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Abstract 
A@ literature@ survey@ revealed@ that@ the@ single@ word 

"roadmap"@ has@ surfaced@ as@ a@ popu Ⅰ   r@ metaphor@ for 
p Ⅰ   nni   g@ resources@ for@ sci   nce@ and@ techn0ogy 

development@[1] ・ The@variant@term@of@"roadmapping" 

is  a  new  verb  that  describes  the  process  of  roadmap 
development ・ In@ this@ paper ， roadmapping@ process@ is 

identified@ to@ be@ an@ interactive@ process@ and@ achieve 
higher@ likelihood@ of@promoting@knowledge@ flow@and 
faClitati   g@know@   dge@ integrat@   n@with@@   and@among 
an orgm Ⅰ ぬ tlon(s). B ㎎ ed on core competence md 

knowledge-based@view,@it@is@shown@that@organization's 
core@ competence@ can@ be@ strengthened@ more 

e 印 ectively  and  nmIy  t 叶 ough  Ⅰ oadmapping  p Ⅰ ocess 

dUe  to  lts  た atU Ⅰ e  ㏄ an  e 什 ectIve  colIectlve  le ㎝Ⅱ lng   

Consequen Ⅰ   y,@ more@ competiive@ advantage@ i   
established@ and@ sustained@ by@ using@ roadmapping 
approach ・ 

1.@ Introduction 
  Ro 仰 dma 戸 O れ d  roa 研 map や肋ど 

Technology@ roadmapping@ has@ become@ a@ popular 
activity@in@all@sub ， areas@of@technology@over@the@last@ten 

years ・ There@ exists@ no@ single@ universal@ definition@ of 

what@a@roadmap@is@and@how@it@should@be@constructed 
[2] ， A@roadmap ， in@its@general@definition ， is@the@view 

of@a@group@of@stakeholders@as@to@how@to@achieve@their 
desired@ objective@ [3] ・ The@ roadmap@ identifies@ future 
direction ， main@ challenges ， intermediate@ milestones 

and@their@interrelationships@[2]   

Roadmapping@refers@to@the@process@of@formulating 
and@ updating@ a@ roadmap ・ It@ offers@ a@ framework@ to 

visu3ly@ integrate@ market ， product ， and@ technology 
evolution@ [4.@ 5] ・ Using@ the@ framework,@ gather 
i   formati   n@ from@ vaTous@ sources@ to@ strategi   ally 

develop@ plans@ for@ various@ objectives@ such@ as@ R&D 
investment ， new@ product@ development@ and@ so@ on   

Some@authors@also@claims@that@it@is@a@learning@process 
[6.@ 7 Ⅰ   whi   h@ confirms@ to@ our@ perspective@ of 

roadmapping@elaborated@about@later   

Ⅰ 冗 化は m0 ぴ Or  c0 れ c せ r れ丑 ⅠⅠ ねぢ ガイ はゆ 

As  an  eme Ⅰ ging  Ⅱ eld  [l], 丘 oadmapping  app Ⅰ o ㏄ h 

h ㌍ begun  to  catch  a は enHon  什 om  business,indust り， 

government@ and@ academy@ all@ around@ the@ world ・ 

Rese 打 chers  酊 e  s 憶 dy;ng  on  the  issue  丘 om  v 肛 ious 
perspectives ・ Literature@ shows@that@the@ overall@ view@ is 

positive@ and@ encouraging ， and@ many@ people@ even@ see 

roadmapping@technique@ as@the@ solution@ for@technology 
drven@firms@to@sur Ⅴ     ve@and@win@the@increaSng Ⅰ   severe 

competiton ， By@ a@ deep@ investigati   n@ i   to@ the 

roadmappi   g@ process ， we@ found@ that@ roadmapping 
practice@displays@a@great@potential@in@developing@firm ， s 

core  competences  due  to  the  c0llective  le ㎜ ing  た a 憶 re 

[7]@intrinsically@contained@in@the@knowledge@integration 
process ， We@propose@to@improve@firm's@core@competence 

by@roadmapping@approach ， by@levera3ng@its@i   teracti   e 

Ie ㎝Ⅱ lng  mecha Ⅲ sm. So  f 肝 ， slnce  the Ⅰ e  Is  た w  a は empt 

to@ link@ roadmapPng@ approach@ with@ firm ， s@ core 

competence,@ this@ study@ @@   8m@ at@ exp Ⅰ   ring@ the 
untouched  肝 ea,  to  ac 田 e 而 calIy  f ㎝ the  gap  md 

me ㎝ lwh Ⅱ etop Ⅰ ovide 且 Ⅰ 血 san  p Ⅱ acticalwayt0  develop 

theircorecompetences. 

