi r t h to a  w i de  and exc i t i ng va r i e t y of  ne w  appl i c a t i ons  ” . 
( W i r e l e s s  Conne c t i ons  M a de  Ea s y,  1999, p. 16)  O ne  exa m pl e  m i ght  be  t he  pos s i bi l i t y of 
t r a ns f e r r i ng s t i l l  i m a ge s  a nd vi de o c l i ps  f r om  a  ca m e r a  to a  mobi l e  com put e r ,  t he n
s e ndi ng it  by E - m a i l  t o f r i e nds .  H ow  w i l l  t hi s  a f f e c t , f or  e xa m pl e ,  phot o l a bs ?  H ow  w i l l 
i t  af f e c t  va l ue  a dde d s e r vi c e s ,  s uc h as  e l e c t r oni c  mone y t r a ns a c t i ons ? 

“ I  be l i e v e  i t  i s  im por t ant  to l ook  at  t he  bi g pi c t ur e  of  what  t he 
t e c hnol ogy  r e al l y  c an do [ … ] ,  I  t hi nk  that  the r e  ar e  m any  pe opl e  who
woul d f i nd i t  c ool  t o us e  f or  s i m pl e  ev e r y day  thi ngs ” .

 J o ak im  N e ls o n, E r i c s s on 

D r .  S ve n M a t t i s s on be l i e ve s  t he  de ve l opm e nt  of  t he  te c hnol ogy m a y l e a d t o a  s pe c i f i c 
f r e que nc y be i ng de vot e d t o Bl ue t oot h.  T he  c ha r a c t e r  of  t he  t e c hnol ogy w i l l  cha nge ,  but 
t he  na m e  w i l l  pr oba bl y r e m a i n Bl ue t oot h. H e  ma ke s  a  c om par i s on w i t h the P C indus t r y. 
T he  P C of  the  1980s  w a s  not  t he  s a m e  as  a  P C t oda y,  but  it  i s  s t i l l  ca l l e d a P C.  H e 
t hi nks  t ha t  t he  Bl ue t oot h na m e  w i l l  l i ve  longe r ;  pe r ha ps  t he  f ut ur e  appl i c a t i ons  w i l l  not 
be  ce nt r e d a r ound t he  M obi l e  P hone . A l r e a dy,  E r i c s s on i s  w or ki ng on the  ne xt 
ge ne r a t i on of  Bl ue t oot h: 

“ A s  we  ar e  wor k i ng wi t h t he  ne x t  ge ne r at i on of  B l ue t oot h[ … ]  we  hav e 
had t o m ak e  s om e  announc e m e nt s ,  as  e v e r y one  is  t hi nk i ng,  what  wi l l 
c om e  ne x t ?” 

D r . S ve n  M at t is s o n, E r ic s s o n
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A c c or di ng to P e r - E r i k S ve ns s on,  the  pr oc e s s  of  m a r ke t i ng t he  te c hnol ogy ha s  m os t l y
i nvol ve d c om pa ny cont a c t s , w i t h adopt e r  c om pa ni e s  t ha t  w i l l  i m pl e m e nt  Bl ue t oot h in
t he i r  pr oduc t s .  Cons um e r  cont a c t s  ha ve  be e n le f t  to t he  com pa ni e s  w or ki ng w i t h
a ppl i c a t i ons .  K a r i n S e l l be r g,  E r i c s s on,  s a ys  t ha t  t he y a r e  w or ki ng ha r d pr e pa r i ng f or  t he 
f ut ur e .  The  Bl ue t oot h s e m i na r s  w i l l  c ont i nue  f or  about  one  m or e  ye a r . A t  pr e s e nt , the y
ha ve  s t a r t e d to de ve l op c our s e s  int e nde d to educ a t e  di s t r i but or s .  T he s e  s e m i na r s  w i l l  be 
of  s l i ght l y di f f e r e nt  cha r a c t e r ,  l e s s  t e c hni c a l l y, mor e  appl i c a t i on or i e nt e d.  T he y w i l l 
f oc us  on i l l us t r a t i ng w ha t  the  t e c hnol ogy c a n ac t ua l l y do.  T hi s  w i l l  e na bl e  di s t r i but or s 
t o cont i nue  t he  m i s s i ona r y w or k to e nd- c ons um e r s .  K a r i n S e l l be r g s a ys  tha t  thi s  is  a 
w a y t o m a ke  di s t r i but or s  f a m i l i a r  w i t h Er i c s s on Bl ue t oot h ena bl e d pr oduc t s  and
s ubs e que nt l y,  pr om ot e  the s e  pr oduc t s  r a t he r  tha n the i r  c om pe t i t or s ’ . 

T he  c om m on opi ni on w i t hi n t he  S I G  is  tha t  t he  m os t  c r i t i c a l  i s s ue  i s  to ge t  the  pr oduc t s 
t o the  m a r ke t , f a s t  ye t  of  s a t i s f a c t or y qua l i t y.  The  cr i t i c a l  que s t i on i s  w he t he r  the 
t e c hnol ogy w i l l  hol d t oge t he r , t ha t  t he y do not  e nc ount e r  any pr obl e m s  of 
i nt e r ope r a bi l i t y.   S ha un P a i c e ,  3Com ,  t hi nks  Bl ue t oot h w i l l  be  s uc c e s s f ul  i f  it  w i l l  me e t 
t he  e xpe c t a t i ons  of  the  m a r ke t .  H e  t hi nks  t he  onl y r e a s on it  mi ght  f a i l  w oul d be  i f  t he 
m a r ke t  pus he s  f or  pr oduc t s  to be  r e l e a s e d be f or e  the  int e r ope r a bi l i t y ca n be  ens ur e d. 

M a ny oppor t uni t i e s  r e m a i n unc ha r t e d,  but  muc h unc e r t a i nt y w i l l  al s o cha r a c t e r i s e  t he 
f ut ur e  de ve l opm e nt  of  Bl ue t oot h.  J i m  K a r da c h, I nt e l , is  opt i m i s t i c  f or  t he  f ut ur e  of 
Bl ue t oot h,  but  be l i e ve s  i t  w i l l  “t o a  l a r ge  ac c ount  be  ba s e d on t he  s uc c e s s  of  t he  f i r s t 
r ound of  pr oduc t s  [ t ha t  hi t  t he  ma r ke t ] ” .  H e  f or e s e e s  t ha t , i f  the  f i r s t  r ound of  pr oduc t s 
i s  s uc c e s s f ul , the  t e c hnol ogy w i l l  c ont i nue  to gr ow  i nt o m a ny ne w  a r e a s .  G e or ge  M i l ne ,
Bl ue t oot h te c hnol ogy c oor di na t or  a t  A RM , s ugge s t s  t ha t  t he  Bl ue t oot h t e c hnol ogy in
t he  f ut ur e  m a y  “ e na bl e  c om pl e t e l y di f f e r e nt  pr oduc t s / s e r vi c e s . ” 

A c c or di ng to S i m on E l l i s ,  I nt e l ,  t he  Bl ue t oot h pr oduc t s  w i l l  be c om e  ava i l a bl e  a s  w e  ge t 
t hr ough the  ye a r  2000.  T he r e  w i l l  be  a s t r ong r a m p thr ough 2001 a nd 2002.  U l t i m a t e l y
i t  w i l l  be c om e  a s t a nda r d f e a t ur e  f or  m os t  m obi l e  de vi c e s . 

M a ny que s t i ons  al s o r e m a i n r e ga r di ng the  f a t e  of  the  Bl ue t oot h S I G  c oope r a t i on.  Wi l l  it 
s t a y int a c t ?  H ow  doe s  one  be s t  ut i l i s e  the  oppor t uni t i e s  of  know l e dge  tr a ns f e r  be t w e e n
t he  pa r t ne r  c om pa ni e s ?  I ndi vi dua l  com pa ni e s ,  s uc h a s  Er i c s s on, as k t he m s e l ve s  w he r e 
t o f i nd the  t r ue  bus i ne s s  oppor t uni t i e s  i n t he  t e c hnol ogy.  T o w he r e  w i l l  the  ac t ua l  va l ue 
m i gr a t e  w he n the  ma r ke t  t a ke s  of f ? 
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Chapt e r  5 

A N A L Y S I S 

I n thi s  chapt e r , we  us e  our  t he or e t i c al  f r am e wor k , whi c h we  appl y  t o our  cas e  s t udy . 
F r om  thi s  we  br i ng f or war d cr i t i c al  as pe c t s  that  hi ghl i ght  i s s ue s  f r om  t he  pr obl e m 
di s c us s i on of  t he  t he s i s . 

W e  int e nd to us e  our  t he or e t i c a l  f r a m e w or k t o ma ke  an i m pr i nt  i n the  c a s e  s t udy.  T he 
c hos e n a r e a s  of  i nt e r e s t  ar e  s ym bol i s e d by t he  t hr e e  ci r c l e s  be l ow  a nd t he  gr e y ar e a  in
t he  ba c kgr ound s ym bol i s e s  t he  c om pl e t e  ca s e  s t udy. We  w i l l  t he n br i ng f or w a r d t hi s 
i m pr i nt  and a na l ys e  in de t a i l  how  thi s  ca n he l p us  f i nd pa t t e r ns  tha t  indi c a t e  how  a 
f r a m e w or k f or  m a na gi ng t he  dyna m i c s  of  te c hnol ogy s e l e c t i on i n hi gh- t e c h indus t r i e s 
c oul d be  bui l t . 

F i gur e  5.1 M ode l  of  anal y s i s 

H a vi ng done  a  c om pa r a t i ve  s t udy of  t he  the or y in r e l a t i on to the  ca s e ,  w e  c ont i nue  t o
s t udy t he  conne c t i ng poi nt s  be t w e e n t he  di f f e r e nt  a r e a s ,  r e pr e s e nt e d i n t he  m ode l  by the 
t hr e e  pe t a l s  ma r ke d by s t r i pe s . 
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5.1 Bl u e t oot h  – A C r e at i ve  C h aos 

5.1.1 AN  EN VI RO N M EN T  I N  T U RBU L EN CE

T he  Bl ue t oot h pr oj e c t  ha s  e m e r ge d in a com pl e x a nd tur bule nt  envi r onm e nt .  T he  pe opl e 
i nvol ve d i n t he  pr oj e c t ,  expe r i e nc e  a  he c t i c  e nvi r onm e nt  a nd ar e  cons i s t e nt l y f or c e d to
m a ke  qui c k de c i s i ons . The  pr oj e c t  ha s  be e n r a pi dl y expa ndi ng in s i z e  a nd the  Er i c s s on
Bl ue t oot h or ga ni s a t i on ha s  cons i s t e nt l y ha d to hi r e  ne w  pe opl e .  T he  or ga ni s a t i on ha s 
a l s o be e n r a c i ng aga i ns t  the  ti m e .  P ow e r f ul  com pa ni e s  w e r e  w or ki ng on s i m i l a r 
t e c hnol ogi e s  f or  a l ong t i m e ,  w hi c h c oul d ha ve  be c om e  a  thr e a t  to t he  f ut ur e  of 
de ve l opm e nt  of  Bl ue t oot h.  I f  the y w e r e  to s uc c e e d, the r e  w a s  no t i m e  t o l oos e . T hi s 
dyna m i c  envi r onm e nt  ha s  a f f e c t e d t he  w a y the  pr oj e c t  ha s  be e n m a na ge d. 

A  num be r  of  de c i s i ons  thr oughout  t he  pr oj e c t  ha ve  pl a ye d a  c r i t i c a l  r ol e  in pr ogr e s s i ng
t he  t e c hnol ogy.  T he  f i r s t  c r i t i c a l  de c i s i on ma r ke d the  be gi nni ng of  the  Bl ue t oot h
de ve l opm e nt ,  as  P e r  S ve ns s on and N i l s  Rydbe c k s hook ha nds  to go a he a d w i t h the 
pr oj e c t .  T he  ne xt  c r i t i c a l  de c i s i on w a s  t o f r e e l y di f f us e  the  t e c hnol ogy,  i .e . t o w or k w i t h
a n ope n s t a nda r d.  A not he r  de c i s i on t ha t  na t ur a l l y f ol l ow e d t he  choi c e  of  an ope n
s t a nda r d w a s  the  cr e a t i on of  the  S I G .  T hi s  be c a m e  a  c r i t i c a l  s t e p f or  the  f ut ur e 
de ve l opm e nt  of  Bl ue t oot h.  A l t hough, t he  pr oj e c t  ha s  be e n pe r c e i ve d t o be  in c ons t a nt 
c ha os , f r om  t hi s  poi nt , i t  ent e r e d a  pha s e  of  r e l a t i ve  s t a bi l i t y.  T he  f a c t  tha t  M i c r os of t ,
L uc e nt ,  M ot or ol a  and 3Com  j oi ne d t he  pr om ot e r  gr oup ha s  cont r i but e d to t he  s t r e ngt h
a nd s t a bi l i t y of  the  pr oj e c t .  H ow e ve r , muc h unc e r t a i nt y r e m a i ne d r e ga r di ng the  f ut ur e 
of  the  t e c hnol ogy. T he  ne xt  c r i t i c a l  is s ue  w i l l  be  to l a unc h a s uc c e s s f ul  f i r s t  r ound of 
Bl ue t oot h ena bl e d pr oduc t s . 

T he  t e l e c om  i ndus t r y i s  a  know l e dge  ba s e d, hi ghl y c om pl e x indus t r y c ha r a c t e r i s e d by
t ur bul e nc e . T he  t he or y a r gue s  t ha t  s uc h a n i ndus t r y i s  c ha r a c t e r i s e d by i nc r e as i ng
r e t ur ns ,  w hi c h gi ve  r i s e  t o m a ny e qui l i br i um  poi nt s  i n the  e c onom y and e nha nc e  the 
pr e s e nc e  of  pos i t i v e  f e e dbac k s .  T he  e vol ut i on of  t he  pr oj e c t  ha s  gone  t hr ough a  s e t 
dyna m i c  pha s e s ,  s om e  e xpos e d to mor e  tur bul e nc e  t ha n ot he r s .   T he  t he or y of 
punc t uat e d e qui l i br i um  r e f e r s  to a  pr oj e c t ’ s  s t r uc t ur e  a s  a  ne t w or k of  es s e nt i a l  c hoi c e s . 
T he  e a r l y choi c e s  i n t he  Bl ue t oot h pr oj e c t  ha ve  ha d s i gni f i c a nt  i m pa c t  on t he  e vol ut i on
of  the  pr oj e c t .  T hi s  c a n be  r e l a t e d t o the  t he or e t i c a l  not i on of  de e p s t r uc t ur e .  T he  s e t  of 
c r i t i c a l  de c i s i ons ,  the  ha nds ha ke ,  t he  choi c e  of  an ope n s t a nda r d a nd the  c r e a t i on of  t he 
S I G , de pi c t  t he  s ys t e m s  de c i s i on t r e e .  T he  cr i t i c a l  de c i s i ons  of  t he  pr oj e c t  t e nd t o be 
f ol l ow e d by pe r i ods  of  r e l a t i ve  s t a bi l i t y. T hi s  c a n be  r e l a t e d to t he  e qui l i br i um  poi nt s 
de s c r i be d in the  the or y t ha t  pr e s e r ve  t he  or de r  i n the  s ys t e m .
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T he  m ode l  of  di s s i pat i v e  s t r uc t ur e s  i l l us t r a t e s  how  t he  ti m e  of  a  c r i t i c a l  de c i s i on c a n be 
de pi c t e d a s  a  bi f ur c at i on poi nt , w hi c h c a n le a d the  pr oj e c t  in a  num be r  of  di r e c t i ons 
de pe ndi ng on the  out c om e  in t he  r e v ol ut i onar y  pe r i od or  bi f ur c a t i on poi nt . E. g.,  t he 
de c i s i on of  a n ope n s t a nda r d w oul d de t e r m i ne  t he  f ut ur e  ma na ge m e nt  a s  w e l l  as  t he 
f a i t h of  t he  pr oj e c t . Cons e que nt l y, t he  s ys t e m  w a s  te m por a r i l y di s or ga ni s e d, a de c i s i on
w a s  m a de  t ha t  c r e a t e d a s e t  or  r ul e s  f or  the  f ut ur e  a nd s ubs e que nt l y, s e t  a  m or e 
“ c ont r ol l e d”  di r e c t i on t ow a r ds  t he  ne xt  pha s e  in the  pr oj e c t .  I n the  m ode l  be l ow , w e 
i l l us t r a t e  t he  s e t  of  cr i t i c a l  de c i s i ons  tha t  af f e c t e d t he  f ut ur e  pat h of  t he  pr oj e c t .

F i gur e  5.2 D i s s i pat i v e  s t r uc t ur e s 

F r om  the  c a s e  s t udy,  w e  ha ve  obs e r ve d t ha t  s om e  e ve nt s  ha ve  ha d a n i m pa c t  on a
s e que nc e  of  e ve nt s  f or  t he  f ut ur e .  T he s e  eve nt s  ha ve  s om e t i m e s  be e n r a ndom  and s m a l l . 
T he  t he or y di s c us s e s  a  phe nom e non ca l l e d pat h de pe nde nc y , w hi c h r e l a t e s  t o our 
obs e r va t i ons  in t he  Bl ue t oot h c a s e . F or  i ns t a nc e ,  t he  pa r t ne r s hi p w i t h I nt e l  ar os e  f r om 
i nf or m a l  c ont a c t s . I f  thi s  w oul d not  ha ve  be e n t he  ca s e ,  E r i c s s on w oul d m os t  li ke l y
ha ve  f ound a  di f f e r e nt  pa r t ne r ,  w hi c h w oul d ha ve  ha d a di f f e r e nt  out c om e  of  t he 
pr oj e c t .  I t  s e e m s  obvi ous  t ha t  I nt e l  pl a ye d an i m por t a nt  r ol e  i n the  c hoi c e  of  m a ki ng
Bl ue t oot h int o an ope n s t a nda r d.  I nt e l  al s o s i gna l l e d a  di s t i nc t  indus t r y i nt e r e s t  i n t he 
t e c hnol ogy, w hi c h m os t  l i ke l y a f f e c t e d the  e vol ut i on of  the  S I G . A not he r  exa m pl e  w a s 
J i m  K a r da c h’ s  i nt e r e s t  i n V i ki ngs  and hi s  e nc ount e r  w i t h D r .  S ve n M a t t i s s on t ha t  l e d to
t he  Bl ue t oot h na m e ,  w hi c h pr ove d t o be  a s uppor t i ve  f a c t or  t hr oughout  the  Bl ue t oot h
m i s s i ona r y w or k.

T oda y, t he  E r i c s s on Bl ue t oot h or ga ni s a t i on i s  pr e oc c upi e d w i t h the  c ha l l e nge  of 
i nt r oduc i ng t he  f i r s t  Bl ue t oot h ena bl e d pr oduc t  t o the  m a r ke t , w hi c h i nvol ve s  e ns ur i ng
qua l i t y and i nt e r ope r a bi l i t y r e qui r e m e nt s  of  t he  te c hnol ogy.  Cons e que nt l y, w e  f i nd t ha t 
t he  Bl ue t oot h or ga ni s a t i on ha s  e nt e r e d anot he r  r e vol ut i ona r y pe r i od/ bi f ur c a t i on poi nt .

Ó NowÓ 

B ifurca tio ns 

    A ctua l d ev elo pm en t

Ó Pe rform an ce Ó 
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M arke t
intro du c tion 

Time
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T he  f ut ur e  pa t h of  t he  t e c hnol ogy w i l l  ve r y muc h de pe nd on t he  s uc c e s s  of  t hi s  f i r s t 
r ound of  pr oduc t s .

5.1.2 M AN AG I N G  CH AO S  IN  BL U ET O O T H 

I n or de r  t o c ope  w i t h the  t ur bul e nt  a nd s om e t i m e s  c ha ot i c  envi r onm e nt  in the  Bl ue t oot h
pr oj e c t ,  a  num be r  of  f a c t or s  ha ve  pl a ye d an im por t a nt  r ol e .

V i s i ons 

T he  Bl ue t oot h pr oj e c t  be ga n w i t h t he  di s t i nc t ,  but  s om e w ha t  l oos e l y de f i ne d vi s i on t o
“ c ut  the  c a bl e ” . Thi s  vi s i on ha s  be e n w e l l  c om m uni c a t e d thr oughout  t he  or ga ni s a t i on. 
T he  E r i c s s on top ma na ge m e nt  ha s  gi ve n t he  Bl ue t oot h or ga ni s a t i on qui t e  f r e e  s t r a t e gi c 
r e i ns . H ow e ve r ,  no w e l l - de f i ne d s t r a t e gy ha s  be e n f or m ul a t e d.  Cons e que nt l y,  t he 
or ga ni s a t i on ha s  be e n le d by a gui di ng phi l os ophy .  T he  t he or y a r gue s  t ha t  a  gui di ng
phi l os ophy t ha t  i s  l e s s  s t r uc t ur e d, va gue  a nd me r e l y gi ve s  a  di r e c t i on f or  the 
de ve l opm e nt  c oul d gui de  t he  or ga ni s a t i on,  but  ma i nt a i n a t t e nt i ve ne s s  f or  em e r gi ng
m a r ke t  oppor t uni t i e s . The  Bl ue t oot h vi s i on of  cut t i ng t he  ca bl e  i s  a n exa m pl e  of  s uc h a 
l oos e  gui di ng phi l os ophy.  D ue  t o t he  cha r a c t e r  of  t he  or ga ni s a t i on,  thi s  loos e  s t r uc t ur e 
ha s  be e n w or ki ng w e l l .  P e opl e  f e e l  f r e e  t o m a ke  de c i s i ons  and t r us t  the i r  ow n
j udge m e nt s . D e c i s i ons  ar e  m a de  on an inf or m a l  ba s i s . A s  the  pr oj e c t  is  c ons t a nt l y
e vol vi ng a nd pe opl e  ar e  t r a ve l l i ng a l l  ove r  the  w or l d, a  m or e  f or m a l  s t r a t e gy w oul d
ha ve  be e n im pos s i bl e  t o c om m uni c a t e .  H ow e ve r , f r om  our  obs e r va t i ons ,  pe opl e  ha ve 
now  obs e r ve d a ne e d to de f i ne  t he  f ut ur e  s t r a t e gy of  the  pr oj e c t .  T hi s  or ga ni s a t i on i s 
be c om i ng i nt e r na l l y f r a gm e nt e d.  I n or de r  f or  e ve r yone  t o w or k t ow a r ds  the  s a m e  goa l ,  a
be t t e r  f oc us  is  r e qui r e d. 