2.  Core  Competence  and Knowledge Based 
View 

・ CooreCoom 甲乙せれ ce 

In@ 1990 ， in@ their@ influential@ paper-"The@ core 

competence  of  the  co 甲 ora Ⅱ on",  C.K.  Pra れ alad  and 

G ㎝Ⅳ H ㎝Ⅱ el  prop0se  a  "c0mpetence  甘 ee  modeI"  to 

illustrate@ the@ root@ of@ competitive@ advantage ， "The 
d Ⅳ ers 市 ed  co 甲 orat;on  is  a  l 町 ge  tree. The  tmr 止 ㎝ )d 

m 勺 orllmbs 町 e  core  products,the  smallerbranches 町 e 

business@ units,@ the@ leaves ， flowers ， and@ fruit@ are@ end 

products ， The@ root@ system@ that@ provides@ nourishment ， 

sustenmce,  卸 d  s 伍 bi Ⅱ ゆ is  the  core  competence"  [8]   

They@ coined@ the@ term@ core@ competencies@ and@ further 
stated@ that:@ ㏄ Core@ competenci   s@ are@ the@ col Ⅰ   ctive 

learning@ in@ the@ organization ， especially@ how@ to 
coordinate@ diverse@ production@ skills@ and@ integrate 
muti   Ⅰ   streams@ of@techn0oges ・ Core@ competence@ i   

communi   a@on,@ invo Ⅰ   ement,@ and@ a@deep@ commiment 
to@worki   g@across@organi ati   n8@   boundari   s ・ It@i   volves 

many@levels@of@people@and@all@functions ， ，， "[8] ・ Using@the 
cases ， they@ pointed@ out@that@ core@ competences@ are@ the 

source@of@competiti   e@advantage@and@enab4@   the@firm@to 
i   troduce@an@array@of@new@products@and@servi   es ・ For@a 

core@competence@to@be@enduring@and@ensuFng@firms@the 
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competiti   e@ advantage,@ it@needs@to@ be@ dynami   ， The 

competence@ must@ be@ continuouSy@ updated@ and/@ or 
changing@to@maintain@their@value@ in@the@ marketplace 
騰 Ⅰ compeh 廿 ve  advmtage. However, these  dynmic 
core@ competences@ do@ not@ come@ over@ night;@ they 
require@ technological@ and@ skill@ accumulation@ over 
time ・ 

Confirming@to@the@origin8@   description@of@the@term 
of@core@ competence,@ some@ researchers@ believe,@ like 
Yogesh@M3hotra ， that@collective@learning@builds@core 
competence ， parti   u Ⅰ   r Ⅰ   how@ to@ coor4nate@ di   erse 

producti   n@ sKlls@ and@ i   tegrate@ multip Ⅰ   streams@ of 

technology ・ Competencies@ are@ developed@ when@they 
are@ applied@ and@ shared@ [8] ・ Competences@ are 

e ㎞ mced  by  synergy  resuItIng  丘 om  skllI, capabll1 り， 

methods@operating@in@harmonious@unison@[9] ・ With@the 

comp Ⅰ   x@harmoni a Ⅰ     on@and@integra Ⅰ     on,@competences 

are@ not@ tied@ to@ an@ individual@ but@ embedded@ in@ the 

processes  of  Ⅱ mls,  foutines  [l0]  md  there ぬ re  荻 e 

di 価 culttocopy   

・ Ⅲ れ ow ルれ ま かみ 05ed  ノ昭 w 

An  emeFging  knowledge-b ㎎ ed  view  (KBV)  of 
s 廿 ategy  underlies  this  smdy.  Th;s  pe Ⅰ specHve 
considers  ㎞ owledge  ㏄ the  m0st  strategica Ⅱ y 

s 」 gn Ⅰ cant  Ⅰ esou Ⅰ ce  of  the  nrm  [l1],  and  れ s 

p Ⅱ oponents 肛 guethathete 丁 ogeneous ㎞ owledgeb ㏄ es 

md  capabiIit;es  a Ⅲ ong  Ⅱ ms  打 e  the  main 

dete ⅡⅡ ;nantsofsustained  competitive  advmtage  md 
supeh0rc0 甲 0 丁 atepe ㎡ 6mance  [l2,13].Die ㎡ ck  md 
CooI  [14]  made  Ⅱ rst  a は empt  to  integ Ⅱ ate  insights 
related  to  ㏍ V  into  the0 り of  strategy.  They 
concep 抽 alized  the  l0)owledge  of  Ⅱ nns  in  tems  of 

stocks@ and@ flows ， Stocks@ of@ knowledge@ are 

accumulated@ knowledge@ assets ， while@ flows@ are 

knowledge@ streams@ within@ and@ across@ organizations 
that@ contribute@ to@ the@ accumuati   n@ of@ know Ⅰ   dge   