P ac i ng

A  pr oj e c t  tha t  evol ve s  w i t hi n a n e nvi r onm e nt  of  c ons t a nt  c ha os  ma y e xpe r i e nc e 
pr obl e m s  of  m a i nt a i ni ng f oc us  a nd mom e nt um .  Er i c s s on ha s  be e n a  dr i vi ng f or c e  i n t he 
pr oj e c t .  H ow e ve r ,  E r i c s s on ha s  i ni t i a t e d te c hnol ogy pr oj e c t s  be f or e ,  w he r e  the y ha ve 
l os t  the i r  l e a di ng r ol e  i n the  e nd. Cons e que nt l y,  i t  is  cr i t i c a l  f or  E r i c s s on t o m a i nt a i n
t he i r  l e a d i n t he  de ve l opm e nt .  I n or de r  to ac c om pl i s h t hi s ,  Er i c s s on ha s  i nve s t e d m uc h
t i m e  and r e s our c e s  i n mi s s i ona r y w or k f or  t he  te c hnol ogy. The y ar e  pr e pa r i ng to le a d
t he  de ve l opm e nt  of  Bl ue t oot h ena bl e d pr oduc t s ,  w hi c h w i l l  be  a cr i t i c a l  f a c t or  f or  t he i r 
f ut ur e  r ol e  w i t hi n t he  Bl ue t oot h S I G .  W e  f i nd thi s  r e a s oni ng cohe r e nt  w i t h the  i de a s  of 
E i s e nha r dt  &  Br ow n ( 1998)  w ho pr opos e s  tha t  com pa ni e s  i n f a s t  pa c e d indus t r i e s  a r e  i n
a  c ons t a nt  t ur bul e nc e  w he r e  a  pr oa c t i ve , r hyt hm i c  a nd s c he dul e d a ppr oa c h is  a n
a ppr opr i a t e  w a y t o a c hi e ve  cont r ol  i n hi gh- ve l oc i t y i ndus t r i e s .  I f  E r i c s s on c a n es t a bl i s h
a  r hyt hm  of  t r a ns i t i ona l  goa l s ,  the y coul d e s t a bl i s h a s e ns e  of  c ont r ol  w i t hi n t he  c ha ot i c 
e nvi r onm e nt  i n w hi c h i t  ope r a t e s  a nd s us t a i n a  m om e nt um  in t he  de ve l opm e nt  pr oc e s s .
A  pa r a l l e l  c a n be  dr a w n t o the  m obi l e  phone s  i ndus t r y. I n the  pa s t  t w o ye a r s ,  E r i c s s on
ha s  l os t  m a r ke t  s ha r e s  t o N oki a ,  l a r ge l y be c a us e  the y ha ve  m a i nt a i ne d a m or e 
c ont r ol l e d, r hyt hm i c  i nt r oduc t i on of  ne w  mode l s . 

I n r e l a t i on t o the  t he or y on t e c hnol ogi c al  l i f e  c y c l e s ,  w e  ca n s e e  the  cr i t i c a l   r e a s on f or 
E r i c s s on t o m a i nt a i n t he i r  le ad in t he  Bl ue t oot h de ve l opm e nt .  T he  t he or y ar gue s  tha t  the 
c om pa ny w hi c h pe ne t r a t e s  the  ma r ke t  f i r s t , w i l l  e nj oy l onge r  pr oduc t  l i f e  c yc l e s , s i nc e 
t he  t e c hnol ogi c a l  l i f e  c yc l e  s e t s  the  l i m i t  f or  i ndi vi dua l  c om pa ni e s ’  pr oduc t  l i f e  c yc l e s .
F ur t he r m or e ,  the  pi one e r  pr oduc t s  on the  ma r ke t  w i l l  com m a nd a pr e m i um  pr i c e  tha t 
w oul d i nc r e a s e  the  ove r a l l  pr of i t a bi l i t y of  the  pr oj e c t .  F i na l l y,  t he  pi one e r  c om pa ny
w oul d e nj oy va l ua bl e  l e a r ni ng e xpe r i e nc e s  f or  the  f ut ur e  de ve l opm e nt  of  t he 
t e c hnol ogy.
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P at c hi ng

F r om  the  be gi nni ng of  the  pr oj e c t ,  E r i c s s on ha s  t r i e d t o br i ng toge t he r  t he  be s t 
c om pe t e nc i e s  ava i l a bl e  i n t e c hnol ogy de ve l opm e nt  and ma r ke t i ng.  W he n c r e a t i ng t he 
S I G , Er i c s s on di d not  onl y ens ur e  com pa t i bi l i t y of  f ut ur e  Bl ue t oot h ena bl e d pr oduc t s , 
but  br ought  t oge t he r  t he  cr i t i c a l  com pe t e nc i e s  t ha t  w oul d be  abl e  t o uni t e  te l e c om  w i t h
t he  c om put e r  indus t r y and s e t  a  gl oba l  s t a nda r d.  Thr ough t he  pr oc e s s , com pe t e nc i e s 
ha ve  be e n adde d, s pl i t , t r a ns f e r r e d e t c . in or de r  t o ma i nt a i n c om pe t i t i ve ne s s  of  t he  S I G . 
M os t  r e c e nt l y, f our  com pa ni e s  j oi ne d the  pr om ot e r  gr oup,  be c a us e  the y adde d
ne c e s s a r y com pe t e nc i e s  f or  the  f ut ur e  de ve l opm e nt  of  the  t e c hnol ogy.  I n a ddi t i on,
w i t hi n t he  E r i c s s on or ga ni s a t i on, the  s a m e  m e t hod of  pat c hi ng c om pe t e nc i e s  ha s  be e n
us e d.  I n a  s i m i l a r  m a nne r  a s  the  t he or y de s c r i be s , Er i c s s on ha s  be e n r e - m a ppi ng the i r 
bus i ne s s  i n r e s pons e  t o va r i ous  ma r ke t  oppor t uni t i e s  and c ha ngi ng c ondi t i ons  of 
c om pe t i t i on.  E. g. , a n Er i c s s on uni t  i n the  N e t he r l a nds  f a c i ng c l os e  dow n w a s  ut i l i s e d,
s i nc e  t he y pos s e s s e d c r i t i c a l  c om pe t e nc i e s  i n de ve l opi ng Bl ue t oot h s of t w a r e .
F ur t he r m or e ,  the  com pe t e nc i e s  r e l a t e d t o the  t e c hni c a l  s e m i na r s  a nd mi s s i ona r y w or k
ha s  be e n t r a ns f e r r e d t o a  gr oup of  I r i s hm e n w i t h expe r t i s e  i n t e c hni c a l  e duc a t i on. 

I n s um m ar y 

A l t hough, the r e  ha s  be e n no i nt e nt i ona l  s t r a t e gy f or  ma na gi ng c ha os ,  E r i c s s on ha s 
na vi ga t e d r e l a t i ve l y s uc c e s s f ul l y thr ough t hi s  t ur bul e nt  l a nds c a pe .  A  di s t i nc t ,  but 
l oos e l y s t r uc t ur e d vi s i on ha s  gui de d the  or ga ni s a t i on, ye t  m a i nt a i ne d a s e ns e  f r e e dom  i n
t a ki ng i ni t i a t i ve s ,  w hi c h f os t e r e d i nnova t i ve  thi nki ng.  Thr oughout  t he  pr oj e c t ,  pa t c hi ng
of  com pe t e nc i e s  ha s  ena bl e d t he  or ga ni s a t i on t o e vol ve  w i t h c ha ngi ng m a r ke t 
r e qui r e m e nt s  and oppor t uni t i e s .  H ow e ve r , al t hough E r i c s s on ha s  es t a bl i s he d a le a di ng
pos i t i on i n t he  Bl ue t oot h de ve l opm e nt , it  w i l l  be  c r i t i c a l  t o c r e a t e  r hyt hm  or 
m om e nt um , a di s t i nc t  pa c e  i n the  de ve l opm e nt  pr oc e s s ,  i n or de r  to m a i nt a i n a le a di ng
r ol e  in the  m a r ke t  pl a c e ,  i n r e l a t i on t o the  c om pa ni e s  i n the  S I G  a nd r e a p expe c t e d
pr of i t s  f r om  the  te c hnol ogy.

5.2 Bl u e t oot h  – R ac i n g t ow ar d s  s t an d ar d i s at i on 

5.2.1 T H E CH O I CE OF AN  O P EN  S T AN D ARD 

T he  c hoi c e  of  a n ope n s t a nda r d f or  t he  M C- L i nk t e c hnol ogy w a s  ba s e d on a  num be r  of 
e nvi r onm e nt a l  f a c t or s .  A s  E r i c s s on’ s  cor e  bus i ne s s  is  m obi l e  phone s ,  t he  int e nt i on w a s 
t ha t  an ope n s t a nda r d w oul d i nc r e a s e  the  va l ue  of  t he  m obi l e  phone .  F ur t he r m or e ,  t w o
ke y i s s ue s  w e r e  of  c onc e r n in or de r  t o ena bl e  the  f r e e  di f f us i on of  the  t e c hnol ogy, t he 
c om pa t i bi l i t y w i t h ot he r  mobi l e  de vi c e s  a nd s i m i l a r  t e c hnol ogi e s .  I t  w a s  appa r e nt  tha t 
t he  va l ue  of  the  te c hnol ogy w oul d be  inc r e a s e  w i t h the  m a gni t ude  of  a s uppor t i ng
ne t w or k of  c om pa t i bl e  pr oduc t s  t ha t  t he i r  m obi l e  phone s  coul d c om m uni c a t e  w i t h. 
Cons e que nt l y,  i t  w a s  c r i t i c a l  t o s pr e a d t he  te c hnol ogy t o as  ma ny a s  pos s i bl e , w hi c h
w oul d ha ve  be e n ve r y di f f i c ul t  t o do w i t h a  pr opr i e t a r y ar c hi t e c t ur e . F ur t he r m or e ,  a 
num be r  of  s i m i l a r  t e c hnol ogi e s  w e r e  i n de ve l opm e nt  by c om pe t i t or s  or  pot e nt i a l 
c om pe t i t or s ,  al l  pow e r f ul  i ndus t r y pl a ye r s .  Er i c s s on ha d be e n r un ove r  by c om pe t i t or s 
be f or e ,  due  t o a cum be r s om e  pr oc e s s  t o s t a nda r di s a t i on a nd m a r ke t  i nt r oduc t i on.  Thi s 
t i m e  the y w a nt e d to avoi d t hi s . 
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T he  t he or y a r gue s  t ha t  a n ope nne s s  s t r a t e gy be c om e s  c r i t i c a l  w he n t he r e  i s  no one  f i r m 
s t r ong e nough t o es t a bl i s he d a m a r ke t  a c c e pt e d s t a nda r d.  A t  t he  t i m e , ne i t he r  E r i c s s on
nor  a ny ot he r  c om pa ny in the  te l e c om  indus t r y w a s  s t r ong e nough t o s i ngl e - ha nde dl y
s e t  a  s t a nda r d tha t  w oul d go be yond i ndus t r y bounda r i e s .  I t  w oul d r e qui r e  a  ne a r 
m onopol i s t i c  gl oba l  ma r ke t  s ha r e  t ha t  onl y a  c om pa ny li ke  M i c r os of t  coul d
de m ons t r a t e . 

F r om  the  t he or y, w e  ha ve  conc l ude d t ha t  a  f i r m  m a y cons i de r  a  di f f us i on s t r a t e gy i n t he 
f ol l ow i ng s i t ua t i ons ; 

� T he  t e c hnol ogy le ve r a ge s  ot he r  pr of i t a bl e  a c t i vi t i e s  of  the  f i r m 
� T he  t e c hnol ogy r e qui r e s  t hi r d- pa r t y de ve l opm e nt  of  com pl e m e nt a r y goods 
� Com pe t i t or s  a r e  a bl e  t o of f e r  s t r a t e gi c a l l y equi va l e nt  t e c hnol ogy.

Cons e que nt l y,  w e  ca n f i nd m uc h c or r e l a t i on be t w e e n the  t he or e t i c a l  s t udi e s  and t he 
E r i c s s on’ s  r e a s oni ng i n t he  Bl ue t oot h c a s e .  Bl ue t oot h w i l l  l e ve r a ge  ot he r  pr of i t a bl e 
a c t i vi t i e s  by i nc r e a s i ng the  va l ue  of  t he i r  mobi l e  phone s  and ge ne r a t e  ne w  bus i ne s s  i n
t he  pr oduc t i on of  Bl ue t oot h e na bl e d pr oduc t s . I n or de r  t o ma ke  the i r  t e c hnol ogy int o a
gl oba l  s t a nda r d, it  w a s  c l e a r  t ha t  t hi r d pa r t y de ve l opm e nt  of  c om pl e m e nt a r y goods 
w oul d be  r e qui r e d. T he  va l ue  of  a ne t w or k t e c hnol ogy s uc h as  Bl ue t oot h t e nds  to
i nc r e a s e  w i t h t he  num be r  of  us e r s  and t he  num be r  of  us e r s  te nds  t o i nc r e a s e  w i t h a  l a r ge 
va r i e t y of  a ppl i c a t i ons  or  com pl e m e nt a r y goods . M C- L i nk w a s  a l s o f a c i ng a  num be r  of 
s t r a t e gi c a l l y e qui va l e nt  te c hnol ogi e s . A f t e r  t he  f or m a t i on of  t he  S I G ,  i t  be c a m e  a ppa r e nt 
t ha t  bot h N oki a  a nd I nt e l  w e r e  w or ki ng on s i m i l a r  t e c hnol ogi e s  as  w e l l . E r i c s s on
w a nt e d t o avoi d be i ng f or c e d to adopt  a  c om pe t i ng t e c hnol ogy or  e qua l l y ba d, f a c i ng
one  c om pe t i ng de  f a c t o s t a nda r d.  T he  choi c e  of  a n ope n s t a nda r d w a s  mos t  cr i t i c a l , 
s i nc e  E r i c s s on w oul d ha ve  r i s ke d a  pos s i bl e  l oc k out  of  t he  M C- L i nk t e c hnol ogy if  t he y
ha d pr e s e r ve d a  pr opr i e t a r y a r c hi t e c t ur e . 

D e gr e e  of  ope nne s s 

A n ope n s t a nda r d w oul d i m pl y tha t  Er i c s s on f r e e l y di s t r i but e s  i t s  t e c hnol ogy to anyone 
w ho w a nt s  to us e  it .  A s  t he  or i gi na l  de ve l ope r  of  t he  t e c hnol ogy,  E r i c s s on ha s  be e n a bl e 
t o ma i nt a i n s om e  r i ght s  t o the  t e c hnol ogy. A s  the  S I G  w a s  f or m e d,  t he  me m be r 
c om pa ni e s  ha d t o de f i ne  t o w ha t  de gr e e  the  s t a nda r d w oul d be  ope n. E r i c s s on s t i l l  ow ns 
a l l  i nt e l l e c t ua l  pr ope r t y r i ght s , inc l udi ng the  br a nd na m e . H ow e ve r ,  t he  coope r a t i on
be t w e e n the  m e m be r  c om pa ni e s  is  ba s e d on ope n pa t e nt s  be t w e e n a l l  c om pa ni e s  t ha t 
s i gn the  a gr e e m e nt ,  w hi c h s om e  i ni t i a l  f e e  a nd t ha t  t he y c ont r i but e  w i t h s om e t hi ng t o
t he  a l l i a nc e .  A ny pa t e nt s  t ha t  w oul d r e s t r a i n the  de ve l opm e nt  pr oc e s s  of  the  te c hnol ogy
m us t  be  ope n to a l l  me m be r s .

F r om  the  t he or y, w e  ha ve  conc l ude d t ha t  t he r e  is  a tr a de - of f  be t w e e n t he  ope nne s s  and
c ont r ol  of  a  te c hnol ogy.  A l t hough,  a  de c i s i on w a s  m a de  t o f r e e l y di f f us e  the 
t e c hnol ogy, i t  w a s  c r i t i c a l  t o f i nd a  m ode l  f or  ha ndl i ng t hi s  w i t hout  loos i ng c ont r ol  of 
t he  de ve l opm e nt . A  f e w  ye a r s  ago, S un M i c r os ys t e m s  w a s  ve r y s uc c e s s f ul  i n r e a c hi ng
f a s t  ac c e pt a nc e  f or  the i r  J a va  t e c hnol ogy. H ow e ve r ,  t he y m a de  t he  m i s t a ke  t o f r e e l y
di s t r i but e  t he i r  te c hnol ogy t o a nyone  w ho w a s  int e r e s t e d, inc l udi ng the i r  a r c hr i va l 
M i c r os of t ,  w ho r e s e r ve d t he  r i ght  to ma ke  “ i m pr ove m e nt s ”  of  t he  t e c hnol ogy and
l a unc he d a  s i m i l a r  t e c hnol ogy t ha t  r e qui r e d the  W i ndow s  ope r a t i ng s ys t e m .  A l t hough
J a va  ha s  be e n s uc c e s s f ul ,  t he  t e c hnol ogy s t a nda r d be c a m e  f r a gm e nt e d.  I t  i s  appa r e nt 
t ha t  Er i c s s on ha s  l e a r nt  f r om  t hi s  e xa m pl e T hi s  w i l l  e ns ur e  t he  s t a bl e  evol ut i on of  t he 
t e c hnol ogy, pr ot e c t i ng i t  f r om  T r oj a n t e c hnol ogi e s  tha t  w oul d f r a gm e nt  t he  s t a nda r d. 
T he  S I G  com pr i s e s  c om m i t m e nt  to a li c e ns i ng agr e e m e nt  a nd the  qua l i f i c a t i on
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pr ogr a m .  T he  ma i n pur pos e  of  the  qua l i f i c a t i on pr ogr a m  i s  to pr ot e c t  t he  Bl ue t oot h
br a nd a nd ens ur e  qua l i t y and int e r ope r a bi l i t y be t w e e n t he  Bl ue t oot h ena bl e d de vi c e s . 

E r i c s s on ha s  be e n a w a r e  t ha t  the y ar e  gi vi ng up t he  c ont r ol  of  the  t e c hnol ogy by
de c i di ng on a n ope n s t a nda r d.  O n t he  ot he r  ha nd,  Bl ue t oot h w i l l  be  c om pa t i bl e  w i t h a 
gr e a t  num be r  of  de vi c e s ,  w hi c h w i l l  i nc r e a s e  t he  va l ue  of  the  t e c hnol ogy and
s ubs e que nt l y,  i nc r e a s e  t he  va l ue  of  E r i c s s on’ s  Bl ue t oot h e na bl e d mobi l e  phone s .  I n t he 
t he or y,  w e  di s c us s e d t hi s  r e l a t i on: 

Y our  r e war d =T ot al  v al ue  adde d t o indus t r y  * y our  s har e  of  i ndus t r y  val ue 

W e  conc l ude d tha t  by e s c a l a t i ng the  t ot a l  va l ue  a dde d t o t he  indus t r y,  a  com pa ny c oul d
ga i n a hi ghe r  t ot a l  r e w a r d al t hough i t  w oul d l oos e  pa r t  of  i t s  s ha r e  of  i ndus t r y va l ue . 

S ha pi r o & V a r i a n ( 1999)  s ugge s t  a s pe c t r um  of  al l i a nc e  s t r a t e gi e s  be t w e e n f ul l 
ope nne s s  a nd pr opr i e t a r y s t a nda r di s a t i on.  Bl ue t oot h i s  i nc ont e s t a bl y a n a l l i a nc e 
s t r a t e gy, w he r e  t he  me m be r s  of  t he  S I G  in s om e  w a y cont r i but e  t o the  de ve l opm e nt .
T he  pr om ot e r s  ha ve  a  vot i ng r i ght  and dr i ve  the  t e c hnol ogi c a l  de ve l opm e nt  of 
Bl ue t oot h.  T he  adopt e r s  w i l l  cont r i but e  w i t h de ve l opi ng Bl ue t oot h e na bl e d pr oduc t s ,
bui l di ng a  ne t w or k of  com pl e m e nt a r y pr oduc t s . S ha pi r o &  V a r i a n ( 1999)  il l us t r a t e  t he 
s pe c t r um  be t w e e n ope n and pr opr i e t a r y s t a nda r ds  i n a gr a ph: 

F i gur e  5.3 D e gr e e  of  O pe nne s s 

I t  is  di f f i c ul t  t o t e l l  w he r e  t he  opt i m um  l e ve l  of  ope nne s s  i s ,  f or  Er i c s s on and f or  ot he r 
t he  m e m be r s  i nvol ve d. I t  w i l l  t a ke  a  f e w  ye a r s  be f or e  t he  r e w a r ds  w i l l  be  r e a l i s e d by t he 
pa r t i c i pa nt s .  H ow e ve r ,  w e  c a n c onc l ude  tha t  Er i c s s on ha s  t a ke n a num be r  of  s t e ps  i n
or de r  t o r e a c h a ba l a nc e  be t w e e n c ont r ol  and ope nne s s  t ha t  w i l l  br i ng the m  cl os e r  to an
opt i m a l  s ol ut i on,  c om pa r e d to a  f ul l y ope n or  a f ul l y pr opr i e t a r y s t r a t e gy. 

5.2.2 H O W  TO  S U CCES S FU L L Y  I M P L EM EN T  AN  OP EN  S T AN D ARD 

I t  ha s  be e n a r gue d t hr oughout  t he  the or e t i c a l  cha pt e r  on s t a nda r ds  a nd i n t he  c a s e , t ha t 
s e t t i ng s t a nda r ds  a r e  of  gr e a t  i m por t a nc e , bot h t o a com pa ny’ s  f ut ur e  and t o the 
e c onom y as  a  w hol e .  The r e  a r e  a  num be r  of  m a r ke t  f or c e s  tha t  w i l l  de t e r m i ne  t he  f a i t h
of  a te c hnol ogy, i. e . w he t he r  i t  w i l l  be c om e  t he  ac c e pt e d dom i na nt  de s i gn or  not . To
i nc r e a s e  t he  li ke l i hood of  ge t t i ng t he  Bl ue t oot h te c hnol ogy s e l e c t e d by t he  i ndus t r y and
t he  m a r ke t , a  num be r  of  i m por t a nt  f a c t or s  ha d to be  c ons i de r e d. 

Propr ie t ar y

O pe n

Your Sha re  of 
Indus tr y  Value

Tot al Va lue A dded
 to Indust ry 

Bl ue t oot h
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T i m i ng

I n the  t ur bul e nt  envi r onm e nt  of  the  I nf oc om  indus t r y,  f or m a l  pr oc e s s  of  s t a nda r di s a t i on
ha s  be c om e  t oo s l ow .  E m e r gi ng t e c hnol ogi e s  a r e  unde r  cons t a nt  t hr e a t  of  c om pe t i ng
s ol ut i ons .  Cons e que nt l y,  indus t r y dr i ve n s t a nda r ds  te nd to c onque r . 

T i m e  w a s  a  f unda m e nt a l  f a c t or  f or  the  s uc c e s s f ul  im pl e m e nt a t i on of  t he  Bl ue t oot h
pr oj e c t .  E r i c s s on kne w  t ha t  unl e s s  t he y c oul d br i ng t he  te c hnol ogy t o the  m a r ke t 
r a pi dl y,  t he y w oul d loos e  t he  s t a nda r ds  r a c e  t o a  c om pe t i ng t e c hnol ogy. S c hi l l i ng
( 1999)  a r gue s  t ha t  a  s m a l l  he a d s t a r t  ove r  a  c om pe t i t or  ma y de t e r m i ne  the  f a i t h of  a 
t e c hnol ogy, by locki ng out  al t e r na t i ve  te c hnol ogi e s  a t a n ea r l y s t a ge .  I n t he  c a s e  of  V H S 
ve r s us  Be t a m a x19,  i t  ha s  be e n a r gue d t ha t  V H S  c onque r e d i n t he  e nd be c a us e  t he y got  a
he a d s t a r t  i n i ns t a l l e d ba s e  of  r e nt a l  movi e s  and s ubs e que nt l y,  a n i ns t a l l e d ba s e  of  end
us e r s .

T he  B l ue t oot h c onc e pt 

T he  Bl ue t oot h c onc e pt  w a s  ne i t he r  an e v ol ut i onar y  nor  a r e v ol ut i onar y  s t r a t e gy,  it  w a s 
i n s om e  s e ns e  a n at t e m pt  to a c c om pl i s h bot h ext r e m e s .  T he  conc e pt  of  “ c ut  t he  c a bl e ” 
w a s  i nc ont e s t a bl y a  w a y t o ove r t hr ow  the  exi s t i ng t e c hnol ogy.  O n the  ot he r  ha nd,  t he 
s w i t c hi ng cos t s  w oul d be  exc e s s i ve  unl e s s  a  ne t w or k of  c om pl e m e nt a r y pr oduc t s 
e m e r ge d w i t h the  te c hnol ogy. Cons e que nt l y, t he  gr a dua l l y e m e r gi ng ne t w or k of 
c om pa ni e s  tha t  w oul d pr oduc e  com pa t i bl e   pr oduc t s  f or  t he  f ut ur e ,  w a s  a c r i t i c a l  pa r t  of 
t he  s t r a t e gy. 