Superi   rs@ stocks@ and@ flows@ are@ seen@ as@ sources@ of 

sustained@ compe Ⅰ     ti   e@ advantage@ and@ supeTor 

pen 飴 rmance.  Kogut  md  Zmder  (I992)  aIso 
emphasized@the@strategic@importance@of@knowledge@as 
a@source@ of@advantage ， They@argued@that@what@firms 
do  be は er than  m ㎝ kets is the  cFea Ⅱ on  ㎝ ld  甘 ans 驚 r of 

knowledge@within@the@organization ・ The@knowledge@of 

the Ⅱ㎜ evoIvesinapath-dependentway,t Ⅲ oughthe 
replication@and@recombination@of@existing@knowledge 
[15] ， Knowledge@ is@ considered@ socially@ constructed 
and@the@creation@of@meaning@occurs@in@ongoing@social 
interactions@ grounded@ in@ working@ practices@ [16]   
Grant@ [17]@ proposed@ a@ knowledge-based@ theory@ of 
strategy ・ He@argues@ sustained@ competitive@advantage 
is@ determined@ by@ non-proprietary@ knowledge@ in@ the 
form@of@tacit@individual@knowledge ， due@to@the@unique 
and@ relatively@ immobile@ nature ・ Yet,@ because@ that 
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w07%.shop4RoadmapP 而 g 

o L 而 k 而互 tec わ月 0/ogy 

Ⅰ， eso り Ⅰ ces 亡 D 白 rLu 亡り re 

marketopportun 仙廿 es 

  I@ @@ Gaps 
    

FiS ひ W  / コ冊 es ぬれ 力 ㎡ T-P ぬれ㍗ ocessco 棚田 s0 ダル ur 

wwo 偲ん甲 s  Sourc ピ Ⅳ 

Although@there@ are@ also@ different@ ways@ to@ formulate 
roadmaps, ith ㏄ been  騰 und  thatthe  c0mmon  た a 抽 res 

are@ obvious-the@ participants@ with@ multi-disciplines 
m 杣く e  ㎝ l  eXplora Ⅱ ve  e Ⅱ 6 れ by  commi は ing  to  m 
in 騰 ma Ⅱ 0n  acquisit;on,  eXpe Ⅱ ence  sh 荻 ;ng  ㎝ ld 

㎞ owledgeinte 肝 a Ⅱ on  md  cfea Ⅱ on  p Ⅰ ocessso  ㌍ t0  step 

ぬ Ⅱ W ぴ d  t0  a  common  ob り ec 付 ve. By  ouF  lo0king  into 
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roadmapping@processes ， the@following@characteristics 
荻 e  identined     

o@ Roadmapping@process@stresses@on@the@information 
acquisition@ from@ various@ aspects@ (externally     

changes@ of@ state@ policy ， laws@ and@ regulation ， 

m 荻 ket  needs,  仙 ture  trends,  new  indust Ⅳ 

standards etc ・ ; internally: technological 
informa Ⅰ     on,@ resources@ from@ va Ⅰ     ous@ func Ⅰ     on 

department ， etc ， ) ・ Roadmaps@ are@ knowledge- 

capture@tools@for@the@company@[18]   

o@ Roadmapping@ process@ stresses@ on@ intern8@   and 
external@ analysis@@Identifying@ needs,@ gaps, 

strengths and weaknesses [19] ， classifying ， 

integrating@internal@resource@and@capabilities ， and 

then@ matching@ internal@ resource@ and@capabilities 
with@requirements@of@extern3@   changes   

o  Roadmapping  activltleso 趙 era  unique  ㎝ ena  md 

opportunity@ by@ bringing@ a@variety@ of@specialists 
with@ vari   d@ experiences@ together@ for@ shaYng 
mental@ models ， experiences@ [7]@ and@ generating 
new@ know Ⅰ   dge ， Roadmapping@ pro Ⅴ     des@ a@ "ba" 

where@ the@ specialized@ and@ tacit@ knowledge@ of 
individuals@could@be@integrated   

o@ Roadmapping@ process@ isof@ is@ a@ process@ of 
knowledge@ integration@ and@ cross-functional 
coordi   ation ・ The roadmappi   g process creates 

linkage ， linking@strategic@choices@based@on@market 
needs@ and@ the@ compe Ⅰ     ti   e@ envionment@ to 

product@ evolution@ and@ feature@ implementations ， 

and@ then@ linking@ product@ plans@ to@ technology 
implementation@plans@[19] ， In@this@sense ， it@shows 

great@potential@in@building@core@competence ・ 

From  the  Ⅱ rst  three  points,  we  can  ㍽ nd  that 
roadmapping@ process@ is@ a@ contnuous@ and@ iterati   e 

collective@ learning@ process@ through@ which@ the 
㎞ loMedge  且 ow  c ㎝ )be  potenHal け俺 c Ⅱ れ aled  so  ㎎ to 

achi   ve@an@optimum@3   Ⅱ   cati   n@of@know Ⅰ   dge@resource ， 

and@through@whi   h@new@combinati   n@and@creati   n@of 

㎞ owledge  肝 e  completed   

It@is@the@ierati   e@c0   Ⅰ   cti   e@learni   g,@integrati   g@and 

coor4na@ng@ activiies@ that@ ensure@ a@ constant 

accumulation@ of@ knowledge ， experience ， and@ an 

unceasing@renewal@of@competences   

Since@ 1990s ， the@ view@ towards@ the@ source@ of 

competltIveadvmt 籠 eh ㏄ chmgedwlththebl 「 thmd 

development@of@the@concept@of@ "core@competence" 
md  田 ]owledge-B ㏄ ed  View.There  also  emerged  Ⅲ e 
terms@like@competence-based@view ， competence-based 
management,@ competence-based@ competition ・ Firms 
have@been@seeking@the@competence-building@methods ， 

as@they@know@that@to@ Ⅰ   ad@to@ competitive@ advantage ， 

competence@ must@ be@ continualy@ developed@ in 
advance@of@competitors ， In@this@study ， from@collective 

learning@perspective,@roadmapping@is@considered@to@be@a 
promising@practice@for@competence ， building@objectives   
When@discussing@the@ issue@of@building@competence@by 
roadmapping@practice ， one@aspect@needs@addressed ， The 

argument@ that@ roadmapping@ is@ a@ collective@ learning 
p Ⅰ ocess and the e ㎞ mcement 0f Ⅱ m,s core 

competences@ is@ the@ resut@ of@c0   Ⅰ   ctive@ Ⅰ   arni   g@ may 
raise@ ques Ⅰ     on@ likC@     other@ processes@ i   volving@ team 

works,@ like@ planning ， designing ， manufacturing@ 8so 
con ぬ in  c0llective  le 荻 ㎡ ng  た a 抽 re,  but  what  superi0r 

features@ make@ roadmappi   g@ exceed@ other@processes@ i   
terms@of@buiding@competences? 

Learni   g@ can@ be@ understood@ as@ the@ process@ that 

transforms@ information@ into@ knowledge@ and@ then@ into 
wisdom@[20] ， We@suggest@that@in@a@broad@sense ， in@a@firm ， 

many@ processes@ involving@ the@ conversion@ from 
information@ to@ wisdom@ can@ be@ called@ as@ collective 
leam ㎡ ng,  t は ou 國 l  w ㎡ ch  Ⅱ rm,s  competences  打 e 

strengthened ・ The@reason@for@roadmapping@practice@to@be 
outstanding@may@ be@ put@ in@this@ way:@ the@roadmapping 
process,@ as@ an@ i   ii   l@ step,@ represents@ exp Ⅰ   ration@for@a 

complex@ matter ， and@ it@ usually@ addresses@ matters@ of 
complete@ difference ・ Thus ， the@ ch3lenges@ are@ the 

u Ⅲ mown  in  the  血憶 re  皿 d  no  precedent  to  騰 1low   

Nevertheless,@ it@ @@   such@ an@ exPorati   e@ practice@that@ i   

able@ to@ display@ great@ significance@ for@ competence- 
building@efforts ・ It@is@worth@noticing     

l. Thereissomuchu Ⅱ ce れ ain け thatthes れ ua Ⅱ oncm 

hardly@be@mastered@easily,@which@represents@a@strict 
learning@period   

2.@ It@is@the@beginning@of@the@whole@efforts@that@sets@the 
goal@ and@ direction ， and@ identifies@ risks ， which 

represents@a@rather@critical@period@of@time   

3.  Asno  pfecedentto  be  № llowed, p 田 ic;pantscould 
be@ encouraged@ to@ make@ a@ creative@ attempt ， which 
tends@to@result@in@differentiation@with@competitors   