T he  or i gi na l  conc e pt  of  M C- L i nk w a s  ba s e d on t hr e e  cr i t i c a l  f a c t or s :  l ow  pow e r 
c ons um pt i on,  s m a l l  s i z e  a nd l ow  cos t .  T hi s  i de a ,  of  s t a r t i ng w i t h r e s t r i c t i ons  de s i gne d t o
s ui t  end- us a ge ,  w a s  a r a di c a l  s t e p f r om  t he  tr a di t i ona l l y te c hnol ogy dr i ve n pr oj e c t s  tha t 
E r i c s s on w a s  w or ki ng w i t h. Thi s  is  a  f a c t or  tha t  w e  f i nd ha ve  ha d s i gni f i c a nt  i m pa c t  on
t he  s uc c e s s  of  the  t e c hnol ogy.

E r i c s s on kne w  t ha t  t he y di d not  ha ve  a s upe r i or  t e c hnol ogy. T he  c onc e pt  w a s  ne ve r 
ba s e d on t e c hnol ogi c a l  s upe r i or i t y. H ow e ve r ,  i n r e s e nt  pa s t ,  w e  c a n s e e  a  t e nde nc y t ha t 
t e c hnol ogi c a l  s upe r i or i t y ha s  be c om e  le s s  c r i t i c a l  f or  t he  s uc c e s s  of  a t e c hnol ogy. I n the 
t he or y,  it  ha s  be e n ar gue d tha t  it  i s  not  ne c e s s a r y t o e m body t he  m os t  e xt r e m e  t e c hni c a l 
pe r f or m a nc e  i n or de r  t o c onque r  the  i ndus t r y. Bot h I E E E  802. 11 and S W A P  w e r e 
pr e s um a bl y m or e  c om pl e x t e c hni c a l  s ol ut i ons .  H ow e ve r ,  t he y w e r e  a l s o m or e 
c om pl i c a t e d,  bi gge r  and m or e  expe ns i ve  to pr oduc e .  A s  r e f e r r e d t o i n the  pr e vi ous 
s e c t i on,  i t  ha s  be e n a r gue d t ha t  V H S  vi de ot a pe  t e c hnol ogy w on ove r  Be t a m a x due  t o
f a s t  ma r ke t  pe ne t r a t i on,  de s pi t e  i t s  inf e r i or  te c hnol ogy. H ow e ve r , V H S  a l s o pr ovi de d
l onge r  r e c or di ngs , w hi c h w a s  w ha t  cons um e r s  w a nt e d.  Cons e que nt l y,  i t  c oul d be 
a r gue d t ha t  V H S  w on be c a us e  i t  w a s  t he  onl y s t a nda r d tha t  coul d a c hi e ve  t he  m os t 
c r i t i c a l  t e c hni c a l  pa r a m e t e r ,  f r om  a  ma r ke t  poi nt  of  vi e w .  Cons e que nt l y,  w e  c oul d al s o
a r gue  t ha t  Bl ue t oot h w a s  a s upe r i or  t e c hnol ogy, s i nc e  i t  w a s  the  onl y te c hnol ogy t ha t 
c oul d a c hi e ve  t he  r e qui r e d r e s ul t s , w i t hi n t he  l i m i t s  of  pow e r  cons um pt i on,  s i z e  a nd
pr i c e .

L e ar ni ng

E r i c s s on e nj oys  gr e a t  expe r i e nc e  i n s e t t i ng f or m a l  s t a nda r ds ,  e .g. G S M , but  t he y ha ve 
l i m i t e d expe r i e nc e  i n es t a bl i s hi ng i ndus t r y dr i ve n s t a nda r ds .  H ow e ve r ,  f r om  t he  WA P 
a nd S ym bi a n pr oj e c t s , Er i c s s on ha s  ga i ne d s om e  e xpe r i e nc e  w or ki ng w i t h a  s i m i l a r 
                                                  
19 V H S  and B et a m a x w e r e tw o c om pe t ing t ec hnol ogi es  f or  vi deota pes .
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pr oc e s s  of  s t a nda r di s a t i on.  F r om  t he  ca s e , w e  ca n c onc l ude  t ha t  t he  le a r ni ng the s e 
pr oj e c t s  ha s  be e n a  com bi na t i on of  bus i ne s s  expe r i e nc e  i n s e t t i ng s t a nda r ds  a nd
e xpe r i e nc e  i n pr oduc t i on and im pl e m e nt a t i on of  a  ne w  te c hnol ogy. Thi s  ha s  gi ve n
va l ua bl e  l e a r ni ng e xpe r i e nc e s  t ha t  ha ve  pr ovi de d s om e  gui da nc e  in i m pl e m e nt i ng t he 
Bl ue t oot h pr oj e c t . H ow e ve r ,  i t  a ppe a r s  tha t  no e f f or t s  ha ve  be e n ma de  to f ul l y ut i l i s e 
t he  pot e nt i a l  l e a r ni ng e xpe r i e nc e s  f r om  w or ki ng w i t h s i m ul t a ne ous  pr oj e c t s  in t hi s 
m a nne r .  Er i c s s on coul d de r i ve  a  good ba s e  f or  l e ar ni ng c ur v e  ef f e c t s  tha t  i s  ha r d t o
c opy,  w hi c h m a y pr ovi de  a  c om pe t i t i ve  a dva nt a ge  ove r  ot he r  m e m be r s  i n the  a l l i a nc e .
Cons e que nt l y,  w e  f i nd tha t  le a r ni ng e xpe r i e nc e s  m a y s e r ve  as  a f a c t or  to ma i nt a i n a
l e a di ng r ol e  in t he  de ve l opm e nt  of  t he  te c hnol ogy.

M i s s i onar y  wor k 

T he  E r i c s s on Bl ue t oot h or ga ni s a t i on ha s  m a de  m a j or  inve s t m e nt s  in m a r ke t i ng t he 
Bl ue t oot h te c hnol ogy. The y choos e  to ca l l  i t  m i s s i oni ng, as  i t  pr i m a r i l y f oc us e s  on
m a ki ng t he  m a r ke t  a w a r e  of  the  t e c hnol ogy a nd it s  pot e nt i a l .  The  im m e di a t e  pur pos e  i s 
not  s a l e s ,  but  r a t he r  te a c hi ng a bout  te c hnol ogy a nd pr om ot i ng t he  t e c hnol ogy in r e l a t i on
t o the  E r i c s s on na m e .

W e  f i nd tha t  the  not i on of  an i ns t al l e d bas e  mus t  be  de f i ne d in r e l a t i on to indus t r y
c ha r a c t e r i s t i c s  a nd choi c e  of  s t r a t e gy in br i ngi ng a te c hnol ogy t o t he  m a r ke t . A 
t e c hnol ogy c oul d gr a dua l l y inc r e a s e  t he  a va i l a bi l i t y of  com pl e m e nt a r y goods  a nd
s ubs e que nt l y,  t he  i ns t a l l e d ba s e  of  us e r s .   I n t he  i ni t i a l  s t a ge s ,  the  goa l  ha s  be e n t o bui l d
a  l a r ge  ba s e  of  pr oduc e r s  of  Bl ue t oot h ena bl e d de vi c e s .  O n t he  ot he r  ha nd, a te c hnol ogy
c oul d c ont i nuous l y i nc r e a s e  i t s  ins t a l l e d ba s e  of  c om pl e m e nt a r y goods ,  bui l di ng a
pow e r f ul  s uppl i e r  ba s e  t ha t  w i l l  f unc t i on l i ke  a  ti m e  s e t  bom b in t he  ma r ke t .  T he  la t t e r 
s t r a t e gy w oul d appl y t o t he  Bl ue t oot h c a s e ,  s i nc e  t he  S I G  is  bui l di ng an indus t r y f or c e 
t ha t  is  ove r w he l m i ng t o t he  e xt e nt  t ha t  t he  ma r ke t  w oul d i ne vi t a bl y adopt  a n int e r e s t  i n
t he  t e c hnol ogy,  i .e .  t he  va s t  va r i e t y of  com pl e m e nt a r y goods  w i l l  c r e a t e  s t r ong
s i gnal l i ng e f f e c t s  t o pot e nt i a l  us e r s . 

I n r e t r os pe c t , the  na m e  Bl ue t oot h ha s  t ur ne d out  pa r t i c ul a r l y s uc c e s s f ul  in t he 
m i s s i ona r y pr oc e s s .  The  uni que ne s s  of  t he  na m e , i n r e l a t i on t o the  s t a t i c  t e r m s  I r D A , 
802.11 a nd S W A P , ha s  c a pt ur e d t he  int e r e s t  of  me di a  a nd s ubs e que nt l y, pr e s um a bl y
f ut ur e  c ons um e r s .  F ur t he r m or e , i t  ut i l i s e s  t he  i nt e r e s t  in how  the  S c a ndi na vi a ns  ha ve 
a dva nc e d f r om  ba r ba r i a n V i ki ngs  to de ve l opi ng am ongs t  t he  mos t  s ophi s t i c a t e d
i nf or m a t i on t e c hnol ogy i n t he  w or l d. 

S c hi l l i ng ( 1999)  pr opos e s  t he  us e  of  aggr e s s i ve  pr i c i ng s t r a t e gi e s  t o s uppor t  t he  qui c k
a dopt i on of  a  dom i na nt  de s i gn. P a r t  of  the  Bl ue t oot h conc e pt  w a s  a l ow  pr i c i ng
s t r a t e gy, in or de r  f or  c ons um e r s  t o f i nd the  va l ue  in r e l a t i on to pr i c e  ove r w he l m i ng
e nough t o qui c kl y a dopt  t he  ne w  te c hnol ogy.  O n t he  ot he r  ha nd, the  i nt e nt i on ha s 
a l w a ys  be e n t o cha r ge  enough to cove r  de ve l opm e nt  c os t s  and c oul d not  be  cons i de r e d
a n aggr e s s i ve  pr i c i ng s t r a t e gy.  I ns t e a d, the  goa l  ha s  be e n t o ke e p de ve l opm e nt  c os t s  s o
l ow  t ha t  t he y c oul d pr i c e  t he  t e c hnol ogy at  a mi ni m um .

F r om  expe r i e nc e , Er i c s s on ha d de ve l ope d t e c hnol ogi e s  tha t  the y ha d l os t  t o com pe t i t i on
due  t o a  l a c k of  ma r ke t i ng ef f or t s .  Cons e que nt l y, it  w a s  cr i t i c a l  f or  E r i c s s on to m i s s i on
t he i r  c e nt r a l  r ol e  i n the  Bl ue t oot h de ve l opm e nt .  I t  w oul d appe a r  tha t  the y ha ve  be e n
qui t e  s uc c e s s f ul  in the i r  m i s s i on to the  indus t r y. H ow e ve r , t he  que s t i on r e m a i ns  w he t he r 
t he y w i l l  s uc c e s s f ul l y m a r ke t  t he i r  Bl ue t oot h te c hnol ogy w i t h t he  E r i c s s on na m e  to e nd- 
us e r s .
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B ui l di ng a ne t wor k 

I n or de r  t o m a ke  the  t e c hnol ogy w i de l y ac c e pt e d a nd c om pa t i bl e  w i t h a ne t w or k of 
ot he r  de vi s e s , Er i c s s on e nt e r e d a coope r a t i ve  al l i a nc e  w i t h m a j or  i ndus t r y pa r t i c i pa nt s .
T oda y, t he  S I G  is  a  r a pi dl y e xpa ndi ng ne t w or k tha t  com pr i s e s  cl os e  t o 1400 me m be r s .
T he r e  w e r e  a  num be r  of  m ot i ve s  f or  c r e a t i ng the  a l l i a nc e  t ha t  w e  di s c us s  in t he  ne xt 
c ha pt e r ,  but  the  not i on of  c om pl e m e nt ar y  goods  w a s  of  cr i t i c a l  im por t a nc e , s i nc e  i t 
w oul d s pur  ne t wor k  ex t e r nal i t y  ef f e c t s .  I t  w a s  c l e a r  tha t  the  va l ue  of  E r i c s s on’ s  mobi l e 
phone s  w oul d inc r e a s e ,  a s  t he  va l ue  of  the  Bl ue t oot h te c hnol ogy i nc r e a s e d w i t h t he  s i z e 
of  it s  i nf r a s t r uc t ur e  ne t w or k.

A not he r  im por t a nt  m ot i ve  f or  cr e a t i ng t he  S I G  w a s  t ha t  t he y c oul d a c c e l e r a t e  the 
s t a nda r di s a t i on pr oc e s s  w i t h the  us e  of  i nt e r - or gani s at i onal  l i nk age s , w hi c h w e 
e l a bor a t e  in the  ne xt  s e c t i on.

V i r t uous  c y c l e 

T hr oughout  t hi s  c ha pt e r ,  w e  di s c us s  t he  c r i t i c a l  f a c t or s  i n i m pl e m e nt i ng a s uc c e s s f ul 
pr oc e s s  of  s t a nda r di s a t i on.  T he  the or y ar gue s  tha t  the  s uc c e s s  of  a  s t a nda r d de pe nds  on
t he  a bi l i t y t o cr e a t e  ne t wor k  ex t e r nal i t i e s  ef f e c t s ,  s i gnal l i ng e f f e c t s  and l e ar ni ng c ur v e 
e f f e c t s  t ha t  w oul d s pur  t he  vi r t uous  cyc l e . H e r e by w e  w i s h to s um m on up our  f i ndi ngs 
f r om  thi s  cha pt e r : 

•  T he  S I G  is  t he  cor e  of  E r i c s s on’ s  s t r a t e gy t o s e t  of f  ne t wor k  ex t e r nal i t y  ef f e c t s .
T he y ha ve  bui l t  t he  f ounda t i on f or  a  la r ge  a va i l a bi l i t y of  c om pl e m e nt a r y goods . 

•  V a r i ous  f or m s  of  mi s s i ona r y w or k ha ve  c r e a t e d s i gnal l i ng e f f e c t s  bot h i n m e di a 
r e ga r di ng the  ove r a l l  pot e nt i a l  of  t he  te c hnol ogy a nd r e ga r di ng E r i c s s on’ s  ce nt r a l 
r ol e  in the  de ve l opm e nt  pr oj e c t . 

•  E r i c s s on’ s  i nvol ve m e nt  i n pr i or  coope r a t i ve  al l i a nc e s  ha s  ge ne r a t e d l e ar ni ng e f f e c t s 
t ha t  ha ve  gui de d the  pr oj e c t  thr ough a num be r  of  s t r a t e gi c  de c i s i ons . F ur t he r m or e , 
E r i c s s on ha s  ac c um ul a t e d le a r ni ng expe r i e nc e s ,  s i nc e  the y ha ve  be e n invol ve d in
t he  pr oj e c t  f r om  the  ve r y be gi nni ng,  w hi c h m a y pr ovi de  a  c om pe t i t i ve  a dva nt a ge  i n
a  f ut ur e  m a r ke t  pl a c e  f or  Bl ue t oot h. 

F i gur e  5.4 T he  vi r t uous  cy c l e  ( Sc hi l l i ng,  1999) 

Cons e que nt l y,  w e  f i nd tha t  Er i c s s on ha s  bui l t  a good f ounda t i on f or  ac c e l e r a t i ng t he 
vi r t uous  c yc l e .  H ow e ve r ,  it  i s  i m por t a nt  to ge t  t he  c yc l e  in mot i on as  s oon a s  t he 
t e c hnol ogy i s  on the  m a r ke t . M e t c al f e ’ s  l aw,  i gni t e d by pos i t i ve  f e e dba c ks ,  i m pl i e s  tha t 
t he  va l ue  of  the  ne t w or k w oul d i nc r e a s e  e xpone nt i a l l y w i t h t he  num be r  of  us e r s  ( n2 –n) . 

Siz e of  Inst a lled B a se 

A va ilability  of  C omple me nta ry  G oods
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5.3 Bl u e t oot h  – A  ”w i n - w i n ” A l l i an c e 

5.3.1 T H E CH O I CE TO  CREAT E TH E S I G 

E r i c s s on w a s  as ki ng the m s e l ve s  w he t he r  the y al one  w oul d be  c a pa bl e  of  de ve l opi ng
a nd ge t t i ng m a r ke t  a c c e pt a nc e  f or  the i r  t e c hnol ogy.  T he y r e a l i s e d t ha t  t hi s  w oul d not  be 
pos s i bl e . A s  the  f oc a l  poi nt  of  the  Bl ue t oot h de ve l opm e nt  w a s  t o enha nc e  the  va l ue  of 
t he i r  phone s ,  t he y c onc l ude d tha t  the y w oul d ga i n a  m uc h hi ghe r  va l ue  if  the 
t e c hnol ogy w on ma r ke t  ac c e pt a nc e , w he t he r  t he y ow ne d the  t e c hnol ogy al one  or  not .

T he  m a i n m ot i ve s  f or  c r e a t i ng a n a l l i a nc e  a r ound the  de ve l opm e nt  of  Bl ue t oot h w a s : 

� T o es t a bl i s h a  s t a nda r d
� T o opt i m i s e  t he  va l ue  and ga i n a  s m a l l  s ha r e  f r om  a  l a r ge  ma r ke t , 

r a t he r  t ha n a  l a r ge  s ha r e   f r om  a s m a l l  m a r ke t 
� T o dr i ve  t he  te c hnol ogy de ve l opm e nt  a t  a hi gh pa c e 
� T o f oc us  on t he  c or e  c om pe t e nc i e s 

T he  de c i s i on to c r e a t e  t he  S I G  w a s , a s  di s c us s e d above ,  la r ge l y ba s e d on r e s our c e s  t o be 
a bl e  to s e t  a  s t a nda r d, c r e a t e  a  l a r ge r  m a r ke t  a nd to dr i ve  t he  t e c hnol ogy at  a  hi gh pa c e .
T hi s  ca n be  r e l a t e d to t he  the or y on w hy com pa ni e s  enga ge  in al l i a nc e s , a s  the  a l l i a nc e 
i s  ar gua bl y bui l t  on r e s our c e  ne e ds  and oppor t uni t i e s . The  the or y ( G ul a t i ,  1999; 
D uys t e r s  e t  a l . , 1999)  f ur t he r  a r gue s  t ha t  hi gh R& D  c os t s ,  c om pl e x t e c hnol ogy a nd hi gh
pa c e  of  de ve l opm e nt  ar e  i m por t a nt  dr i ve r s  of  c oope r a t i ve  a l l i a nc e s .  To a  gr e a t  e xt e nt ,
t he  S I G  di s pl a ys  how  a  num be r  of  c om pl e m e nt i ng, s t r ong c om pa ni e s  coope r a t e  in or de r 
t o s ha r e  t he  cos t  of  de ve l opm e nt  a nd f oc us  on w ha t  eve r yone  doe s  be s t .  T hi s  m a ke s  it 
pos s i bl e  t o a dva nc e  the  t e c hnol ogy f a s t e r  a nd s ha r e  t he  r i s ks  i nvol ve d ( c os t s , pot e nt i a l 
c om pe t i ng te c hnol ogi e s  e t c . ) . 

5.3.2 A S U CCES S FU L  S T RAT EG I C AL L I AN CE

Choi c e  of  par t ne r s 

I t  is  a ppa r e nt  f r om  the  Bl ue t oot h ca s e  tha t  i nf or m al  pe r s onal  ne t wor k s  pl a y a n
i m por t a nt  r ol e  in t he  ini t i a t i on of  c or por a t e  ne t w or ki ng. Bot h in t he  ini t i a l  pa r t ne r s hi p
w i t h I nt e l  a nd in t he  cr e a t i on of  the  S I G  w e  f i nd e xa m pl e s  of  t hi s .  A l t hough Er i c s s on
a ppr oa c he d t he  w r ong de pa r t m e nt  at  I nt e l ,  P e r  S ve ns s on ha d f r i e nds  t ha t  m a na ge d to
ge t  hi m  in t ouc h w i t h the  r i ght  pe opl e ,  w hi c h s t a r t e d of f  a ke y pa r t ne r s hi p. O nc e  a
de c i s i on w a s  ma de  t o c r e a t e  t he  S I G ,  J oa ki m  N e l s on kne w  w ho t o ta l k to a t  N oki a  f r om 
t he  W A P  f or um  c oope r a t i on a nd I nt e l  ha d good c onne c t i ons  w i t h I BM  a nd Tos hi ba .

T he  m a i n m ot i ve  i n t he  c hoi c e  of  pa r t ne r s  w a s  to f i nd c om pani e s  r e pr e s e nt i ng a c r e di bl e 
m a r ke t  f or c e  to be  a bl e  t o ac c om pl i s h a  s t a nda r d ar ound Bl ue t oot h. Cons e que nt l y,  one 
of  the  m os t  c r i t i c a l  a s pe c t s  in the  choi c e  of  a pa r t ne r  w a s  t o ga i n a s t r ong enough m ar k e t 
s har e  in t he  tw o s t r a t e gi c  pr oduc t  a r e a s ,  mobi l e  phone s  and not e book c om put e r s .

Be s i de s  r e a c hi ng a c r i t i c a l  m a s s  i n m a r ke t  s ha r e ,  i t  w a s  i m por t a nt  t o bui l d a n a l l i a nc e 
t ha t  w oul d ha ve  r e s our c e s  t o dr i ve  t he  de ve l opm e nt  of  t he  te c hnol ogy. F or  e xa m pl e , 
bot h I nt e l  a nd I BM  r e pr e s e nt  enor m ous  r e s e a r c h de pa r t m e nt s , w hi c h i s  us e f ul  i n t he 
de ve l opm e nt  of  the  Bl ue t oot h te c hnol ogy.
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T he  de c i s i on to j oi n f or c e s  w i t h N oki a  w a s  pa r t l y ba s e d on t he  f a c t  tha t  Er i c s s on and
N oki a  t oge t he r  w oul d r e pr e s e nt  a  s i gni f i c a nt  m a r ke t  s ha r e  in mobi l e  phone s .  A not he r 
c r i t i c a l  a s pe c t  w a s  N oki a ’ s  at t i t ude  t o pat e nt s ,  a s  Er i c s s on be l i e ve s  t ha t  pa t e nt s  te nd to
de s t r oy ma r ke t s . F i na l l y,  i t  is  appa r e nt  tha t  pr i or  ne t wor k s ,  f or m a l  or  i nf or m a l , pl a y an
i m por t a nt  r ol e  in t he  choi c e  of  s t r a t e gi c  pa r t ne r s .  I nt e l ,  w a s  or i gi na l l y c hos e n pa r t l y
ba s e d on t he  f a c t  t ha t  t he  com pa ny i s  a  s t r a t e gi c  l i nk t o the  c om put e r  i ndus t r y.  F or 
l i c e ns i ng com pe t e nc e , Er i c s s on t ur ne d t o A RM , w hi c h pr ove d va l ua bl e  pa r t l y be c a us e 
of  the i r  e s t a bl i s he d ne t w or ks . I n the  c a s e  of  Tos hi ba , t he i r  r ol e  a m ongs t  J a pa ne s e  l a r ge 
c om pa ni e s  w a s  a l s o of  cr i t i c a l  i m por t a nc e .

F r om  expe r i e nc e , Er i c s s on kne w  t ha t  t he  de m oc r a c y of  the  s t a nda r d i ns t i t ut e s  ha d
c a us e d m uc h of  the  de l a y in pr ogr e s s i ng t he  te c hnol ogy.  The  W A P  f or um  w a s  a not he r 
e xpe r i e nc e  w he r e  the  num be r  of  m e m be r s  ha d be c om e  a  pr obl e m  t ha t  w a s  m e r e l y
s a t i s f a c t or i l y de a l t  w i t h. Er i c s s on a r gue s  t ha t  t he r e  i s  pr oba bl y a n opt i m um  num be r  of 
m e m be r s ,  f i ve  or  s i x c om pa ni e s .  H ow e ve r , if  the y w e r e  t o e xc l ude  ot he r s  f r om  the 
c oope r a t i on,  the y w oul d i ns t a nt l y be  in vi ol a t i on of  ant i t r us t  la w s .  Cons e que nt l y,  m uc h
t hought  w a s  gi ve n t o f i ndi ng a s ol ut i on, w hi c h w oul d ma ke  the  S I G  c a pa bl e  of  tw o
t hi ngs : 

1. Be i ng pow e r f ul  enough to s e t  a s t a nda r d
2. Be i ng c a pa bl e  of  ma ki ng de c i s i ons 

I n or de r  t o m a na ge  t he  ba l a nc e  of  s t r e ngt h a nd e f f e c t i ve ne s s  in t he  al l i a nc e ,  i t  w a s  at  a n
e a r l y s t a ge  de c i de d tha t  the  S I G  w oul d not  be  an or ga ni s a t i on c ha r a c t e r i s e d by
de m oc r a c y.  T he  pr om ot e r  gr oup, of  or i gi na l l y f i ve , now  ni ne  c om pa ni e s ,  w oul d cont r ol 
t he  de ve l opm e nt  of  t he  t e c hnol ogy.  T he  r e s t  w oul d be  adopt e r s , s i gni ng t he  agr e e m e nt 
a nd l i c e ns i ng t he  t e c hnol ogy,  w hi c h w oul d c ont r i but e  to the  e m e r ge nc e  of  a va s t 
ne t w or k of  Bl ue t oot h pr oduc t s , c om pl i m e nt i ng e a c h ot he r . 

T he  t he or y on ne t w or ks  a nd al l i a nc e s  doe s  not  in de t a i l  di s c us s  on w ha t  gr ounds 
c om pa ni e s  ba s e  the i r  c hoi c e  of  pa r t ne r s . H ow e ve r ,  one  m a y dr a w  the  c onc l us i on t ha t  a 
c om pa ny choos e s  pa r t ne r s  on ba s i c a l l y t he  s a m e  gr ounds  a s  the y ma ke  the  de c i s i on of 
f or m i ng an a l l i a nc e .  Cons e que nt l y,  t hi s  w oul d inc l ude  c om pl e m e nt i ng f a c t or s  s uc h a s 
s t r a t e gi c  r e s our c e s  in: 

� Ca pi t a l  s t r e ngt h
� T e c hnol ogy c om pe t e nc i e s 
� F i r m  s pe c i f i c  a s s e t s 
� W e l l - c onne c t e d ma na ge m e nt  t e a m s 
� I P Rs 

I n the  Bl ue t oot h ca s e ,  w e  c a n c l e a r l y s e e  t ha t  t he  choi c e  of  pa r t ne r s  ha s  be e n of  gr e a t 
i m por t a nc e  f or  the  s uc c e s s  of  t he  pr oj e c t . I t  is  a que s t i on t ha t  ha s  be e n c a r e f ul l y
c ons i de r e d. T he  i ni t i a l  c hoi c e  of  pa r t ne r s  w a s  i nf l ue nc e d by inf or m a l  ne t w or ks  a nd
s ubs e que nt l y,  a  s e r i ous  c ons i de r a t i on of  the  f i r m ’ s  m a r ke t  s t r e ngt h,  t e c hnol ogy
c om pe t e nc i e s ,  m a na ge m e nt  of  I P Rs  a nd pr i or  c or por a t e  ne t w or ks . A l l  t he s e  f a c t or s 
w e r e  cons i de r e d w i t h t he  pur pos e  of  c r e a t i ng a n a l l i a nc e  t ha t  w oul d be  c a pa bl e  of 
e s t a bl i s hi ng a w or l d s t a nda r d, a nd c ons e que nt l y,  ma na ge  the  r i s ks  t ha t  a r e  r e l a t e d t o a 
hi gh- t e c h pr oj e c t . M uc h c or r e l a t i on c a n be  f ound in t he  the or e t i c a l  and t he  pr a c t i c a l 
s e a r c h f or  s t r a t e gi c  r e s our c e s .  H ow e ve r , a di f f e r e nc e  m a y be  obs e r ve d as  our  ca s e  s t udy
e m pha s i s e s  m a r ke t  s t r e ngt h r a t he r  tha n ca pi t a l  s t r e ngt h. 

T he  Bl ue t oot h c a s e  i l l us t r a t e s  qui t e  w e l l  how  a c om pa ny ca n m a na ge  t he  di l e m m a  of 
opt i m i s i ng ne t w or ks .  T he  S I G  pr om ot e r  gr oup is  i nc ont e s t a bl y ba s e d on e x c l us i v e 
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m e m be r s hi p r ul e s .  A t  the  s a m e  t i m e ,  the  S I G  i s  ba l a nc e d by a  c om pl e t e  ope nne s s  to
a dopt e r  me m be r s  ( w hi c h r e qui r e s  a li m i t e d m e m be r s hi p f e e ) .  Cons e que nt l y,  the y ha ve 
m a na ge d to a c hi e ve  a n ef f e c t i ve ,  pow e r f ul  or ga ni s a t i on t ha t  doe s  not  a ppe a r  t o vi ol a t e 
a nt i t r us t  le gi s l a t i on. 

Co- ope t i t i on

T he  Bl ue t oot h S I G  i s  a n e xa m pl e  of  how  com pe t i ng com pa ni e s , s uc h as  Er i c s s on and
N oki a , s e e  a  mut ua l  be ne f i t  i n c oope r a t i ng t o s e t  a  s t a nda r d.  T he  a gr e e m e nt  of  t he  S I G 
s ugge s t  tha t  the  pr om ot e r  c om pa ni e s  w i l l  coope r a t e  in pr ogr e s s i ng t he  te c hnol ogi c a l 
de ve l opm e nt ,  in or de r  to be  a bl e  t o m ove  f a s t  and i nc r e a s e  t he  li ke l i ne s s  of  es t a bl i s hi ng
a  w or l d s t a nda r d.  A t  t he  s a m e  t i m e , Bl ue t oot h pr oduc t s  w i l l  not  be de ve l ope d w i t hi n t he 
a l l i a nc e . I ns t e a d, c om pa ni e s  w i l l  com pe t e  on a n i ndi vi dua l  ba s i s  in the  m a r ke t  pl a c e  f or 
Bl ue t oot h pr oduc t s .  The  a s s um pt i on w i t hi n t he  S I G  s e e m s  to be  t ha t  t he  a l l i a nc e  w i l l 
c ont i nue  w i t hout  di f f i c ul t i e s  e ve n t hough t he  com pa ni e s  ha ve  s l i ght l y di ve r gi ng goa l s 
r e ga r di ng the  t e c hnol ogy.  E r i c s s on a nd N oki a  a r e  bui l di ng an inf r a s t r uc t ur e  a r ound t he 
m obi l e  phone ,  w hi c h s ubs e que nt l y s houl d e nha nc e  t he  m obi l e  phone  as  a
c om m uni c a t i on de vi c e . A t  the  s a m e  ti m e ,  I nt e l ,  I BM  and T os hi ba  ar e  r a t he r  pi c t ur i ng a 
f ut ur e  w i t h t he  not e book com put e r  at  the  ce nt r e  of  the  Bl ue t oot h inf r a s t r uc t ur e . 

I n r e l a t i on t o the  t he or y, the  Bl ue t oot h S I G  de f i ni t e l y il l us t r a t e s  a wi n- wi n al l i a nc e .  By
c oope r a t i ng,  the s e  c om pa ni e s  ha ve  ma na ge d t o dr i ve  thi s  te c hnol ogy a t  a ve r y hi gh pa c e 
a nd bui l t  an enor m ous  pot e nt i a l  f or  e s t a bl i s hi ng a de  f a c t o s t a nda r d. Thi s  w i l l  be ne f i t  a l l 
c om pa ni e s  com pa r e d t o a s c e na r i o w i t h a  num be r  of  i nc om pa t i bl e  te c hnol ogi e s  e xi s t i ng
i n pa r a l l e l  on the  m a r ke t . F ur t he r m or e ,  t he  ca s e  s how s  how  t he  te l e c om  a nd com put e r 
i ndus t r i e s  a r e  cha r a c t e r i s e d by s ym bi ot i c  c om pe t i t i ve  r e l a t i ons . N oki a  a nd Er i c s s on i s 
pr oba bl y t he  mos t  a ppa r e nt  ca s e ,  w he r e  bot h com pa ni e s  a r e  aggr e s s i ve l y pus hi ng
t e c hnol ogy de ve l opm e nt  t o ke e p up w i t h a ge ogr a phi c a l l y and c ul t ur a l l y c l os e 
c om pe t i t or . T he  f ut ur e  of  t he  a l l i a nc e  ma y be  unc e r t a i n.  H ow e ve r ,  i n r e l a t i on t o
M oor e ’ s  ( 1993, 1996)  t he or i e s , t he  c om pa ni e s  t ha t  a r e  i n a  c oe vol vi ng s t a t e  of 
c om pe t i t i on,  te nd t o ge ne r a t e  l ong t e r m , int e ns e ,  but  he a l t hy c om pe t i t i on. S t i l l , it  ma y
be  of  i nt e r e s t  f or  E r i c s s on t o l ook a t  the  v al ue  ne t  i n or de r  t o t r y t o unde r s t a nd t he 
e nvi r onm e nt  t he y ar e  c om pe t i ng w i t hi n, the i r  pot e nt i a l  f ut ur e  a l l i e s  a nd com pe t i t or s . 

I n a coupl e  of  s t a ge s  in the  Bl ue t oot h de ve l opm e nt ,  w e  obs e r ve d a  ne e d t o e xpa nd t he 
c om pe t e nc e  ba s e . O r i gi na l l y, Er i c s s on r e a l i s e d t he  ne e d to f i nd pa r t ne r s  w i t h
c om pl e m e nt i ng c om pe t e nc i e s .  T he n E r i c s s on a nd I nt e l  t oge t he r  r e a l i s e d tha t  the y
s houl d bui l d an a l l i a nc e  on c om pe t e nc i e s  bot h f r om  the  m obi l e  phone s  i ndus t r y a nd the 
c om put e r  i ndus t r y. F i na l l y,  t he  pr om ot e r  gr oup of  t he  Bl ue t oot h S I G  w a s  e xpa nde d t o
ni ne  com pa ni e s .  A t  t hi s  t i m e ,  a  ne e d w a s  obs e r ve d t o expa nd t he  pr om ot e r  gr oup. 
Cons e que nt l y,  a  de c i s i on w a s  f i na l l y ma de  t o i nc l ude  M i c r os of t ,  L uc e nt , M ot or ol a  a nd
3Com  as  the s e  c om pa ni e s  pr ovi de d a  s ui t a bl e  ext e ns i on of  t he  ext a nt  com pe t e nc e  ba s e . 

M anagi ng ne t wor k s 

F r om  the  Bl ue t oot h c a s e ,  w e  obs e r ve  t ha t  Er i c s s on i s  us i ng a  num be r  of  f a c t or s  t o
e ns ur e  t ha t  t he y ma i nt a i n a  s t r ong m a r ke t  pos i t i on in r e l a t i on to t he  com pa ni e s  in t he 
S I G : 

� M a na ge m e nt  of  I P Rs 
� A  hi gh pa c e  i n de ve l opm e nt  of  t he  te c hnol ogy
� M i s s i oni ng of  Bl ue t oot h i n r e l a t i on t o Er i c s s on
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E r i c s s on ha s  pi one e r e d a  num be r  of  t e c hnol ogi e s  i n the  m obi l e  t e l e c om  indus t r y f or 
w hi c h t he y ha ve  f a i l e d t o ga i n f ul l  r e c ogni t i on,  f or  exa m pl e  WA P .  I n t he  WA P  pr oj e c t 
E r i c s s on de ve l ope d t he  ba s i c  te c hnol ogy, ent e r e d int o a n a l l i a nc e , i n w hi c h N oki a 
pr ove d ve r y s uc c e s s f ul  i n m a r ke t i ng t he  t e c hnol ogy and ha s  r i ght f ul l y be e n as s oc i a t e d
w i t h the  de ve l opm e nt  of  W A P . I n or de r  t o avoi d t he  s a m e  s c e na r i o w i t h Bl ue t oot h, 
E r i c s s on ha s  inve s t e d ext e ns i ve l y in te c hnol ogy m i s s i oni ng i n t he  f or m  of  s e m i na r s ,
c onf e r e nc e s  a nd t he  me di a . A t  t he  s a m e  ti m e ,  i t  i s  appa r e nt  t ha t  I nt e l  ha s  inve s t e d
e xt e ns i ve  r e s our c e s  in t he  te c hnol ogy a s  w e l l .  Re m a r ka bl y,  Bl ue t oot h i s  r e gul a r l y an
i s s ue  on t he  age nda  of  t he  I nt e l  t op ma na ge m e nt ,  w he r e a s  t op ma na ge m e nt  i n Er i c s s on
s e e m s  t o s how  ve r y l i t t l e  i nt e r e s t  i n t he  t e c hnol ogy. 

S i nc e  E r i c s s on is  t he  ini t i a t or  of  t he  Bl ue t oot h te c hnol ogy,  Er i c s s on  unque s t i ona bl y
m a i nt a i n a n i m por t a nt  pos i t i on i n the  Bl ue t oot h de ve l opm e nt .  H ow e ve r , thi s  doe s  not 
e ns ur e  a  pr of i t a bl e  ma r ke t  pos i t i on.  Er i c s s on ha s  a l s o a c t e d as  a  pr i m a r y s pons or  of  the 
t e c hnol ogy. E r i c s s on ha s  ma de  s i gni f i c a nt  i nve s t m e nt s  i n t he  de ve l opm e nt  and
m a r ke t i ng of  the  te c hnol ogy. A ppa r e nt  f r om  t he  t he or y, i s  tha t  be i ng a  s pons or  w i t hi n a 
ne t w or k ca n gi ve  a f i r m  c e r t a i n adva nt a ge s .  Wi t hi n the  S I G  t he  pr om ot e r s  ar e  al l 
s pons or s  of  t he  t e c hnol oby.  H ow e ve r ,  it  i s  a ppa r e nt  t ha t  pr i m a r i l y E r i c s s on, but  a l s o
I nt e l  pl a ys  a  c e nt r a l  r ol e  as  s pons or s  of  t he  te c hnol ogy.  T hi s  doe s  pr ovi de  Er i c s s on
w i t h s om e  adva nt a ge s  ove r  t he  ot he r  c om pa ni e s  in the  ne t w or k.  I t  ma y f os t e r  l e a r ni ng
e xpe r i e nc e , but  a l s o goodw i l l  e f f e c t s  a s  the  ne t w or k expa nds .  I n or de r  f or  Er i c s s on t o
ke e p a l e a di ng ma r ke t  r ol e  in r e l a t i on to t he  com pa ni e s  in t he  S I G ,  it  w i l l  be  c r i t i c a l  t o
unde r s t a nd a nd le ve r a ge  l e ar ni ng c ur v e  ef f e c t s  ge ne r a t e d f r om  t hi s  “ he a d s t a r t ”  t ha t 
t he y enj oy. T oda y, E r i c s s on i s  a l r e a dy w or ki ng w i t h t he  ne xt  ge ne r a t i on of  Bl ue t oot h as 
a  s t e p i n ma i nt a i ni ng the i r  l e a di ng r ol e ,  by ke e pi ng a hi gh pa c e  of  de ve l opm e nt . 

I n or de r  t o c l a r i f y the  pa r t i c i pa nt ’ s  r ol e  i n the  a l l i a nc e , i t  ma y be  adva nt a ge ous  f or 
E r i c s s on t o us e  t he  mode l  of  v al ue  ne t s , i. e .  t o m a p the  pa r t i c i pa nt s  i n t he  ne t w or k, in
or de r  t o unde r s t a nd the i r  f ut ur e  pot e nt i a l  a l l i e s  a nd c om pe t i t or s . I t  is  im por t a nt  t o not e 
t ha t  the  Bl ue t oot h S I G  i s  a  pur e  t e c hnol ogy  we b,  tha t  or ga ni s e s  a r ound de ve l opm e nt  of 
t he  Bl ue t oot h t e c hnol ogy.  The  pa r t i c i pa t i ng c om pa ni e s  ha ve  li t t l e  int e r e s t  i n
c oope r a t i ng f or  m a r ke t  s ha r e s . O n the  ot he r  ha nd,  i t  coul d be  a r gue d t ha t  E r i c s s on ha s 
bui l t  a  v al ue  we b i n the  a l l i a nc e  w i t h A RM ,  i n or de r  t o m a xi m i s e  t he i r  va l ue  w i t hi n t he 
ne t w or k.  T he  l i c e ns i ng a gr e e m e nt  w i t h A RM  pr ovi de s  E r i c s s on w i t h a s t r a t e gi c 
pos i t i on f or  the  ma r ke t  i nt r oduc t i on of  Bl ue t oot h.

I n s um m ar y 

T hr oughout  t hi s  c ha pt e r ,  w e  ha ve  be e n l ooki ng at  the  f a c t or s  tha t  c oul d be  cr i t i c a l  i n the 

c r e a t i on of  a l l i a nc e s .  H e r e by, w e  s um m on up the  f i ndi ngs  i n t hi s  cha pt e r : 

•  T he  de c i s i on to c r e a t e  t he  S I G  w a s  l a r ge l y bui l t  on r e s our c e  ne e ds  a nd
oppor t uni t i e s , as  w e l l  a s  opt i m i s i ng t he  ove r a l l  va l ue  of  the  t e c hnol ogy f or  the i r  ow n
l ong- t e r m  be ne f i t . T he  c oope r a t i on m a ke s  it  pos s i bl e  to adva nc e  t he  te c hnol ogy
f a s t e r  a nd s ha r e  the  r i s ks  invol ve d. 

•  T o cr e a t e  a s uc c e s s f ul  s t r a t e gi c  a l l i a nc e , i nf or m a l  ne t w or ks ,  t he  f i r m s  m a r ke t 
s t r e ngt h, te c hnol ogy c om pe t e nc i e s ,  m a na ge m e nt  of  I P Rs  a nd pr i or  c or por a t e 
ne t w or ks  ha ve  pl a ye d a  c r i t i c a l  r ol e .  T he y ha ve  opt i m i s e d the  ne t w or k s i z e  by
di vi di ng t he  r ol e s  w i t hi n t he  a l l i a nc e  be t w e e n pr om ot e r s  a nd adopt e r s . 
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•  By coope r a t i ng w i t h com pe t i t or s ,  E r i c s s on c a n cr e a t e  a w i n- w i n s i t ua t i on,  a s 
c om pa ni e s  ca n ga i n m ut ua l  be ne f i t s  f r om  t he  coope r a t i on in s e t t i ng a  s t a nda r d.

•  S i nc e  E r i c s s on is  t he  ini t i a t or  and t he  pr i m a r y s pons or  of  t he  te c hnol ogy, Er i c s s on
a l s o w or ks  t o m a i nt a i n a  le a di ng m a r ke t  r ol e  i n r e l a t i on t o t he  c om pa ni e s  i n the 
a l l i a nc e .

5.4 I n t e gr at i on 

E m e r gi ng f r om  t he  c om pa r a t i ve  a na l ys i s  of  t he or y and
c a s e  s t udy, w e  cont i nue  t o ana l ys e  t he  conne c t i ng poi nt s 
be t w e e n ma na gi ng cha os , s t a nda r ds  and a l l i a nc e s .  We 
w i l l  s t udy e a c h of  t he  pe t a l s  t ha t  w e  i nt r oduc e d in our 
m ode l  of  a na l ys i s .

T he  pe t a l s  e a c h r e pr e s e nt  t he  ove r l a ppi ng a r e a s  be t w e e n
t w o a r e a s  f r om  the  the or y, i. e .  ma na gi ng cha os  i n r e l a t i on
t o s t a nda r ds ,  s t a nda r ds  i n r e l a t i on t o al l i a nc e s  and
a l l i a nc e s  in r e l a t i on to ma na gi ng cha os .

5.4.1 M AN AG I N G  CH AO S  IN  REL AT I O N  TO  S T AN D ARD S 

T he  e nvi r onm e nt  w i t hi n t he  Bl ue t oot h pr oj e c t  i s  i n cons i s t e nt  t ur bul e nc e .  T he 
e s t a bl i s hm e nt  of  a s t a nda r d w oul d cr e a t e  a pe r i od of  r e l a t i ve  s t a bi l i t y,  w hi c h i n the  e nd
w oul d i nc r e a s e  the  i ndus t r y va l ue  of  the  te c hnol ogy. A  s t a nda r d w oul d es t a bl i s h
c om m on r ul e s  tha t  w oul d gi ve  an indi c a t i on of  the  f ut ur e  of  t he  t e c hnol ogy.  Rul e s 
pr ovi de  com pa ni e s  w i t h a n a bi l i t y to pr e di c t  a nd to s om e  e xt e nt  pl a n f or  the  f ut ur e .  Thi s 
r e l a t e s  to t he  the or y of  punc t ua t e d e qui l i br i um  t ha t  w oul d de s c r i be  the  de ve l opm e nt 
pr oc e s s  as  a  di s s i pat i v e  s t r uc t ur e ,  w i t h pe r i ods  of  gr e a t  t ur bul e nc e  f ol l ow e d by pe r i ods 
of  s t a bi l i t y.  T he  pr oc e s s  of  te c hnol ogy s e l e c t i on f ol l ow s  a s e t  of  unpr e di c t a bl e  pa t hs  and
i s  cons e que nt l y, cha r a c t e r i s e d by pat h de pe nde nc y . 

W e  conc l ude d tha t  i n t ur bul e nt ,  hi gh te c h i ndus t r i e s ,  t he  pr oc e s s  of  f or m a l  s t a nda r d
s e t t i ng is  t oo s l ow .  O n t he  ot he r  ha nd,  t he  pr oc e s s  of  e s t a bl i s hi ng an i ndus t r y s t a nda r d
r e qui r e s  m a i nt a i ni ng a  hi gh pa c e  of  de ve l opm e nt .  Cons e que nt l y, a com pa ny mus t  s e t  a
r e gul a r  r hyt hm  of  de ve l opm e nt  i n or de r  to m a i nt a i n a mom e nt um  a nd s t a y a he a d in the 
s t andar ds  r ac e .  Thi s  r hyt hm  pr ovi de s  a s e ns e  of  c ont r ol  in an e nvi r onm e nt  of  c ha os . 
E r i c s s on hol ds  the  r ol e  of  a pr i m a r y s pons or ,  w hi c h i m pl i e s  t ha t  t he y pr ovi de  im por t a nt 
gui da nc e  or  vi s i ons  f or  t he  di r e c t i on of  the  de ve l opm e nt  pr oc e s s .   A  di s t i nc t  v i s i on or 
gui di ng phi l os ophy  he l ps  m a i nt a i n t he  de s i r e d m om e nt um  thr oughout  t he  pr oj e c t . 

A l t hough, the  t ur bul e nt  hi gh te c h indus t r y m a y r e qui r e  i ndus t r y dr i ve n s t a nda r di s a t i on, 
i t  doe s  not  a f f e c t  t he  de c i s i on of  a n ope n or  a pr opr i e t ar y  s t andar d.  F or  i ns t a nc e ,  i n a 
m os t  tur bul e nt  indus t r y,  a com pa ny l i ke  M i c r os of t  t ha t  ha s  a  cl os e  t o monopol i s t i c 
m a r ke t  s ha r e ,  ha s  be e n a bl e  t o e s t a bl i s h a s e t  of  pr opr i e t a r y s t a nda r ds .  I n t he  ca s e  of 
Bl ue t oot h,  no one  c om pa ny w a s  s t r ong enough to e nj oy s uc h a pos i t i on. F ur t he r m or e , 
t he r e  w a s  a di r e c t  t hr e a t  f r om  s t r a t e gi c a l l y e qui va l e nt  te c hnol ogi e s  t ha t  m a y ha ve  l e d to
a  t e c hnol ogi c a l  l oc k out  of  t he  Bl ue t oot h t e c hnol ogy.  T hus , i n or de r  t o e s t a bl i s h a
s t a nda r d s uc c e s s f ul l y,  t he  choi c e  of  an ope n a r c hi t e c t ur e  be c a m e  ine vi t a bl e .