4.@ At@ the@ beSn@ng@ of@ an@ explorati   n@ for@ complex 
matter,@ participants@ have@ not@ reached@ the@ taci   
understanding@ and@ agreement@ with@ each@ other ， 

which@ may@produce@ the@higher@heterogeneity ・ The 
high  deg 「 ee  of  heterogenei け cm  be  a  Sood 
challenge’or［anaging‖nd…oordinating ， but‖lso 

tends@ to@ stimulate@ an@ effec Ⅰ     ve@ col Ⅰ   c Ⅰ     ve@ learning 

due@to@the@strong@dynamic@interaction   

5.@ When@ the@ matter@ under@ discussion@ shows@ high 
de 簿 eeofheterogene; 呼 ， it;sh 打 dlyto Ⅱ nda 椅 mat 

for@ the@ way@ of@seeking@ solutions ・ Thus ， the@ core 

competence developed under this condition could 
h 打 dlybeim れ ated   

4.@ Concluding@remarks 
In@ the@ precedi   g@ secti   ns,@ we@ have@ gi   en@ a@ brief 

overview@ of@ core@ competence@ and@ knowledge-based 
viCW@ and@ argued@ roadmapping@ practi   e@ has@ great 
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potential@ in@ developing@ core@ competence@ through 
collective@ learning@ characterizing@ knowledge 
integration@and@creation ， We@also@suggest     

 
 

 
 

 
 

 
 

The@ collective@ lear Ⅲ     ng@ process@ observed@ in 
roadmapping@ practice@ should@ not@ be@ a@ mere 

repetiti   n,@but@a@process@with@creativeness@due@to 
the@ collective@ confrontation@ with@ the@ situation@ of 
difference ， As@a@result ， competences@of@difference 

打 e  stren 酊 hened   

It@ also@ should@ not@ be@ a@ mere@ information 

acquiring@and@processing@process ， but@an@inspiring 
process@ with@ interac Ⅰ     on,@ constructi   e@ dicusSon 

and  even  challenging  debate   

Core@competence@@@   to@be@strengthened@on Ⅰ   by@an 
ong0ng@roadmappi   g@process ， In@th@@   process@ a 

conti   uous@ updati   g@ process@ in@ important@ to 

assure@the@iterative@learning@to@be@continued ・ 

Time@dimension@provides@the@critical@information 
for@ firms@ to@ follow ， and@ milestones@ serve@ as 

i   terme4ate@ go3s@ and@ hCp@ f@ms@ @@   measuFng 
the@progress ・ In@our@vi   w,@competences@coud@be 

effectively@ strengthened@ only@ by@ those 
roadmapping@ processes@ where@ the@ information 
provided@ b)by  time  dimensiondimension receives adequate 
attention ・ Any@ competence-building@ efforts 

overlooking@ the@ time@ framework@ will@ make@ no 

sense   

5.@ For@further@research 
Some@ globally@ leading@ companies,@ like@ Motorola, 

Rockwell@ Automation,@ have@ recognized@ the 
competence-building@ function@ by@ roadmapping 
practie@[17   ・ We@make@the@proposal@to@appe8@   fiF Ⅲ ， 

s@ attenti   n@ to@ th@@   perspecti   e ， In@ i   troduCng@ the 

technique@into@Japan ， there@seems@to@be@lots@of@work@to 

persuade@Japanese@companies@who@tend@to@doubt@the 
effectiveness@of@roadmapping@approach@due@to@lack@of 
successf Ⅱ   cases@ or@ prac Ⅰ     ces@ conducted@ in@ Japan   
Further@ efforts@ in@ disseminating@ roadmapping 
approach@ to@ and@ promoting@ roadmappi   g@ practi   e 
with@ Japanese@ companies@ are@ essential ， For@ future 

， ese 町 ch,  we  thl 皿 that  a  comp 肝 atIve  s 抽 dy  of 

roadmapping@approach@ with@ other@planning@methods 
may@ hCp@ firms@ understand@ the@ essence@ of@ th0r 
distinctionssothatthey  can  m 衣 e  m  e ㏄ y  choice わ r 

their@particular@needs ， We@ are@ 3so@ going@closely@ to 
interpret@ the@ working@ mechanism@ through 
roadmapping@ prac Ⅰ     ce@ strengthens@ core@ competence, 

so@as@to@promote@a@wide@acceptance@of@this@promising 
approach ・ 
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