I n the  a na l ys i s  of  c ha os  and s t a nda r ds ,  i t  ha s  be e n a r gue d t ha t  t i m i ng is  a  c r i t i c a l  f a c t or 
f or  s uc c e s s .  A  s l i ght  he a d s t a r t  f or  the  Bl ue t oot h te c hnol ogy ha s  gi ve n i t  a s i gni f i c a nt 
e dge  ove r  s i m i l a r  t e c hnol ogi e s .  The  t i m i ng a nd pa c e d de ve l opm e nt  pr oc e s s  ha s  s pur r e d
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a  v i r t uous  c y c l e  of  c ons e c ut i ve  pos i t i v e  f e e dbac k s  f or  the  Bl ue t oot h t e c hnol ogy,
r e s ul t i ng in cons e c ut i ve  ne gat i v e  f e e dbac k s  f or  pot e nt i a l l y com pe t i ng te c hnol ogi e s .
F ur t he r m or e ,  ma na ge m e nt  of  ti m i ng ca n e nha nc e  l e ar ni ng c ur v e  ef f e c t s  and pr ol ong the 
t e c hnol ogy  l i f e  c y c l e . 

A not he r  ma nne r  in w hi c h t he  pr oj e c t  ha s  ut i l i s e d le a r ni ng cur ve  e f f e c t s ,  is  t hr ough
a c c um ul a t e d l e a r ni ng i n a  va r i e t y of  pr oj e c t s ,  l i ke  U M T S , WA P  a nd S ym bi a n. I n
m a na gi ng pr oj e c t s  l i ke  Bl ue t oot h s om e  f or m  of  pat c hi ng s t r a t e gy i s  e m pl oye d, s i nc e 
c om pe t e nc i e s  ar e  adde d, s ubt r a c t e d, e xpa nde d e t c .  a s  the  pr oj e c t  evol ve s  thr ough
di f f e r e nt  pha s e s . 

5.4.2 S T AN D ARD S  I N  REL AT I O N  T O  AL L I AN CES 

A c c e l e r a t i ng the  vi r t uous  c yc l e  de pe nds  on i nt e r - or ga ni s a t i ona l  l i nka ge s ,  i .e . a l l i a nc e 
s t r a t e gi e s . T he  pr i m a r y m ot i ve  f or  c r e a t i ng the  S I G  a l l i a nc e  w a s  to bui l d s t r e ngt h
a r ound t he  Bl ue t oot h t e c hnol ogy in or de r  to s e t  a  s t a nda r d. T he  c r e a t i on of  t he  S I G  ha s 
gr e a t l y enha nc e d the  ne t wor k  ex t e r nal i t y  ef f e c t s  f or  the  t e c hnol ogy.  E a c h m e m be r 
c ont r i but e s  t o the  de ve l opm e nt  by s uppl yi ng c om pl e m e nt ar y  pr oduc t s , w hi c h i nc r e a s e s 
t he  v al ue  f or  the  us e r . Cons e que nt l y, the  s ol i d cons t r uc t i on of  a nd a bi l i t y t o ma na ge  the 
ne t w or k is  c r i t i c a l  f or  e s t a bl i s hi ng a s uc c e s s f ul  s t a nda r d.

I n or de r  t o c r e a t e  a  s t a bl e  a l l i a nc e  f or  the  pr ogr e s s  of  t he  te c hnol ogy a nd t he 
a c c om pl i s hm e nt  of  a  gl oba l  s t a nda r d,  it  i s  i m por t a nt  tha t  the  goa l  of  t he  a l l i a nc e  i s  c l e a r . 
I t  is  i m por t a nt  t o not e  t ha t  the  Bl ue t oot h S I G  i s  a  pur e  t e c hnol ogy  we b.  A  di s t i nc t 
unde r s t a ndi ng be t w e e n me m be r  com pa ni e s  tha t  the y ar e  w or ki ng in a  t e c hnol ogy w e b,
not  a  m a r ke t  w e b or  a cus t om e r  w e b, i s  im por t a nt .  T hi s  gi ve s  the  me m be r s  an
unde r s t a ndi ng t ha t  t he  ove r a l l  goa l  i s  the  pr ogr e s s  of  t he  t e c hnol ogy of  the  al l i a nc e  a nd
c om pe t i t i on f or  m a r ke t  s ha r e s  s houl d be  c om pl e t e l y le f t  as i de . H ow e ve r , i t  coul d be 
a r gue d t ha t  E r i c s s on ha s  bui l t  a  s uc c e s s f ul  v al ue  we b w i t hi n t he  S I G ;  i .e .  t he  al l i a nc e 
w i t h A RM  i n l i c e ns i ng Bl ue t oot h chi p s e t s  pr ovi de s  Er i c s s on w i t h a s t r a t e gi c  pos i t i on
f or  t he  ma r ke t  int r oduc t i on of  Bl ue t oot h. 

A s  a s t a nda r d e m e r ge s ,  i t  i s  im por t a nt  tha t  Er i c s s on ma i nt a i ns  a le a d in the  de ve l opm e nt 
of  Bl ue t oot h pr oduc t s ,  i n or de r  to a c qui r e  a  f a i r  m a r ke t  s ha r e  and m a ke  a  pr of i t  of f  the 
t e c hnol ogy de ve l opm e nt . Cons e que nt l y,  t he  i nve s t m e nt s  E r i c s s on ha s  m a de  i n
m i s s i onar y  wor k ,  a s s oc i a t i ng t he  c om pa ny w i t h t he  t e c hnol ogy,  a r e  of  c r i t i c a l 
i m por t a nc e . A s  a s t e p in ma na gi ng the i r  pos i t i on in t he  ne t w or k, mi s s i ona r y w or k m a y
s e r ve  a s  a  s uppor t i ng f a c t or ,  s i gna l l i ng the  c om pa ny’ s  na m e  t o the  m a r ke t , but  c oul d
a l s o por t r a y the  te c hnol ogy a s  m or e  gr e a t l y ac c e pt e d tha n it  ac t ua l l y is ,  w hi c h ma y s pur 
t he  vi r t uous  cyc l e ,  at t r a c t i ng bot h pr oduc e r s  of  com pl e m e nt a r y goods  a nd end- us e r 
de m a nd ( i ns t a l l e d ba s e ) . 

T he  us e  of  a  s pons or ,  pr i m a r i l y E r i c s s on but  al s o t he  ot he r  S I G  pr om ot e r  com pa ni e s , 
ha ve  gui de d a nd s uppor t e d t he  a l l i a nc e  thr oughout  t he  s t a nda r di s a t i on pr oc e s s . T hi s 
e ns ur e s  tha t  the  goa l  is  cl e a r ;  tha t  the y pr ogr e s s  w i t h a ce r t a i n pa c e  a nd tha t  the r e  i s 
s om e one  w i t h an ove r vi e w ,  a nd unde r s t a ndi ng of  t he  pr oc e s s  a s  a  w hol e .  I n t e r m s  of 
m a na gi ng pos i t i ons ,  a com pa ny c oul d be ne f i t  f r om  ma ki ng the  i nve s t m e nt s  a s  a
s pons or ,  s i nc e  it  pr ovi de s  a he a d s t a r t  on c om pe t i t i on.  A not he r  c r i t i c a l  as pe c t  is  t he 
ow ne r s hi p of  I P Rs . D ue  t o c a r e f ul  cons i de r a t i ons  in m a na ge m e nt  of  I P Rs , Bl ue t oot h is 
gua r a nt e e d not  to be c om e  the  s a m e  f r a gm e nt e d s t a nda r d a s  J a va .

A s  conc l ude d be f or e ,  t he  int e r ope r a bi l i t y of  Bl ue t oot h pr oduc t s  i s  t he  ne xt  c r i t i c a l  s t e p
i n the  s t a nda r di s a t i on pr oc e s s ,  pa r t i c ul a r l y a s  t he  S I G  ha s  gr ow n w i t h s uc h m a gni t ude .
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Cons e que nt l y,  t he  Q ua l i f i c a t i on P r ogr a m  i s  a  s t e p i n ens ur i ng t he  i nt e r ope r a bi l i t y w i t hi n
t he  a l l i a nc e . 

5.4.3 AL L I AN CES  IN  REL AT I O N  TO  M AN AG I N G  CH AO S 

Be f or e  t he  c r e a t i on of  t he  S I G ,  the  e nvi r onm e nt  of  M C- L i nk w a s  tur bul e nt  and to a
l a r ge  e xt e nt  cha r a c t e r i s e d by unc e r t a i nt y. H i gh- t e c h pr oj e c t s  a s  s uc h,  t e nd t o i nvol ve  a
gr e a t  a m ount  of  r i s k, s i nc e  t he y r e qui r e  s i gni f i c a nt  inve s t m e nt s  in R& D ,  unc e r t a i n
f ut ur e  ga i ns  and s t r ong c om pe t i t or s  t ha t  ar e  c a pa bl e  of  de ve l opi ng s t r a t e gi c a l l y
e qui va l e nt  t e c hnol ogi e s .  The  S I G  di s pl a ys  how  a num be r  of  com pl e m e nt a r y,  s t r ong
c om pa ni e s  ca n c oope r a t e  i n or de r  t o s ha r e  t he  cos t s  of  de ve l opm e nt  a nd f oc us  on
c or por a t e  s pe c i f i c  c or e  c om pe t e nc i e s .  T hi s  m a ke s  it  pos s i bl e  to a dva nc e  t he  t e c hnol ogy
f a s t e r  a nd s ha r e  the  r i s ks  invol ve d.  S ubs e que nt l y, al l i a nc e s  w oul d be  abl e  to i nc r e a s e 
t he  t ot al  v al ue  adde d to t he  indus t r y. 

T he  t he or y di s c us s e s  t he  r ol e  of  a l l i a nc e s  i n te r m s  of  s t r a t e gi c  r e s our c e  ne e ds  and
oppor t uni t i e s , but  doe s  not  de a l  w i t h t he  i m por t a nc e  in expa ndi ng of  t he  com pe t e nc e 
ba s e .  H ow e ve r , thi s  not i on is  s uppor t e d by t he  t he or y on pat c hi ng.  T hi s  i nc l ude s  t he 
a ddi ng of  ne c e s s a r y com pe t e nc i e s  t o a n al l i a nc e  a s  te c hnol ogy de ve l opm e nt  m ove s 
t hr ough t r ans i t i onal  pha s e s . 

I n or de r  t o c r e a t e  s t a bi l i t y in the  s t a nda r di s a t i on pr oc e s s ,  it  i s  i m por t a nt  tha t  the 
v i s i on/ goal  is  c l e a r ,  but  not  s t r i nge nt .  A  di s t i nc t  unde r s t a ndi ng be t w e e n me m be r 
c om pa ni e s  is  tha t  t he y a r e  w or ki ng i n a  t e c hnol ogy  we b.  T hi s  gi ve s  t he m  a  gui di ng
phi l os ophy  t ha t  the  pr ogr e s s  of  t he  te c hnol ogy a nd t he  es t a bl i s hm e nt  of  a s t a nda r d i s 
e ve r yone ’ s  pr i m a r y goa l  w i t hi n t he  a l l i a nc e  and c om pe t i t i on f or  m a r ke t  s ha r e s  s houl d
be  com pl e t e l y l e f t  a s i de .  W i t hi n t he  Er i c s s on Bl ue t oot h or ga ni s a t i on, the  vi s i on of  “ c ut 
t he  c a bl e ”  ha s  pr ovi de d a  good ba l a nc e  be t w e e n f r e e dom  of  cr e a t i vi t y a nd gui da nc e 
t ow a r ds  a com m on goa l . 

I n r e l a t i on t o the  t he or y on m anagi ng r hy t hm s  a nd t e c hnol ogy  l i f e  c y c l e s ,  E r i c s s on t r i e s 
t o ke e p a hi gh pa c e  of  de ve l opm e nt , w hi c h w oul d be  a cr i t i c a l  f a c t or  i n or de r  t o
m a i nt a i n t he i r  s t r ong pos i t i on w i t hi n t he  a l l i a nc e .  I n t he  c a s e  of  Bl ue t oot h,  t he  pa c e  of 
de ve l opm e nt  ha s  be e n a  c r i t i c a l  is s ue . I t  i s  i m por t a nt  t ha t  t he  t e c hnol ogy r e a c he s  t he 
m a r ke t  be f or e  a ny e qui va l e nt  com pe t i t i on.  T he  S I G  ha s  c ont r i but e d w i t h t he 
c om pe t e nc i e s  and r e s our c e s  ne c e s s a r y to ke e p a  hi gh pa c e  of  de ve l opm e nt .  I n
c om bi na t i on w i t h a r e l a t i ve l y e f f e c t i ve  m a na ge m e nt  of  t he  al l i a nc e  t he  pr oc e s s  t ow a r ds 
s t a nda r di s a t i on ha s  pr ogr e s s e d s w i f t l y.  F ur t he r m or e , Er i c s s on a ppe a r s  to pl a n a  coupl e 
of  s t e ps  a he a d of  t he  pr e s e nt  de ve l opm e nt , w hi c h s houl d pr ovi de  t he m  w i t h a 
s t r a t e gi c a l l y be ne f i c i a l  pos i t i on f or  t he  f ut ur e  of  bot h t he  te c hnol ogy a nd t he  com pa ny’ s 
r ol e  w i t hi n t he  S I G . 

5.4.4 I N T EG RAT I N G  W I S D O M 

D e r i vi ng f r om  t he  i nt e gr a t i on a bove ,  w e  ha ve  s how n the  i nt e r c onne c t i ng poi nt s 
be t w e e n the  t hr e e  a r e a s  of  int e r e s t  t o thi s  the s i s .  W e  ha ve  obs e r ve d t ha t  t he r e  ar e 
i nt e r t w i ne d r e l a t i ons hi ps  be t w e e n ma na gi ng c ha os ,  s t a nda r ds  a nd a l l i a nc e s  t ha t  s ha r e 
one  c om m on f a c t or , t ha t  of  opt i m i s i ng t he  va l ue  of  the  t e c hnol ogy. T he s e 
i nt e r de pe nde nt  r e l a t i ons hi ps  s pur  cyc l e s  tha t  ne e d to r e a c h c r i t i c a l  m a s s  i n or de r  t o
pr ogr e s s  t he  te c hnol ogy s e l e c t i on pr oc e s s . I n our  f i na l  cha pt e r , w e  dr a w  conc l us i ons  on
pa t t e r ns  i ndi c a t i ng how  a  f r a m e w or k f or  m a na gi ng the  dyna m i c s  of  te c hnol ogy
s e l e c t i on in hi gh- t e c h i ndus t r i e s  coul d be  bui l t . 
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Chapt e r  6 

C O N C LU S I O N S 

I n thi s  chapt e r , we  pr e s e nt  t he  conc l us i ons  fr om  our  anal y s i s .  W e  i l l us t r at e  our 
c onc l us i ons  i n a m ode l , s um m ar i s e  and gi v e  s ugge s t i ons  f or  f ur t he r  r e s e ar c h.

T he  i nt e gr a t i ng a r e a  i n t he  m i ddl e  of  our  m ode l  of  ana l ys i s  r e pr e s e nt s  a n unc ha r t e d
a r e a ,  w hi c h w e  expl or e  i n t hi s  c ha pt e r .  T hi s  a r e a  c ons i s t s  of  t he  t hr e e  i nt e r c onne c t e d
a r e a s  of  i nt e r e s t . W e  bui l d upon our  ana l ys i s  and s e a r c h f or  ma t c hi ng pa t t e r ns .  I n t hi s 
c ha pt e r ,  w e  w i l l  s how  how  t he y c oul d be  i nt e r t w i ne d f or  ma na gi ng the  dyna m i c s  of 
t e c hnol ogy s e l e c t i on i n hi gh- t e c h indus t r i e s .

F i gur e  6.1 Conc l us i ons  – I nt e gr at i on of  anal y s i s 

W e  br i ng f or w a r d pa t t e r ns  f r om  our  a na l ys i s  and c onc e pt ua l i s e  t he s e  int o an i nt e gr a t i ng
w hol e , w hi c h il l us t r a t e s  the  co- e vol vi ng int e r de pe nde nc e  of  t he  t hr e e  ar e a s  of  i nt e r e s t .
I n or de r  t o gi ve  a pi c t ur e  of  t hi s  i nt e r de pe nde nc e ,  w e  di s c us s  a num be r  of  s e que nt i a l 
s t e ps  i n t he  te c hnol ogy s e l e c t i on pr oc e s s , obs e r ve d i n t he  a na l ys i s  of  Bl ue t oot h.

6.1 O p t i m i s i n g Te c h n ol ogy V al u e 

W e  ha ve  conc l ude d f r om  our  ca s e  ana l ys i s  tha t  the  ul t i m a t e  obj e c t i ve  i n t he  pr oc e s s  of 
t e c hnol ogy s e l e c t i on i s  t o ma xi m i s e  your  com pa ny’ s  ove r a l l  va l ue  of  the  t e c hnol ogy.



Blu et oo t h – M an ag in g  t he  D y na m i c s  of  T e ch no l og y S el ec ti o n S ou r c es 

Y our  r e war d =T ot al  v al ue  adde d t o indus t r y  * y our  s har e  of  i ndus t r y 
v al ue 

Cons e que nt l y,  t he  obj e c t  s houl d be  t o m a xi m i s e  t he  s pr e a d of  the  te c hnol ogy a nd
ge ne r a t e  a s  l a r ge  a  s ha r e  a s  pos s i bl e  of  the  va l ue  cr e a t e d. I n or de r  t o opt i m i s e  t he  va l ue , 
i t  is  c r i t i c a l  to ha ve  a  cl e a r  gui di ng phi l os ophy t ha t  i s  not  t oo na r r ow l y f oc us e d. W e  f i nd
t ha t  know i ng the  f oc a l  poi nt  of  your  bus i ne s s  is  cr uc i a l , in or de r  t o unde r s t a nd how  to
opt i m i s e  va l ue  cr e a t i on i n your  com pa ny. I t  is  i m por t a nt  t o not e  tha t  the  t ot a l  va l ue 
c ont r i but i ng to t he  f oc a l  poi nt  of  your  bus i ne s s  com pr i s e s  bot h a  di r e c t  va l ue  c r e a t i on
f r om  the  t e c hnol ogy and a n indi r e c t  va l ue  c r e a t i on f r om  the  va l ue  a dde d t o r e l a t e d
bus i ne s s  a r e a s  ( e .g.  E r i s s on’ s  m obi l e  phone s ) .  O n t he  ot he r  ha nd,  i t  i s  i m por t a nt  to ha ve 
a n aw a r e ne s s  of  t he  cont e xt  a r ound t he  te c hnol ogy, in or de r  t o unde r s t a nd how  t he  f oc a l 
poi nt  m a y s hi f t  ove r  t i m e .

W e  f i nd tha t  the  pr oc e s s  of  opt i m i s i ng va l ue  goe s  t hr ough a num be r  of  s e que nt i a l  s t e ps , 
w hi c h i ndi vi dua l l y c ont r i but e  t o va l ue  cr e a t i on.  H ow e ve r , the  c or r e c t  int e gr a t i on and
t i m i ng of  the s e  s t e ps  coul d f ur t he r  l e ve r a ge  va l ue  cr e a t i on a nd s pur  a  vi r t uous  cyc l e .

6.1.1 CH O O S I N G  D I FFU S I O N  O F T ECH N O L O G Y 

I n the  Bl ue t oot h ca s e ,  i t  w a s  c r i t i c a l  to f ol l ow  an ope n s t a nda r d s t r a t e gy due  t o a
num be r  of  f a c t or s : 

� I ndus t r y w i de  a c c e pt a nc e  of  t he  te c hnol ogy w oul d le ve r a ge  the  va l ue  of 
E r i c s s on’ s  m obi l e  phone s   ( t he  f oc a l  poi nt  i n Er i c s s on M obi l e  Com m uni c a t i ons ’ 
bus i ne s s ) . 

� L a r ge  a va i l a bi l i t y of  com pl e m e nt a r y goods  w oul d l e ve r a ge  t he  va l ue  of  the 
Bl ue t oot h ena bl e d m obi l e  phone s . 

� A n ope n s t a nda r d w oul d l i m i t  the  r i s k of  be i ng l oc ke d- out  by a com pe t i ng
t e c hnol ogy.

By f r e e l y di f f us i ng the  t e c hnol ogy, w e  f i nd tha t  Er i c s s on w a s  a bl e  t o avoi d a 
f r a gm e nt e d s t a nda r d,  w hi c h w oul d be  c os t l y f or  a l l  indus t r y pa r t i c i pa nt s .  T hi s  w a s  a 
c r i t i c a l  s t e p i n or de r  t o m a xi m i s e  t he  t ot al  v al ue  of  the  i ndus t r y . I n or de r  to s uc c e s s f ul l y
a c c om pl i s h a n ope n s t a nda r d, the  c om pa ny ne e ds  t o f i nd a  s ui t a bl e  w a y of  di f f us i ng i t s 
t e c hnol ogy t o t he  i ndus t r y. 

6.1.2 M AN AG I N G  RI S KS  &  RES O U RCES  T HRO U G H AL L I AN CE S T RAT EG Y 

By ope nl y di f f us i ng a te c hnol ogy t o ot he r  i ndus t r y pa r t i c i pa nt s , r a t he r  t ha n pr ot e c t i ng i t , 
i m pl i e s  tha t  the  com pa ny expos e s  i t s e l f  t o gr e a t  unc e r t a i nt y and r i s k.  I t  i s  s e ns i t i ve  to
gi ve  aw a y a t e c hnol ogy, w i t hout  any gua r a nt e e  of  f ut ur e  ga i ns . Cons e que nt l y, it 
be c om e s  cr uc i a l  t o m a na ge  t he  r i s k a nd ens ur e  r e s our c e s  ne c e s s a r y f or  the  de ve l opm e nt 
of  the  t e c hnol ogy. I n our  a na l ys i s , w e  ha ve  conc l ude d t ha t  s om e  c r i t i c a l  r e s our c e s  a r e : 

� M a r ke t  s t r e ngt h
� T e c hnol ogy c om pe t e nc i e s 
� F i r m  s pe c i f i c  a s s e t s 
� W e l l - c onne c t e d ma na ge m e nt  t e a m s 
� I nt e l l e c t ua l  P r ope r t y Ri ght s 

A n ef f e c t i ve  w a y of  mi ni m i s i ng r i s k i s  to di f f us e  t he  s t a ke s  in a  pr oj e c t  w i t hi n a n
a l l i a nc e  of  c om pa ni e s .  F ur t he r  r e a s ons  f or  bui l di ng a n a l l i a nc e  a r e : 
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� T o ac c um ul a t e  c r i t i c a l  r e s our c e s 
� T ha t  com pa ni e s  ca n f oc us  on i ndi vi dua l  cor e  com pe t e nc i e s 
� T oge t he r  c om pa ni e s  c a n de m ons t r a t e  a  mor e  c r e di bl e  ma r ke t  f or c e 

6.1.3 CH O I CE O F AL L I AN CE P ART N ERS 

T he  c hoi c e  of  pa r t ne r s  i n a n al l i a nc e  i s  cr i t i c a l  f or  t he  f ut ur e  gr ow t h of  the  t e c hnol ogy.
A n al l i a nc e  of  bi g,  cr e di bl e  com pa ni e s  ha s  t he  c a pa bi l i t y of  ef f e c t i ve l y di s s e m i na t i ng
t he  t e c hnol ogy w i t hi n the  i ndus t r y. T he  c r i t i c a l  f a c t or s  i n t he  c hoi c e  of  pa r t ne r s  a r e : 

� Com pl e m e nt i ng r e s our c e s  &  c a pa bi l i t i e s 
� S t r a t e gi c a l l y i m por t a nt  pr oduc t  ar e a s 
� S i gni f i c a nt  r e s e a r c h &  m a r ke t  s t r e ngt h
� E s t a bl i s he d i ndus t r y- w i de  ne t w or ks 

F r om  the  a na l ys i s , w e  f i nd tha t  Er i c s s on ha s  ba l a nc e d t he  choi c e  of  pa r t ne r s  r e l a t i ve l y
w e l l ,  i nc or por a t i ng al l  t he  c r i t i c a l  com pone nt s  a bove .

6.1.4 M AN AG I N G  AL L I AN CE S T REN G T H  AN D  EFFECT I VEN ES S 

T he  di l e m m a  of  ma na gi ng a n al l i a nc e  i s  to m a ke  a n a l l i a nc e  t ha t  i s : 

� P ow e r f ul  e nough t o s e t  a  s t a nda r d
� Ca pa bl e  of  m a ki ng de c i s i ons 

I n or de r  t o de m ons t r a t e  a  s t r ong e nough m a r ke t  f or c e  to convi nc e  the  i ndus t r y t ha t  t he 
t e c hnol ogy i s  l i ke l y t o be c om e  a  s t a nda r d, t he  a l l i a nc e  mus t  com pr i s e  pow e r f ul ,  w e l l - 
s e l e c t e d i ndus t r y i nc um be nt s .  T hi s  r e l a t e s  di r e c t l y ba c k t o t he  c hoi c e  of  a l l i a nc e 
pa r t ne r s  ( 6. 1.3) .  Cons e que nt l y,  thi s  cr e a t e s  a  f e e dba c k loop tha t  ne e ds  t o r e a c h c r i t i c a l 
m a s s  in or de r  t o tr i gge r  a s e l f - r e i nf or c i ng pr oc e s s .

A l t hough, an al l i a nc e  of  a f e w  s t r ong c om pa ni e s  w oul d f ul f i l  bot h of  t he  r e qui r e m e nt s 
pr e s e nt e d above , thi s  w oul d vi ol a t e  a nt i t r us t  le gi s l a t i on.  Cons e que nt l y,  the  di l e m m a 
w i l l  be  to s e e k t he  ba l a nc e  be t w e e n pow e r  a nd de c i s i on m a ki ng c a pa bi l i t y. 

I n the  Bl ue t oot h ca s e ,  w e  ha ve  f ound a r e l a t i ve l y s uc c e s s f ul  di vi s i on of  pow e r ,  w hi c h
s ol ve s  t hi s  di l e m m a .  W i t hi n t he  S I G ,  pr om ot e r s  ha ve  t he  pow e r  of  de c i s i on a nd dr i ve 
t he  t e c hnol ogy de ve l opm e nt .  A dopt e r s  cont r i but e  by bui l di ng a  ne t w or k of 
c om pl e m e nt a r y goods  and t he i r  pa r t i c i pa t i on cont r i but e s  to t he  int e r ope r a bi l i t y of 
pr oduc t s . Thi s  di vi s i on of  pow e r  e na bl e s  the m  to pr ogr e s s  the  t e c hnol ogy at  a  r a pi d
pa c e ,  a s  oppos e d to the  de m oc r a t i c  s t a nda r di s a t i on pr oc e s s e s  in t he  ca s e  of  H D T V  a nd
U M T S . 

6.1.5 I N VES T  I N  T ECH N O L O G Y  P RO M O T I O N 

O nc e  an al l i a nc e  is  es t a bl i s he d,  t he  ne xt  c r i t i c a l  s t e p is  t o pr om ot e  the  t e c hnol ogy to a 
pot e nt i a l  ma r ke t .  I n t he  pr oc e s s  of  m a r ke t i ng a ne w  t e c hnol ogy,  t he  f i r s t  s t a ge  invol ve s 
m a ki ng t he  i ndus t r y aw a r e  of  it s  e xi s t e nc e  a nd i t s  pot e nt i a l s , in or de r  t o bui l d a 
t e c hnol ogy s uppor t  f r om  a  s uppl y s i de  poi nt  of  vi e w . The  s e c ond s t a ge  is  to t r a ns f e r  thi s 
a w a r e ne s s  to end- us e r s , i n or de r  t o c r e a t e  a  de m a nd f or  the  t e c hnol ogy.

I ndi vi dua l  c om pa ni e s  c a n al s o s e c ur e  the i r  m a r ke t  pos i t i on i n t he  ne t w or k by ac t i ng a s  a
s pons or  f or  the  t e c hnol ogy,  by i nve s t i ng in pr om ot i on/ m i s s i oni ng of  the  te c hnol ogy. By
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c om m uni c a t i ng t he i r  na m e  in r e l a t i on to t he  te c hnol ogy,  a com pa ny c a n cr e a t e  a
pos i t i ve  r e put a t i on and br a nd r e c ogni t i on.

F r om  our  a na l ys i s , w e  ca n c onc l ude  t ha t  E r i c s s on ha s  be e n s uc c e s s f ul  i n m i s s i oni ng t he 
pot e nt i a l  of  the  te c hnol ogy, s i nc e  i t  i s  appa r e nt  t ha t  t he y ha ve  ga i ne d gr e a t  i ndus t r y
s uppor t .  T he  Bl ue t oot h na m e  a nd the  hi s t or y of  H a r a l d Bl å t a nd ( H a r a l d Bl ue t oot h)  ha s 
be e n he l pf ul  in or de r  t o tr i gge r  a n i nt e r e s t  f or  the  t e c hnol ogy.

6.1.6 AT T RACT I N G  CO M P L EM EN T O RS 

T he  pr i m a r y pur pos e  of  pr om ot i ng t he  te c hnol ogy i s  to a t t r a c t  a  gr e a t  num be r  of 
pr oduc e r s  of  com pl e m e nt a r y goods  a nd s ubs e que nt l y, a gr e a t  num be r  of  e nd- us e r s .  I t  i s 
c r i t i c a l  t o bui l d a  la r ge  ne t w or k of  com pa ni e s  t ha t  pr oduc e  va r i ous  Bl ue t oot h e na bl e d
pr oduc t s , i. e . the  a dopt e r s  i n t he  Bl ue t oot h S I G .  T hi s  w i l l  i nc r e a s e  t he  ove r a l l  va l ue  of 
t he  t e c hnol ogy and c r e a t e  ne t w or k ext e r na l i t y ef f e c t s .

T he  f ounda t i on f or  a t t r a c t i ng a  la r ge  ne t w or k of  com pl e m e nt or s  de pe nds  on a  s t r ong
a l l i a nc e . Cons e que nt l y, w e  conc l ude  t ha t  the  e a r l y s t a ge s  of  bui l di ng an al l i a nc e  al s o
be c om e  c r i t i c a l  f or  at t r a c t i ng c om pl e m e nt or s . By choos i ng the  “ r i ght ”  al l i a nc e  pa r t ne r s 
f r om  the  be gi nni ng,  a com pa ny c oul d c r e a t e  a not he r  s e l f - r e i nf or c i ng loop ( 6.1.3) .

6.1.7 BU I L D I N G  AN  I N S T AL L ED  BAS E

T he  a va i l a bi l i t y of  com pl e m e nt a r y goods  w i l l  s ubs e que nt l y at t r a c t  us e r s  of  the 
t e c hnol ogy. I n the  a na l ys i s , w e  conc l ude d, w i t h r e f e r e nc e  to M e t c a l f e ’ s  l a w , tha t  the 
va l ue  of  t he  te c hnol ogy i nc r e a s e s  expone nt i a l l y w i t h the  num be r  of  us e r s . 
S ubs e que nt l y,  a s  the  num be r  of  us e r s  inc r e a s e ,  t hi s  w i l l  a l s o w or k a s  a s i gna l l i ng e f f e c t 
t o ot he r  us e r s  and pr oduc e r s  of  com pl e m e nt a r y goods  t ha t  w i l l  w a nt  t o adopt  t he 
t e c hnol ogy.

T he  i nt e r de pe nde nc e  be t w e e n t he  ava i l a bi l i t y of  c om pl e m e nt a r y goods  and s i z e  of 
i ns t a l l e d ba s e  cr e a t e s  a  v i r t uous  c y c l e ,  a s  de s c r i be d by M e l i s s a  S c hi l i ng20.  T hi s  vi r t uous 
c yc l e  w i l l  ne e d t o r e a c h cr i t i c a l  ma s s  in or de r  t o be c om e  a s e l f - r e i nf or c i ng f e e dba c k
l oop. 

F r om  the  Bl ue t oot h c a s e ,  w e  c onc l ude  tha t  unc e r t a i nt y r e m a i ns  r e ga r di ng t he  f ut ur e 
i ns t a l l e d ba s e  of  e nd- us e r s . H ow e ve r ,  t he y ha ve  bui l t  a  s t r ong f ounda t i on of 
c om pl e m e nt or s  t ha t  c oul d ac c e l e r a t e  t he  vi r t uous  cyc l e . 

6.1.8 ES T ABL I S H I N G  A S T AN D ARD 

O nc e  the  t e c hnol ogy ha s  a t t r a c t e d a l a r ge  a va i l a bi l i t y of  com pl e m e nt or s  a nd r e a c he d a 
l a r ge  s i z e  of  i ns t a l l e d ba s e ,  t he  vi r t uous  c yc l e  is  s pi nni ng and it  eve nt ua l l y be c om e s  the 
dom i na nt  de s i gn or  s t a nda r d of  t he  i ndus t r y.  A  s t a nda r d es t a bl i s he s  com m on r ul e s 
a r ound t he  s pe c i f i c a t i on,  ha r m oni s e s  f ut ur e  de ve l opm e nt ,  s t r e ngt he ns  c om pe t i t i on a nd
ope ns  up ne w  ma r ke t s . Cons e que nt l y, t he  s e t t i ng of  s t a nda r d w i l l  r a i s e  t he  ove r a l l 
i ndus t r y va l ue . 

6.1.9 M AN AG I N G  S T ABI L I T Y  &  REM AP P I N G  BU S I N ES S 

F r om  our  a na l ys i s , w e  ca n c onc l ude  t ha t  onc e  a  s t a nda r d ha s  be e n s e t , the  c om pa ny w i l l 
e nt e r  a  r e l a t i ve l y m or e  s t a bl e  pe r i od. A t  t hi s  poi nt ,  t he  r ul e s  of  t he  ga m e  ha ve  be e n s e t 
a nd c om pa ni e s  s t a r t  com pe t i ng f or  s har e s  of  indus t r y  v al ue .  D ur i ng thi s  pe r i od,  t he 
                                                  
20 P l ea s e  vi ew  chapte r  3.4.3
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c om pa ny s houl d eva l ua t e  a nd r e m a p it s  bus i ne s s  f or  f ut ur e  bus i ne s s  oppor t uni t i e s . Thi s 
pr ovi de s  a n oppor t uni t y t o add,  s pl i t  a nd t r a ns f e r  pa t c he s  of  bus i ne s s .

E r i c s s on i s  c ur r e nt l y addi ng com pe t e nc i e s  f or  expa ndi ng tr a i ni ng & s uppor t . 
F ur t he r m or e ,  the y a r e  w or ki ng w i t h t he  tr a ns f e r  of  com pe t e nc i e s  t o di s t r i but or s ,  by
de ve l opi ng a  mor e  m a r ke t - or i e nt e d appr oa c h t o the  s e m i na r s . I n or de r  t o c om m uni c a t e 
t he  pot e nt i a l s  of  t he  te c hnol ogy t o e nd- us e r s ,  w e  f i nd t ha t  E r i c s s on ne e ds  to r e - e va l ua t e 
t he  m a r ke t  c om pe t e nc i e s  of  the  Bl ue t oot h or ga ni s a t i on. W e  be l i e ve  t ha t  i t  i s  di f f i c ul t  f or 
a  hom oge ne ous  e ngi ne e r i ng or ga ni s a t i on to f i nd t he  la ngua ge  t o com m uni c a t e  w i t h a
he t e r oge ne ous  gr oup of  e nd- us e r s .

6.1.10 M AI N T AI N I N G  M O M EN T U M 

T hi s  pe r i od of  s t a bi l i t y,  gi ve s  the  s pons or i ng c om pa ni e s  a  s m a l l  he a d s t a r t , w hi c h
e na bl e s  it  t o s e c ur e  i t s  ma r ke t  pos i t i on in the  a l l i a nc e  by s e t t i ng a hi gh pa c e  of  f ur t he r 
de ve l opm e nt s  and im pr ove m e nt s  of  t he  te c hnol ogy.  I n or de r  to r e m a i n a dr i vi ng f or c e , 
i t  is  c r i t i c a l  to s e t  a r a pi d r hyt hm .  H ow e ve r ,  i t  i s  im por t a nt  to s ync hr oni s e  t he  r hyt hm 
w i t h the  r e s our c e s  a nd c a pa bi l i t i e s  of  the  c om pa ny,  i t s  pa r t ne r s  and c om pl e m e nt or s .

E r i c s s on i s  c ur r e nt l y w or ki ng on t he  ne xt  ge ne r a t i on of  Bl ue t oot h t e c hnol ogy. 
S i m ul t a ne ous l y,  t he y a r e  inve s t i ng r e s our c e s  i n c ons i s t e nt l y expl or i ng ne w  appl i c a t i ons 
a nd pot e nt i a l  Bl ue t oot h e na bl e d pr oduc t s .  Cons e que nt l y,  w e  c a n conc l ude  t ha t  Er i c s s on
i s  pr e pa r i ng to e nt e r  the  ne xt  pha s e  of  de ve l opm e nt . H ow e ve r ,  i t  is  cr i t i c a l  not  t o r e s i s t 
c ha nge ,  but  r a t he r  t o tr i gge r  a  ne w  pha s e  of  t ur bul e nc e ,  i n or de r  not  to be  r un ove r  by
c om pe t i t i on. 

6.1.11 S P O T T I N G  N EW  TECH N O L O G I ES  &  O P T I M I S I N G  VAL U E

By ma i nt a i ni ng a di s t i nc t  r hyt hm  of  de ve l opm e nt ,  the  com pa ny ca n ma i nt a i n t he  he a d
s t a r t  i t  ha s  ga i ne d f r om  dr i vi ng t he  te c hnol ogy,  thus  a c qui r i ng a  s i gni f i c a nt  s har e  of 
i ndus t r y  v al ue  a nd opt i m i s i ng the  va l ue  ge ne r a t e d f r om  t he  te c hnol ogy. 

T he  s e t t i ng of  a s t a nda r d t e nds  to f os t e r  ne w  inve s t m e nt s  and i nnova t i ons  t ha t  ge ne r a t e 
c om pl e t e l y ne w  te c hnol ogi e s  a nd ma r ke t s . Wi t hi n a  t e c hnol ogy  we b com pa ni e s  s ha r e 
know - how , w hi c h m a y s pur  com pl e t e l y ne w  t e c hnol ogi e s  and pr oduc t s . I t  be c om e s 
c r i t i c a l  t o ut i l i s e  le a r ni ng cur ve  e f f e c t s  opt i m a l l y to ma i nt a i n the  c om pa ny’ s  a dva nt a ge 
i n the  ne t w or k.  T hi s  m a y ge ne r a t e  addi t i ona l  va l ue  to t he  or i gi na l  t e c hnol ogy.
Cons e que nt l y,  i t  is  im por t a nt  t o obs e r ve  how  t hi s  ki nd of  s pi n- of f  t e c hnol ogi e s  ma y
l e ve r a ge  t he  te c hnol ogy va l ue . A s  a ne w  t e c hnol ogy em e r ge s , t hi s  ma y be c om e  t he 
c e nt r e  of  a ne w  t e c hnol ogy  s e l e c t i on c y c l e . 

F i na l l y,  i t  i s  be ne f i c i a l  t o inc r e a s e  t he  t ot a l  va l ue  a dde d t o indus t r y,  as  l ong a s  t ha t  va l ue 
s t a ys  w i t hi n a com pa ny’ s  cor e  bus i ne s s .  H ow e ve r ,  if  t he  va l ue  m i gr a t e s  w i t hi n t he  tot a l 
i ndus t r y, but  a w a y f r om  your  com pa ny’ s  cor e  bus i ne s s ,  your  r e w a r d w i l l  be  f a di ng.
L i ke w i s e , if  ne w  te c hnol ogi e s  a r i s e  t ha t  cr e a t e  c om pl e t e l y ne w  indus t r i e s , it  w i l l  not 
i nc r e a s e  your  r e w a r d, unl e s s  you c hoos e  t o di ve r s i f y int o thi s  indus t r y. 
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6.1.12 S U G G ES T I O N S  FO R FU RT H ER RES EARCH 

I n thi s  the s i s ,  w e  ha ve  i l l us t r a t e d pa t t e r ns  i ndi c a t i ng how  a  f r a m e w or k f or  m a na gi ng the 
dyna m i c s  of  t e c hnol ogy s e l e c t i on i n hi gh- t e c h indus t r i e s  c oul d be  bui l t .  F or  f ut ur e 
r e s e a r c h, w e  w oul d s ugge s t  te s t i ng t he s e  pa t t e r ns  on mul t i pl e  c a s e s  and c onc e pt ua l i s i ng
t he  f i ndi ngs  int o a  f r a m e w or k.

F ur t he r m or e ,  w e  f i nd a n i nt e r e s t  i n c onduc t i ng a n i n- de pt h s t udy of  how  t o ma na ge  the 
va l ue  m i gr a t i on t ha t  m a y ar i s e  f r om  t he  pr oc e s s  of  te c hnol ogy s e l e c t i on i n hi gh- t e c h
i ndus t r i e s . I t  ma y be  of  int e r e s t  to s t udy t he  e f f e c t s  of  s pi n- of f  t e c hnol ogi e s  as  a  me a ns 
of  cont r ol l i ng the  va l ue . 
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A ppe ndi x 1

G l os s ar y 

A R M A RM  i s  a  l e a di ng int e l l e c t ua l  pr ope r t y ( I P )  pr ovi de r ,  l i c e ns e s  hi gh- 
pe r f or m a nc e ,  low - c os t ,  pow e r - e f f i c i e nt  RI S C pr oc e s s or s ,  pe r i phe r a l s , 
a nd s ys t e m - c hi p de s i gns  t o le a di ng i nt e r na t i ona l  el e c t r oni c s 
c om pa ni e s .  A RM  al s o pr ovi de s  com pr e he ns i ve  s uppor t  r e qui r e d i n
de ve l opi ng a  com pl e t e  s ys t e m .  A RM ' s  m i c r opr oc e s s or  cor e s  a r e 
r a pi dl y be c om i ng the  vol um e  RI S C s t a nda r d i n s uc h m a r ke t s  as 
por t a bl e  c om m uni c a t i ons ,  ha nd- he l d c om put i ng, mul t i - m e di a  di gi t a l 
c ons um e r  a nd em be dde d s ol ut i ons .   ht t p: / / w w w .a r m . c om 

H i gh - Te c h D a vi e s  &  Br us h ( 1997)  di s c us s  t he  indus t r y s pe c i f i c s  of  hi gh- t e c h
i ndus t r i e s . T he y s ugge s t  tha t  hi gh- t e c h pr oduc t s  ar e  cha r a c t e r i s e d by
s hor t  pr oduc t  l i f e  c yc l e s , w hi c h c om pr e s s  t he  ti m e  to m a r ke t  f or  s uc h
pr oduc t s . F ur t he r m or e ,  t he y ne e d t o be  ba c kw a r d c om pa t i bl e , t e c h- 
s uppor t  is  i m por t a nt  a nd br e a ke ve n ne e ds  to r e a c he d w i t hi n a 
c om pr e s s e d t i m e  f r a m e ,  w hi c h w oul d i m pl y tha t  the  pr oduc t  ne e ds  t o
be  s ol d in e xt e nde d ma r ke t s , int e r na t i ona l  m a r ke t s .  L oc h &  D e  M e ye r 
( 1999)  de f i ne  hi gh- t e c h i n te r m s  of  t e c hnol ogi c a l  unc e r t a i nt y a s  ”f i r s t 
us e  or  i nt e gr a t i on of  ne w  t e c hnol ogi e s ”  a nd al s o di s c us s  t he  conc e pt 
of  s upe r  hi gh- t e c h,  w hi c h the y de f i ne  as  ” de ve l opm e nt  of  ne w 
t e c hnol ogi e s ” .

I BM I BM  i s  a  l e a de r  i n t he  c r e a t i on,  de ve l opm e nt  a nd ma nuf a c t ur e  of  t he 
i ndus t r y's  m os t  a dva nc e d inf or m a t i on te c hnol ogi e s , inc l udi ng
c om put e r  s ys t e m s ,  s of t w a r e ,  ne t w or ki ng s ys t e m s , s t or a ge  de vi c e s  a nd
m i c r oe l e c t r oni c s .  T he y t r a ns l a t e  t he s e  adva nc e d t e c hnol ogi e s  int o
va l ue  f or  cus t om e r s  thr ough pr of e s s i ona l  s ol ut i ons  and s e r vi c e s 
bus i ne s s e s  w or l dw i de . ht t p: / / w w w .I BM . c om 

I n t e l I n 1971,  I nt e l  int r oduc e d t he  w or l d' s  f i r s t  mi c r opr oc e s s or , w hi c h
s pa r ke d a com put e r  r e vol ut i on t ha t  ha s  cha nge d t he  w or l d. A bout  75
pe r c e nt  of  t he  pe r s ona l  c om put e r s  in us e  ar ound t he  w or l d toda y a r e 
ba s e d on I nt e l - a r c hi t e c t ur e  m i c r opr oc e s s or s .  T oda y,  I nt e l  s uppl i e s  t he 
pe r s ona l  c om put i ng i ndus t r y w i t h t he  chi ps ,  boa r ds ,  s ys t e m s  a nd
s of t w a r e  t ha t  a r e  t he  " i ngr e di e nt s "  of  the  m os t  popul a r  com put i ng
a r c hi t e c t ur e .  T he s e  pr oduc t s  he l p cr e a t e  adva nc e d c om put i ng s ys t e m s 
f or  pe r s ona l  com put e r  us e r s . ht t p: / / w w w .i nt e l . c om 

I n f oc om I ndus t r i e s  r e l a t e d t o I nf or m a t i on and Com m uni c a t i ons . 

Lu c e n t L uc e nt  i s  the  w or l dw i de  l e a de r  i n the  de s i gn, de ve l opm e nt  and
m a nuf a c t ur e r  of  l e a di ng- e dge  com m uni c a t i ons  s ol ut i ons . L uc e nt 
de l i ve r  a w i de  r a nge  of  publ i c  a nd pr i va t e  ne t w or ks , com m uni c a t i ons 
s ys t e m s  and s of t w a r e , opt i c a l  a nd da t a  ne t w or ki ng s ys t e m s ,  bus i ne s s 
t e l e phone  s ys t e m s  a nd mi c r oe l e c t r oni c  c om pone nt s .  I n addi t i on,
t hr ough Luc e nt  Te c hnol ogi e s  N e t Ca r e ® ,  t he y of f e r  a f ul l  por t f ol i o of 
e nd- t o- e nd s e r vi c e s  f or  s e r vi c e  pr ovi de r s  a nd ent e r pr i s e  c us t om e r s  i n
f our  br oa d c a t e gor i e s :  pl a nni ng and c ons ul t i ng, i m pl e m e nt a t i on and
i nt e gr a t i on,  ope r a t i ons  a nd a dm i ni s t r a t i on,  and s uppor t  and
m a i nt e na nc e .  Luc e nt s ' gl oba l  s e r vi c e s  e xpe r t i s e  e xt e nds  ac r os s  voi c e ,



da t a ,  w i r e l e s s  and w i r e l i ne  ne t w or ks ,  a nd m ul t i ve ndor  e nvi r onm e nt s . 
ht t p: / / w w w .l uc e nt .c om 

M ac  ad d r e s s 3- bi t  a ddr e s s  t o di s t i ngui s h be t w e e n uni t s  pa r t i c i pa t i ng i n t he  pi c one t 

M as t e r  U n i t T he  de vi c e  i n a  pi c one t  w hos e  c l oc k a nd hoppi ng s e que nc e  a r e  us e d
t o s ync hr oni s e  the  ot he r  de vi c e s  i n t he  pi c one t 

M ot or ol a M ot or ol a  i s  a  gl oba l  l e a de r  i n pr ovi di ng int e gr a t e d c om m uni c a t i ons 
s ol ut i ons  and e m be dde d e l e c t r oni c  s ol ut i ons .  T he s e  inc l ude : 

� S of t w a r e - e nha nc e d w i r e l e s s  te l e phone ,  t w o- w a y r a di o,
m e s s a gi ng and s a t e l l i t e  c om m uni c a t i ons  pr oduc t s  a nd
s ys t e m s ,  a s  w e l l  as  ne t w or ki ng a nd I nt e r ne t - a c c e s s  pr oduc t s , 
f or  c ons um e r s , ne t w or k ope r a t or s , and c om m e r c i a l , 
gove r nm e nt  a nd indus t r i a l  c us t om e r s . 

� E m be dde d s e m i c onduc t or  s ol ut i ons  f or  cus t om e r s  i n
ne t w or ki ng, t r a ns por t a t i on,  w i r e l e s s  com m uni c a t i ons  a nd
i m a gi ng and e nt e r t a i nm e nt  m a r ke t s . 

� E m be dde d e l e c t r oni c  s ys t e m s  f or  aut om ot i ve , 
c om m uni c a t i ons ,  i m a gi ng,  ma nuf a c t ur i ng s ys t e m s , c om put e r 
a nd c ons um e r  ma r ke t s .

� D i gi t a l  and a na l og s ys t e m s  and s e t - t op te r m i na l s  f or 
br oa dba nd c a bl e  t e l e vi s i on ope r a t or s . 
ht t p: / / w w w .m ot or ol a . c om 

N ok i a A  gl oba l  c om pa ny w hos e  ke y gr ow t h ar e a s  a r e  w i r e l e s s  and w i r e l i ne 
t e l e c om m uni c a t i ons .  A  pi one e r  i n m obi l e  t e l e phony, N oki a  i s  one  of 
t he  w or l d' s  l e a di ng mobi l e  phone  s uppl i e r s  a s  w e l l  as  a  top s uppl i e r  of 
m obi l e  a nd f i xe d te l e c om  ne t w or ks  and s e r vi c e s .  N oki a  a l s o c r e a t e s 
s ol ut i ons  and pr oduc t s  f or  f i xe d a nd w i r e l e s s  da t a  com m uni c a t i ons .
M ul t i m e di a  t e r m i na l s  a nd com put e r  moni t or s  r ound out  the i r 
e xpe r t i s e  in com m uni c a t i ons  t e c hnol ogy.   ht t p: / / w w w .noki a . c om 

P i c on e t A  c ol l e c t i on of  de vi c e s  c onne c t e d vi a  Bl ue t oot h t e c hnol ogy i n a n ad
hoc  f a s hi on.  A  pi c one t  s t a r t s  w i t h t w o conne c t e d de vi c e s , s uc h as  a 
por t a bl e  P C a nd H a nds e t ,  and ma y c onne c t  up ei ght  de vi c e s .  A l l 
de vi c e s  ar e  pe e r  uni t s  of  ot he r  and a r e  i m pl e m e nt e d i n i de nt i c a l 
f a s hi on.  H ow e ve r ,  w he n e s t a bl i s hi ng a  pi c one t ,  t he  f i r s t  uni t  t o s t a r t 
up a conne c t i on w i l l  be  know n a s  t he  ma s t e r  and t he  ot he r  as  s l a ve s 
f or  t he  dur a t i on of  the  pi c one t  conne c t i on. 

S c at t e r n e t M ul t i pl e  i nde pe nde nt  a nd non- s ync hr oni s e d pi c one t s  f or m  a
s c a t t e r ne t 

S l ave  u n i t s A l l  de vi c e s  i n a pi c one t  tha t  a r e  not  t he  m a s t e r 

Tos h i b a T os hi ba ,  a w or l d l e a de r  i n hi gh t e c hnol ogy, i s  an i nt e gr a t e d
m a nuf a c t ur e r  of  e l e c t r i c a l  and e l e c t r oni c  pr oduc t s  s pa nni ng
i nf or m a t i on &  c om m uni c a t i ons  equi pm e nt  and s ys t e m s  ( P C a nd ot he r 
c om put e r  s ys t e m s ,  s t or a ge  de vi c e s ,  t e l e c om m uni c a t i ons  e qui pm e nt ,
s oc i a l  a ut om a t i on s ys t e m s , me di c a l  e l e c t r oni c s  e qui pm e nt , s pa c e 
r e l a t e d pr oduc t s ,  e t c . ) ,  el e c t r oni c  c om pone nt s  &  ma t e r i a l s 
( s e m i c onduc t or s , el e c t r on t ube s ,  opt oe l e c t r oni c  de vi c e s ,  l i qui d c r ys t a l 



di s pl a ys , ba t t e r i e s ,  pr i nt e d ci r c ui t s  boa r ds , et c .) , pow e r  s ys t e m s  & 
i ndus t r i a l  e qui pm e nt  ( i ndus t r i a l  a ppa r a t us ,  pow e r  ge ne r a t i ng pl a nt s , 
t r a ns por t a t i on equi pm e nt ,  e l e va t or s  &  e s c a l a t or s ,  e t c .)  and c ons um e r 
e l e c t r oni c s  ( vi de o a nd di gi t a l  hom e  pr oduc t s , hom e  appl i a nc e s , et c . ) .
ht t p: / / w w w .t os hi ba . c om 

3C om  3Com  ma ke s  da t a  ne t w or ki ng s ys t e m s  t ha t  i nc l ude : 
� N e t w or k int e r f a c e  c a r ds  ( N I Cs )  t ha t  a da pt  a  com put e r  f or  us e 

on a ne t w or k,  pr ovi di ng t he  ne t w or k c onne c t i on.
� H ubs  tha t  conne c t  s e ve r a l  P Cs  i n a  gr oup to one  a not he r 
� S w i t c he s  t ha t  pr ovi de  di r e c t  hi gh- s pe e d l i nks  am ong s e ve r a l 

gr oups  of  P Cs  a nd t he  ce nt r a l  ne t w or k
� Rout e r s  tha t  conne c t  ne t w or ks  i n di f f e r e nt  bui l di ngs  or 

l oc a t i ons  to one  anot he r 
� V .90 mode m s  t ha t  ena bl e  r e l i a bl e  hi gh- s pe e d ac c e s s  to t he 

I nt e r ne t 
� P a l m ™  c onne c t e d or ga ni z e r s  tha t  ena bl e  mobi l e  us e r s  t o

m a na ge  t he i r  s c he dul e  and pe r s ona l  i nf or m a t i on bot h r e m ot e l y
a nd on t he i r  de s kt ops .  ht t p: / / w w w .3c om .c om 





A ppe ndi x 2

Age n da f or  di s c u s s i on 

F r am e w or k  f or  t h e  t h e s i s 

P r obl e m 

I n a tur bul e nt  envi r onm e nt ,  how  do c om pa ni e s  na vi ga t e  t ow a r ds  a  c ont r ol l e d s i t ua t i on
i n de ve l opi ng hi gh- t e c h pr oduc t s ?  H ow  doe s  a  c om pa ny es t a bl i s h a s t a nda r d a r ound
t he i r  hi gh- t e c h s ol ut i on?  H ow  do t he y de c i de  w he t he r  to us e  a n ope n-  or  c l os e d
a r c hi t e c t ur e ,  w he t he r  to di f f us e  or  pr ot e c t  the i r  t e c hnol ogy?  W hy doe s  a  com pa ny
c hoos e  t o enga ge  in a pa r t ne r s hi p?  H ow  do you choos e  the  f or m  of  pa r t ne r s hi ps  a nd the 
“ r i ght ”  pa r t ne r s  to coope r a t e  w i t h?  W ha t  is  the  r e a s on t ha t  s om e  com pa ni e s  toda y
c hoos e  t o go as  f a r  as  c oope r a t i ng w i t h c om pe t i ng c om pa ni e s ?  H ow  doe s  a c om pa ny
de a l  w i t h the  r e l a t i ve  pos i t i on and i nt e r de pende nc e  of  a l l  t he s e  cha l l e nge s ?  The  r e s e a r c h
que s t i on f or  thi s  t he s i s  w i l l  be  t o e xpl or e ,  i n r e l a t i on t o t hi s  di s c us s i on, w ha t  w e  ca n
l e a r n f r om  t he  Bl ue t oot h ca s e  on m a na gi ng t he  dyna m i c s  of  te c hnol ogy s e l e c t i on i n
hi gh- t e c h indus t r i e s .

P ur pos e 

E m e r gi ng f r om  t he  c a s e  s t udy of  Bl ue t oot h, w e  w i s h to f i nd pa t t e r ns  indi c a t i ng how  a 
f r a m e w or k f or  m a na gi ng t he  dyna m i c s  of  te c hnol ogy s e l e c t i on i n hi gh- t e c h indus t r i e s 
c oul d be  bui l t .  F ur t he r m or e , w e  w i s h to c ont r i but e  to t he  ove r a l l  unde r s t a ndi ng of 
m a na ge m e nt  of  hi gh- t e c h pr oduc t s , s pe c i f i c a l l y i n t he  I nf oc om  i ndus t r y.

F r am e w or k  f or  t h e  i n t e r vi e w 

T he  r e s ponde nt  s houl d f e e l  f r e e  to e m pha s i s e  t he  ar e a s  t he y f e e l  mos t 
c om f or t a bl e / c om pe t e nt  to di s c us s . F ur t he r m or e ,  w e  w oul d li ke  to poi nt  out  t ha t  w e  do
not  s e e k di r e c t  a ns w e r s  t o eve r y s pe c i f i c  que s t i on,  r a t he r  a  di a l ogue  tha t  cove r s  the 
t opi c s  be l ow .  W e  w oul d l i ke  t he  r e s ponde nt s  to gi ve  t he i r  s t or y w i t h t he  gui da nc e  of 
s ugge s t e d que s t i ons . 

Th e  h i s t or y of  Bl u e t oot h -  P as t  an d  P r e s e n t 

H ow di d the  B l ue t oot h pr oj e c t  s t ar t ?

T he  pur pos e  of  the s e  que s t i ons  i s  to be  a bl e  t o e s t a bl i s h a t i m e l i ne  f or  the  pr oj e c t ,  f r om 
t he  e m e r gi ng ide a  t o w ha t  Bl ue t oot h i s  toda y.

� W ho c a m e  up w i t h the  i de a ?  Whe n? 
� W ha t  w e r e  the  m os t  i m por t a nt  s t e ps / pe r i ods  i n the  Bl ue t oot h hi s t or y? 
� W ha t  w e r e  the  c r i t i c a l  de c i s i ons  t ha t  ga ve  bi r t h to t he  Bl ue t oot h pr oj e c t  a nd

m a de  it  pr ogr e s s ? 
� W ho c a m e  up w i t h the  na m e ?  H ow ? 



M ai n int e nt  wi t h the  B l ue t oot h t e c hnol ogy : 

T he  pur pos e  of  the s e  que s t i ons  i s  to es t a bl i s h i f  t he r e  ha s  be e n a s hi f t  in goa l s / i nt e nt ,  i f 
t he r e  ha ve  be e n a ny ext e r na l  or  int e r na l  inf l ue nc e s .

� W ha t  w e r e  the  pr i m a r y int e nt / goa l  of  the  pr oj e c t ? 
� W ha t  is  the  i nt e nt  t oda y? 
� I f  the  i nt e nt  c ha nge d,  w hy and w a s  i t  f or  be t t e r  or  f or  w or s e ? 

M ai n de c i s i ons  in t he  de v e l opm e nt  pr oc e s s  of  B l ue t oot h: 

T he  pur pos e  of  the s e  que s t i ons  i s  to be  a bl e  t o de t e r m i ne  the  c r i t i c a l  de c i s i ons  a nd w ho
t he  ke y ac t or s  in t he  pr oc e s s  w e r e .

� W ho m a de  t he  de c i s i on to be gi n t he  Bl ue t oot h pr oj e c t ? 
� W ho do you t hi nk w e r e  the  ke y a c t or s  in de ve l opi ng the  t e c hnol ogy? 
� W ho do you t hi nk w e r e  the  ke y a c t or s  in bui l di ng the  pr oj e c t ? 
� H ow  w a s  the  s t r a t e gy f or  the  pr oj e c t  de ve l ope d?  W ho w e r e  i nvol ve d a nd w ho

w e r e  the  ke y ac t or s  in t he  de c i s i on pr oc e s s ? 
� H ow  w a s  an or ga ni s a t i on bui l t  a r ound the  pr oj e c t ? 
� W e r e  the r e  a ny int e r na l  f or c e s  a ga i ns t  the  pr oj e c t ? 
� W ha t  r ol e  do you expe r i e nc e  t ha t  t he  pr oj e c t  do pos s e s s  w i t hi n Er i c s s on? 

T he  B l ue t oot h e nv i r onm e nt 

T he  pur pos e  of  the s e  que s t i ons  i s  to ge t  a de s c r i pt i on of  envi r onm e nt a l  c ondi t i ons 
a r ound t he  Bl ue t oot h pr oj e c t . 

� H ow  w oul d you de s c r i be  t he  Bl ue t oot h envi r onm e nt ? 
� D o you f e e l  t ha t  the r e  a r e  pe r i ods  t ha t  ha ve  be e n m or e  t ur bul e nt ,  c a us i ng

i ns e c ur i t y f or  the  pr ogr e s s  of  t he  pr oj e c t ?  H ow ? 
� D o you f i nd t ha t  the r e  ha ve  s m a l l / r a ndom  eve nt s  t ha t  ha ve  ha d gr e a t  im pa c t  on

t he  f ut ur e  de ve l opm e nt  of  t he  pr oj e c t ?  H ow ? 
� W ha t  cr i t i c a l  f a c t or s  in the  Bl ue t oot h envi r onm e nt  ha ve  af f e c t e d the  out c om e  of 

t he  pr oj e c t ? 

Th e  Bl u e t oot h  S t r at e gi c  i s s u e s 

T he  pur pos e  of  the s e  que s t i ons  i s  to de f i ne  the  s t r a t e gi c  is s ue s  cons i de r e d i n t he 
e vol ut i on of  the  Bl ue t oot h pr oj e c t .

� H ow  do you vi e w  t he  Bl ue t oot h pr oj e c t  i n te r m s  of  bui l di ng c om pe t e nc i e s ? 
� H ow  doe s  Bl ue t oot h r e l a t e  t o the  c or e  c om pe t e nc i e s  of  E r i c s s on? 
� H ow  do you f i nd t ha t  t he  type  of  or ga ni s a t i on in Er i c s s on ha s  c ont r i but e d t o the 

e vol ut i on of  a pr oj e c t  l i ke  Bl ue t oot h? 
� H ow  do you vi e w  t he  Bl ue t oot h pr oj e c t  i n te r m s  of  l e a r ni ng, w hi c h m i ght 

ge ne r a t e  c ha nge s  in the  ove r a l l  Er i c s s on or ga ni s a t i on? 
� D o you f i nd t ha t  the r e  i s  a ny di f f e r e nc e  in mi nd- s e t  w i t hi n t he  Bl ue t oot h

or ga ni s a t i on com pa r e d to the  Er i c s s on ove r a l l  or ga ni s a t i on? 
� W ha t  la y be hi nd t he  ti m i ng of  m a r ke t  int r oduc t i on? 
� H ow  doe s  t hi s  r e l a t e  t o m i s s i on,  pr e s s  r e l e a s e s ,  eve nt s  et c . ? 
� H ow  do you vi e w  t he  Bl ue t oot h t e c hnol ogy in te r m s  of  te c hnol ogi c a l  l i f e 

c yc l e s ? 



E s t abl i s hi ng a te c hnol ogy  s t andar d

� H ow  w a s  the  r e a s oni ng in de ve l opi ng a  s t r a t e gy f or  s e t t i ng a  Bl ue t oot h
s t a nda r d? 

� W ha t  w e r e  the  r e a s ons  f or  c hoos i ng a n ope n s t a nda r d f or  Bl ue t oot h? 
� D e r i vi ng f r om  t he  de c i s i on on a n ope n s t a nda r d, how  di d you pl a n the  pr oc e s s 

of  li c e ns i ng the  te c hnol ogy? 
� W hi c h s t e ps  do you f i nd i m por t a nt  in com m uni c a t i ng the  t e c hnol ogy t o t he 

w or l d m a r ke t ? 
� W ha t  w a s  t he  int e nt i on w i t h c om m uni c a t i ng your  t e c hnol ogy in thi s  m a nne r ? 

Spe c i al  I nt e r e s t  G r oup

� H ow  di d you de c i de  t o cr e a t e  the  S I G ?  W he n? 
� H ow  di d the  s e l e c t i on pr oc e s s  of  pa r t ne r s  e vol ve ?  W hy t he  or i gi na l  c hos e n

pa r t ne r s ? 
� W e r e  the r e  a ny com pa ni e s ,  i ni t i a l l y a ppr oa c he d, w ho t ur ne d dow n t he  invi t a t i on

t o the  S I G ? 
� W ha t  is  the  l ong- t e r m  pur pos e  of  t he  S I G ? 
� H ow  doe s  E r i c s s on m a na ge  the i r  r ol e  i n the  pa r t ne r s hi p? 

Th e  f u t u r e  of  Bl u e t oot h 

T he  pur pos e  of  the s e  que s t i ons  i s  to es t a bl i s h i f  t he r e  is  a  di f f e r e nc e  i n vi s i on,  de t e r m i ne 
t he  pot e nt i a l  of  the  Bl ue t oot h t e c hnol ogy a nd obs e r ve  i f  t he r e  is  a ny di f f e r e nc e  i n t he 
w a y di f f e r e nt  a c t or s  vi e w  t he  f ut ur e  of  Bl ue t oot h.

� H ow  do    you   e nvi s i on t he  f ut ur e  of  Bl ue t oot h? 
� W ha t  do you s e e  a s  t he  c r i t i c a l  f a c t or s  f or  s uc c e s s ? 
� D o you s e e  a ny thr e a t s , i f  ye s  w ha t  ki nd of  thr e a t s ?  Wi t hi n t he  Bl ue t oot h

pr oj e c t ?  I n t he  i ndus t r y envi r onm e nt ? 





A ppe ndi x 3

Q u e s t i on n ai r e  r e gar di n g m as t e r  t h e s i s  on  Bl u e t oot h 

I n t r od u c t i on 

W e  ar e  t hr e e  s t ude nt s ,  Roge r ,  T a nj a  a nd L a r s , f r om  the  S c hool  of  Ec onom i c s  &
M a na ge m e nt , a t  Lund U ni ve r s i t y,  S w e de n.  A t  pr e s e nt ,  w e  a r e  s t udyi ng s t r a t e gi c 
m a na ge m e nt  a t  m a s t e r  l e ve l .  W e  a r e  w or ki ng on our  m a s t e r  t he s i s , w hi c h w i l l  i nc l ude 
w r i t i ng the  c a s e  of  Bl ue t oot h, f oc us i ng on s t r a t e gi c  is s ue s  i n the  e vol ut i on of  the 
Bl ue t oot h te c hnol ogy. The  t he s i s  i s  a n inde pe nde nt  s t udy of  L und U ni ve r s i t y, w i t h the 
he l p of  Er i c s s on Bl ue t oot h or ga ni s a t i on, due  t o t he  pr oxi m i t y of  the  s c hool . A s  w e  s e e k
t o gi ve  a ba l a nc e d vi e w  of  the  c a s e ,  it  i s  i m por t a nt  tha t  w e  al s o c a n inc l ude  a  num be r  of 
vi e w poi nt s  on t he  s ubj e c t , ext e r na l  f r om  the  E r i c s s on Bl ue t oot h or ga ni s a t i on. 
Cons e que nt l y,  w e  w oul d a ppr e c i a t e  your  input  t o t he  t he s i s .

P u r p os e  of  t h e  t h e s i s 

E m e r gi ng f r om  t he  c a s e  s t udy of  Bl ue t oot h, w e  w i s h to f i nd pa t t e r ns  indi c a t i ng how  a 
f r a m e w or k f or  m a na gi ng t he  dyna m i c s  of  te c hnol ogy s e l e c t i on i n hi gh- t e c h indus t r i e s 
c oul d be  bui l t .  F ur t he r m or e , w e  w i s h to c ont r i but e  to t he  ove r a l l  unde r s t a ndi ng of  hi gh- 
t e c h ma na ge m e nt , s pe c i f i c a l l y i n t he  I nf oc om  i ndus t r y.

Q u e s t i on s 

� W ha t  is  your  pos i t i on w i t hi n your  or ga ni s a t i on?  I n w ha t  w a y a r e  you invol ve d
i n the  Bl ue t oot h de ve l opm e nt ? 

� H ow  di d your  com pa ny ge t  invol ve d in the  Bl ue t oot h de ve l opm e nt ? 

� H ow  di d you vi e w  the  Bl ue t oot h t e c hnol ogy f r om  t he  be gi nni ng?  A s  a t hr e a t ? 
A s  a pot e nt i a l ? 

� I ni t i a l l y,  a  f e w  com pa ni e s  chos e  t o de ve l op the i r  ow n t e c hnol ogy ins t e a d of 
j oi ni ng the  S I G  c oope r a t i on. Why di d you choos e  t o be c om e  a m e m be r  of  the 
Bl ue t oot h S I G ?  H ow  c om e  you c hoos e  t o e nga ge  i n a n al l i a nc e  i nc l udi ng s om e 
of  your  com pe t i t or s ? 

� H ow  do you e nvi s i on the  f ut ur e  of  Bl ue t oot h? 





A ppe ndi x 4

T e c h n ol ogy  S pe c i f i c at i on 

T ec hn olo gy Overview

The tech no lo gy is an  open  speci f icati on  for  wi rel ess co m mu ni catio n of data an d voi ce. It is
based on  a lo w- co st sh or t-r an ge radi o  lin k, bu il t into a 9 x 9 mm  mi cr och ip, facil itati ng
pro tected ad ho c co n necti on s fo r  statio nary an d mobil e com mu n icatio n  envi ro nm en ts.
B lu etoo th - A Glo bal  Specif icati on  fo r Wi rel ess Con necti vi ty. Blu eto oth techn ol o gy al lo ws
f or  the repl acement of  th e many pr opr ietary cabl es th at co nn ect one devi ce to  an other
w ith on e uni ver sal sho rt- range radio  li nk. For  in stan ce, Blu eto oth radio  tech no l ogy bui lt
i nto bo th th e cel lu l ar  teleph on e and th e lapto p wou ld repl ace the cu mber som e cable used
today to  con n ect a lapto p to a cel lu l ar  tel eph on e. Pr in ter s, PDA's, desktops, fax machi nes,
keybo ar ds, jo ysti cks and vi rtual ly an y other  digi tal device can  be par t of th e Blu eto oth
system. Bu t beyon d unteth er in g devices by repl aci ng the cabl es, Blu eto oth  radio
techn ol o gy pr ovides a un i versal  br idge to  existi n g data netw o rks, a peri pheral inter f ace,
and a mech an i sm  to for m small  pr ivate ad ho c gro u pi ngs of co n nected devi ces away fro m
f ixed netw or k inf rastr uctur es. Design ed to operate in  a no isy radio  fr equ en cy
envir on m en t, th e Bl u etoo th radi o  uses a fast ackn ow ledgement an d fr equ en cy ho ppi ng
sch em e to make th e lin k robust. Bl uetoo th  radi o modul es avoi d inter f er en ce fr om  other
signals by ho ppin g to a new  frequency after  tr an smi ttin g or recei vi n g a packet. Co mpared
w ith oth er  system s operatin g in  th e sam e fr equ en cy band, the Bl ueto o th  radi o typical l y
h ops faster and uses sho r ter packets. Thi s makes th e Bl u etoo th radi o  mor e robust than
o th er  system s. Sh or t packages an d fast ho ppi ng al so  lim i t th e impact of dom esti c and
pro fessi on al  mi cr ow ave oven s. Use of  Fo rw ar d Err o r Co rr ectio n  (FE C)  li mi ts th e impact of
r an do m noi se on  lon g-distan ce li nks. Th e en codin g is optim ized fo r an un coo rdin ated
envir on m en t. Bl ueto o th  radi os oper ate in th e unl i censed IS M ban d at 2.4 GHz. A
f requ en cy ho p transcei ver  is appli ed to  com bat in terf er ence and fadi ng. A shaped, bi n ar y
FM mo du l atio n  is appli ed to  min i mi ze tr an sceiver  co mplexity. Th e gr o ss data rate is
1 Mb/s. A Tim e-Divisi on  Du pl ex scheme is used for  fu ll -du pl ex tr an sm i ssio n . Th e Blu eto oth
baseban d pro tocol  is a co mbin ati on  of  cir cu i t an d packet swi tch in g. Sl ots can  be reserved
f or  syn chr on o us packets. Each  packet is tran sm itted in a dif f er en t hop fr equency. A
packet nom in all y co ver s a sin gl e slo t, bu t can  be exten ded to  cover  up to  five slo ts.
B lu etoo th can  suppo r t an  asyn ch r on ou s data chann el, up to th r ee sim u ltan eou s
syn ch ro n ou s voi ce ch an nel s, or a chan nel wh i ch  si mu ltan eou sl y suppo r ts asyn ch ro n ou s
data an d syn chr on ou s voi ce. Each  voi ce ch an n el  su ppor ts 64  kb/s syn chr on o us (vo i ce)
l in k. Th e asynchr on o us ch an nel can  su ppor t an asymm etri c lin k of maxim al l y 72 1 kb/ s in
either dir ectio n wh i le perm itti n g 57 .6 kb/s in  th e retu r n di r ecti on , or a 432 .6  kb/s
sym metr i c li n k. The di ff erent f u ncti o ns i n the B l ueto oth  system  are: 

•  a r adio  un it (see Radio  sectio n  )

•  a l in k con tr o l un it (see B aseban d sectio n ) 

•  l in k man agem ent ( see L in k Man agem ent sectio n ) 

•  sof tw ar e f un cti on s (see S of tw ar e Fram ew or k ,P C, Tel epho n e an d O th er s sectio n s) 

Defin it ion s

•  P icon et:  a co ll ecti o n of  devi ces con n ected via Bl ueto oth  tech no lo gy in  an  ad ho c
f ashi on .A pi con et star ts wi th  tw o co n nected devi ces, su ch as a po rtabl e PC an d
cel lu lar  pho n e, and may gro w to  ei gh t con nected devices.Al l Blu etoo th devices ar e
peer un i ts an d have iden tical  im pl em entatio n s. Ho wever,w hen establi shi ng a
picon et, one un it wi ll  act as a master an d the other( s)  as sl ave( s)  fo r the dur ati on
o f th e picon et co nn ectio n .



•  S catter n et: Mul ti pl e i ndependen t and no n- syn ch ro n ized pi co nets fo rm  a scatter net

•  M aster uni t:  th e device in a pi con et wh ose clo ck an d ho ppi ng sequ en ce ar e used
to synch ro ni ze al l oth er  devi ces i n the pico net.

•  S lave u n its:  al l devices in  a pi co net that are n o t th e master .

•  M ac addr ess:  3- bi t address to  di stin gui sh  betw een  uni ts parti ci pati n g in  th e
picon et.

•  P ar ked uni ts:  devices in  a pi co n et wh ich ar e syn chr on ized bu t do no t have a MAC
addresses.

•  S ni ff  an d ho l d mo de:  devi ces syn ch ro n ized to  a pi co net can  en ter po w er -savi ng
m odes i n  w hi ch devi ce activity is lo w er ed.

Net wo rk to po logy

The B lu eto oth  system  suppor ts bo th  po in t- to - po in t and po in t- to- mu lti -poi n t co nn ectio n s.
S ever al  pi co n ets can  be establi shed and l in ked to geth er  ad h o c, w her e each pi co n et i s
i dentif i ed by a dif f er en t f requ ency hoppi ng sequ ence. A l l users par ticipati ng o n  the same
picon et ar e ynchr on i zed to th is ho ppi ng sequ en ce. The to po lo gy can best be descr ibed as
a m ul ti ple pi co net str uctur e.

The f ul l -dupl ex data r ate w ithi n  a m u ltiple pi co n et str u ctur e w ith 10 fu l ly-l oaded,
i ndepen den t picon ets i s mor e th an 6 Mb/ s. Th is i s due to  a data thr o ughpu t redu cti on 
r ate of  less th an  1 0 % accor di ng to  system  si mu latio ns based on 0dBm  tr an smi ttin g
pow er  ( at th e anten n a) .

V oice 

V oi ce ch an nel s use the Co ntin uo u s Var iabl e Slo pe Delta Modul ati on  ( CVS D)  vo ice codin g
sch em e, an d never  r etr an smi t vo i ce packets. Th e CVS D metho d was cho sen  f o r its
r obustn ess i n  h an dl i ng dr opped and damaged voi ce samples. Ri sin g in ter fer en ce l evels
are experi en ced as increased backgro u nd n oi se:  even  at bit er ro r rates u p 4 %, th e CV S D
coded vo ice is qu ite audi bl e.

R adio 

The B lu eto oth  air  i n terf ace i s based on  a n o mi nal  anten n a po w er  o f 0dB m. Th e ai r 
i nter face co m pl ies with the FCC ru les f or  th e IS M  ban d at po w er  l evels u p to 0dB m.
S pectru m  spr eadin g has been  added to  faci li tate optio nal  o per atio n at po w er  l evels u p to
1 00  m W wor ldw ide. S pectr u m spreadi ng is acco mpli shed by fr equ en cy h o ppin g i n 79 
h ops di spl aced by 1  MHz, star ti n g at 2.40 2 GHz an d stoppin g at 2.48 0  GHz. Due to  l ocal
r egul ati on s the ban dwi dth  i s reduced in  J apan, Fr an ce an d Spain . Th i s is handled by an
i nter nal  sof tware sw itch . The m axi mu m  f requ ency hoppi ng rate is 1 60 0  h ops/s. Th e
n om in al  li nk range is 10  centim eters to  1 0 meter s, bu t can  be exten ded to  m or e than 100 
m eter s by in creasin g the tr an sm i t po w er .



B aseban d

The baseband descri bes th e speci fi catio ns of  the di gi tal  sign al  pro cessi n g part of  th e
h ar dw ar e - th e Bl uetoo th  li nk co ntro l ler, wh ich car ri es ou t the baseband pr otoco ls an d
o th er  l o w- level  l in k r ou tin es.

E st ablishing ne twork c on n ec tion s

B ef or e any co nn ecti o ns in  a pico net are created, al l devices ar e in  STANDBY  mode. In  th is
m ode, an  unco nn ected uni t per io dical l y "l isten s"  fo r messages every 1.28  seco nds. Each
tim e a device wakes up, it li stens on  a set of  32  hop fr equen ci es defi ned for  th at un it. Th e
n um ber of ho p frequ encies var ies in dif feren t geo gr aphi c regi on s;  32  is the num ber  fo r
m ost co u ntri es (except Japan, Spai n and Fran ce). Th e co n necti on  pro cedur e is in i ti ated by
any of the devi ces whi ch  th en  beco mes master . A con necti on  is made by a PAGE message
i f th e address is al ready kno wn , or by an  INQU IRY  message fo l lo wed by a subsequ ent
P AGE message if  the addr ess is unkno w n. In the in itial PAGE state, the master  un it wi ll
sen d a train  of  16 identi cal page messages on 16  di ff er ent ho p fr equ en ci es defi n ed fo r th e
device to be paged (sl ave uni t) . If no respo nse, th e master transmi ts a train  on  the
r em ai ni n g 16  ho p fr equ en cies in  th e wake- up sequ ence. Th e maxim um  delay bef or e the
m aster reach es th e slave is twi ce th e wakeu p per i od (2.5 6 secon ds) whi le th e average
del ay is hal f  the wakeup peri od (0 .6 4  secon ds) . The INQ U IRY message is typi call y used
f or  fin din g Blu etoo th devices, inclu din g pu bli c pri nter s, fax machi n es an d si mi l ar  devi ces
w ith an  un kn o wn  addr ess. Th e INQ UIRY  message is ver y si m il ar  to  the page message,
but may requ i re one addi tio nal train  peri od to  co ll ect all  th e respo nses. A pow er savin g
m ode can  be used fo r  con n ected uni ts in  a pi co net if no  data needs to be tr an sm i tted. The
m aster uni t can  put sl ave uni ts in to  HO LD mo de, where on ly an  inter n al  ti mer is ru nn i ng.
S lave un its can  also  dem and to be pu t into HOL D mode. Data tr an sf er  restarts in stantl y
w hen un i ts tr an si ti o n ou t of HO L D mo de. The HO LD is used when  con necti ng several
picon ets or man agin g a lo w po wer  devi ce such  as a tem per atur e sen so r . Tw o  mor e low
pow er  mo des are avai labl e, th e SNIFF mo de an d th e PARK mode. In  the SNIFF mode, a
slave devi ce li sten s to the pico net at redu ced rate, th u s reducin g its du ty cycl e. Th e SNIFF
i nter val  is pro gr am m able an d depen ds on  the appl i cati on . In the PARK mode, a device is
sti ll  synchr o ni zed to th e picon et bu t does not participate in  the tr af fi c. Parked devices
h ave gi ven  up their  MA C address an d occasio n al  li sten  to  the tr af fi c of the master  to  re- 
syn ch ro n ize and check on  br oadcast messages. If we li st th e modes in  incr easi ng or der  of
pow er  ef fi ci ency, th en  th e SNIFF mode has th e hi gher du ty cycle, fo l lo wed by th e HOL D
m ode wi th a low er  du ty cycl e, an d fi n ishi ng wi th  th e PA RK mo de wi th  th e low est duty
cycle.



L in k types an d packe t types

The lin k type def in es wh at type of  packets can  be used on a par ti cu l ar  li nk. Th e Blu eto oth
baseban d tech no lo gy su ppo rts tw o  l in k types: 

•  S yn ch ro n ou s Con necti on  O r iented (S CO )  type (used pr im ar i ly f o r vo ice)

•  A synchr o no us Co nn ectio nl ess ( ACL ) type (u sed pri m ar il y for  packet data)

Dif feren t master- sl ave pair s of  th e sam e pi con et can use dif f er en t lin k types, and th e li nk
type may chan ge arbi tr ar i ly dur i ng a sessio n . Each li nk type su ppor ts up to  sixteen
dif feren t packet types. Fou r of  th ese are co ntro l  packets an d are co mm on  fo r bo th SCO
and ACL  li nks. Bo th  li nk types use a Ti me Di vi si o n Du pl ex (TDD)  sch eme fo r fu ll - du pl ex
transmi ssi on s. Th e SCO  li nk is sym metri c an d typi call y suppo r ts tim e-bou n ded vo i ce
traff ic. SCO  packets are tr an sm i tted over  reserved in ter vals. Once the co nn ecti o n is
establi shed, bo th  master  an d sl ave un its may sen d SCO  packets witho u t bei ng pol l ed.
O ne SCO  packet types all o ws both  voi ce an d data transmi ssi on  - wi th  on ly th e data
por ti on  bein g retran sm itted when  cor r upted. Th e ACL  lin k is packet ori en ted and su ppo rts
both sym metr i c an d asymm etr ic tr af fi c. Th e master  uni t con tr o ls the li nk bandwi dth  an d
decides ho w much pi con et bandwi dth  is given  to  each  slave, an d th e sym metry of the
traff ic. Slaves must be pol led bef or e they can  tr an sm it data. The ACL li n k al so  su ppo rts
bro adcast messages fro m the m aster  to  all  sl aves in  the pi co n et.

E rror c o rrec t io n

There ar e th r ee err o r- co r rectio n  sch emes def in ed fo r Bl u etoo th baseban d con tr ol l er s: 

•  1 /3  r ate f or w ar d er r or  co rr ecti o n co de (FEC) 

•  2 /3  r ate f or w ar d er r or  co rr ecti o n co de FE C

•  A utom ati c repeat request (A RQ ) sch em e f or  data.

The pur pose of th e FEC scheme on  the data payl oad is to  redu ce th e num ber  of
r etransm issi o ns. Ho w ever , in a reaso n ably er ro r- f ree en vir on m en t, FE C cr eates
u nn ecessar y overh ead that reduces th e thr ou ghput. Theref or e, th e packet def in iti on s
h ave been kept fl exi bl e as to  wh ether  or no t to use FEC in  th e payl o ad. The packet
h eader is al w ays pr o tected by a 1/ 3 rate FE C; it co ntai n s val uabl e lin k inf or matio n and



sho ul d sur vi ve bi t err or s. An  un nu mbered ARQ  sch eme is appli ed in  wh ich data
transmi tted in on e slo t is di rectl y ackno wl edged by the reci pient in  the next sl ot. For  a
data tr ansmi ssi on  to  be ackno wl edged bo th  th e header er r or  ch eck an d the cycl ic
r edun dan cy ch eck mu st be okay; oth er w ise a negati ve ackn ow ledge i s retur n ed.

Aut he nt icatio n an d P rivac y

The B lu eto oth  baseband pr ovides user  pr otectio n and i nf o rm ati on  pri vacy mechani sms at
the physical  layer. Au th enticati on  an d en cr yptio n  i s im plemen ted in  th e sam e way i n each
B lu etoo th device, appr opr iate f o r th e ad ho c n atu re o f the n etw or k. Co nn ectio ns may
r equi re a on e-w ay, two -w ay, o r no au thenticati on . A uthen ti catio n is based o n a
chall en ge- respo nse algor i th m. A u th en ticatio n  i s a key co mpon ent o f any B l ueto oth 
system, al lo w in g th e u ser  to devel op a do mai n of  tr ust between a per so nal  B lu eto oth
device, su ch  as all o wi ng on ly th e ow n er 's n o tebo o k co mpu ter to co mm u ni cate th ro u gh 
the o wn er's cel lu lar  tel eph on e. En cr yptio n is used to  pr otect the pr ivacy o f th e
con necti on . Blu etoo th uses a str eam cipher wel l sui ted for  a si li co n  i mpl em en tatio n with
secret key l ength s of 0, 40 , or  64  bi ts. Key m an agement is l eft to higher  l ayer  so ftw ar e.
The goal  o f Blu etoo th's secur ity m ech an isms is to  pro vi de an  appr opr iate level of
pro tecti on  f o r Bl uetoo th 's sh or t-r an ge natu r e an d u se i n  a gl obal  en vi ro n ment. Users
r equi ri n g stalw ar t pro tecti on  ar e en cou raged to use str o nger  secu ri ty mechani sm s
avail abl e in  netw or k tran spor t pro to col s an d appl icatio n  pro grams.

L in k Man ageme nt 

The Lin k Man ager (L M ) so f tw ar e entity car ri es ou t lin k setup, authen ti catio n, li nk
con fi gu r atio n , an d oth er  pr otoco ls. The Lin k Man ager di sco ver s other  rem o te LM's and
com mu ni cates wi th  th em  vi a th e Lin k Man ager  Pr oto co l (L M P) . To perf o rm  its servi ce
pro vi der  rol e, th e LM uses th e ser vi ces of the un derl yi n g Li n k Co ntr ol ler  (LC). Servi ces
pro vi ded:

•  S en di ng an d recei vi n g of  data

•  Nam e request. The Li nk Manager has an  eff ici en t means to  inqu ir e an d repo rt a
n am e or  devi ce ID u pto  1 6  characters in  l en gth .

•  L in k address in qu ir i es.

•  Con necti on  set- up.

•  A uthenti cati o n.

•  L in k mo de negotiati o n an d set-u p, e.g. data or  data/voi ce. Th is may be ch an ged
dur in g a con n ecti on .

•  The L in k M an ager decides th e actual frame type o n  a packet-by-packet basi s.

•  S etti ng a device in  sn if f  mode. In  sn if f mo de, th e du ty cycl e of th e slave is
r educed:  it listens on ly ever y M slo ts wh er e M is negoti ated at the Li nk manager .
The master  can on ly star t transm issi o n in  specif i ed tim e slo ts spaced at regu lar
i nter val s.

•  S etti ng a li n k devi ce on  ho ld. In ho l d mo de, tur n in g of f  the receiver fo r  lon ger
per io ds saves pow er . Any devi ce can wake up th e lin k again , with an  aver age
l aten cy of  4 seco nds. Th i s is defi ned by th e Lin k Man ager an d han dl ed by th e Li n k
Con tr ol l er .

•  S etti ng a device in  park mo de wh en  it does not need to par ti cipate on th e chann el
but wan ts to  stay synchr o ni zed. It wakes up at regu lar inter val s to  li sten to  th e
chann el  in  or der to  re-synchr on i ze wi th  the rest of  the pi co n et, an d to check fo r
page messages.

S oftware  Framework



B lu etoo th devices wi ll  be requi r ed to  suppo r t basel in e inter o perabi l ity featu re
r equi rem en ts to  create a po si ti ve co n su mer exper i en ce. For  so me devi ces, th ese
r equi rem en ts wi ll  extend fr om  radi o modul e com pl i an ce an d ai r  pro to col s, up to
appli catio n- l evel  pr otoco ls and object exch ange for mats. For  other devices, such  as a
h eadset, the featur e requ ir em en ts wi l l be si gn if i cantly less. Ensur i ng th at any devi ce
displ ayi ng th e Bl uetoo th  "l ogo"  in ter oper ates wi th other  Blu eto oth devices is a go al  of  the
B lu etoo th pr o gr am . Sof tw are intero per abil ity begi ns with  the Bl ueto o th  li nk level pr o to co l
r espo nsi bl e for  pro tocol  mu ltipl exin g, devi ce an d ser vi ce di sco very, and segm en tatio n  and
r eassem bly. Blu etoo th devices mu st be abl e to recogni se each  other and lo ad the
appro pr i ate sof tw ar e to disco ver  the hi gh er  level  abi li ties each device suppo rts.
Inter operabi l ity at th e appli catio n level  requ ir es iden tical  pr otoco l stacks. Di ff er ent classes
o f Bl uetoo th  devi ces (PC's, han dhelds, headsets, cell ul ar tel epho nes) have di ff erent
com pl ian ce requ ir em ents. Fo r example, you  wo ul d never  expect a Bl uetoo th  headset to
con tain  an  addr ess boo k. Headsets co m pl iance impl ies Bl u etoo th radi o  com pli an ce, audi o
capabil i ty, and devi ce di scover y pro tocol s. Mo re fu ncti o nali ty wo ul d be expected fro m
cel lu lar  pho n es, han dh el d and no tebo o k co mpu ters. To obtai n thi s fu n ctio n al ity, th e
B lu etoo th so f tw ar e framew or k wi l l reu se exi sti ng specif i cati o ns such  as OBE X,
vCard/vCal en dar , Hu m an  In terf ace Devi ce (HID), an d TCP/ IP rather th an in ven t yet
ano th er  set of new speci f icatio n s. Devi ce co mpli ance wi l l requi re co nf or m an ce to  both  the
B lu etoo th Speci fi catio n and exi sti ng pr otoco ls. The Sof tware Fr am ew o rk is con tem pl ati ng
the f ol l ow in g f un cti on s: 

•  Con fi gu r atio n  and di agno sis u ti l ity

•  Device disco ver y

•  Cable em ul ati on 

•  P er ipher al  co mm un icati on 

•  A udio  co mm un i cati on  an d cal l co n tr ol 

•  O bject exchan ge f or  bu si n ess car ds an d ph on e boo ks Netw o rkin g pro to col 

P C Ge ne ral

U sage mo dels an d im plemen tati on  exam ples wi th a noteboo k PC focus ar e descr ibed in
thi s secti on . The Bl ueto o th  Specif icati on  co ntem plates inter f aces wh er e the radi o mo dul es
m ay be integr ated in to  no tebo ok perso nal co m pu ter s or  attach ed usin g PC- Car d or  US B.
Noteboo k P C usage m o dels in cl ude:

•  Rem ote netwo r ki ng u sin g a B lu eto oth cel lu lar  pho n e.

•  S peaker pho ne appl icati on s u si ng a Bl u etoo th  cell u lar ph o ne

•  B usin ess car d exchan ge betw een Blu eto oth no teboo ks, h an dhelds, an d pho nes.

•  Cal en dar  syn chr on isati on  betw een  B lu eto oth notebo oks, h andhel ds, an d pho n es.

B lu etoo th techn ol ogy i s operati n g system in depen den t an d n ot ti ed to  any specif i c
o perati n g system. Im pl em entatio n s of  th e Bl u etoo th Speci fi catio n fo r  several co m merci al 
o perati n g systems ar e in  develo pment. For  n o tebo o k co mpu ters, the i m pl em entatio n  o f
the B lu eto oth  S peci f icati on  i n Micro sof t Wi n do ws9 8 an d NT 5.0  u si ng WDM and NDIS 
dri vers is bein g co n templ ated.*  Cu sto mer- vi sible in tero per abi li ty i s pro m oted by r equ ir in g
m in im al  level s of  so ftwar e fu nctio nal ity, su ch  as speakerpho n e, o n notebo ok com puter s.) 
* Th ir d- par ty br an ds an d nam es ar e th e pro per ty o f  their  respective own er s.

T elepho n e

U sage mo dels an d im plemen tati on  exam ples fo cused on  the di gi tal  cel l ul ar  ph on e are
descr ibed in  th is sectio n . Th e Blu eto oth Speci fi catio n con tem pl ates in ter faces where th e
r adio  mo du les may be integr ated di rectl y in to cel lu lar han dsets or attach ed usi n g an  add- 
o n devi ce. P h on e usage m o dels i n cl ude ( ar e not co nstr ai n ed to ): 



•  W ir el ess h an ds- fr ee oper ati on  u sin g a B lu eto oth headset.

•  Cable-f r ee r emo te n etw or kin g wi th a Blu etoo th no teboo k or han dh el d com pu ter .

•  B usin ess car d exchan ge wi th  oth er Bl u etoo th  ph on es, notebo ok or  han dheld
com pu ter s.

•  A utom ati c address bo ok synchr on i sati o n wi th  tr usted Blu eto oth  notebo oks or
h an dh el d com puter s.

The B lu eto oth  com pl i an ce do cu men t wi l l requ i re di gi tal cel lu l ar  pho n es to  suppo r t so m e
subset of th e B lu eto oth Speci fi catio n . Th e Blu eto oth co n ti ngents wi thi n the tel eph on y
P ro mo ter  com pan ies are w o rkin g with their  f ell ow  em pl oyees i n vo lved in  th e Wi rel ess
A ppli catio n Pro to co l  ( WA P ) Fo ru m  to investi gate how  the tw o techn ol o gi es can ben ef it
f ro m each oth er .

Oth ers

U sage mo dels an d im plemen tati on  exam ples cen tered on oth er  co ntem pl ated Blu etoo th
devices in cl u de:

•  Headsets

•  Han dh el d and wear abl e devices

•  Hum an  In terf ace Devi ce ( HID) co m pl ian t peri pheral s

•  Data an d voi ce access po i nts

The w ir eless headset w il l  suppo r t un tethered audi o fo r pho nes and pr ovide pho ne- qu al i ty
audio  f o r no teboo k com pu ter s operati n g in  so un d- sen si ti ve en vir on men ts. The B lu eto oth 
com pl ian ce do cu ment wi ll  specif y the vari ou s par ts of  th e Speci fi catio n and exi sti ng
speci fi catio n s requ i red by di ff erent cl asses o f per ipher al s.


