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1,Int Ⅰ oductlon 
mep ァ ocessoflmova 甘 on 荻 ldtec ㎞ 廿 c 担 changelsgenera Ⅱ yaccepted 俺 essen Ⅱ alcha Ⅰ actens な cs ぬ Ⅰ 田 e 

p Ⅰ ocess ofeconomlc g Ⅰ oMh 柱 ld lts tra Ⅰ は飴 ma ね on. me d 押 lamlcs oftec ト且 lcal change h 埜 been 師仏 lyzed 
e ぬ ensively  in  ,ecentyears  by  田低 eFen Ⅱ nterestgr0ups  md  mostofthem  have  agreed  山 e  iI ぬ erentcomple お ties 
md  e ぬ e ㎎ iveness  in  ぬ mula 廿 ng  a  comprehensive  model.Concep は of  "pa ぬ田 gm"  ㎞ tec ㎞ icalc 臣 nge  were  put 
ぬ rward  養 m  altem ㎞ ve  to  ㎞ e 甲 ret  ぬ e  dplmljcs  of  tec ㎞ icd  c ㎏㎎ es  mainly  in  qudi ねね ve  tems. "Tec ㎞ o- 

Economic  P 打 a 田 gm" (Freemm  md  Perez, 1986)concep 低 deschbe 山 e  pew ぴ ivetec ㎞ ologies,which  bro ㎡ ly 
i 血 uencethebehavioTof 血 eenti Ⅰ eeconomy.mey  arWe 山 atanew  pew お ivetec ㎞ o10gy  g Ⅰ adually  in  longtem 
cm  leadtonotonly  totec ㎞ ologicalbut 田 soamaoo ァ stmc 憶 ㎡Ⅰ efom  0f ぬ een 血 eeconomy.Dom 下荻 tTec ㎞ o- 

Economic  pa 皿田 gm  cm  emerge  燕 era  chsis  ofstmc 血 d  a 曲 u 鮒 ment, involving  deep  s ㏄ ialmd  ㎞ S は抽廿 onaI 
changes,togetherw 止 h  億 ereplacementof 伍 emotivebrmchesof 田 eeconomy  (Freeman, 1988), 町 ec ㎞ ological 
Pa 皿田 gm"(Dosi, 1982)0n 士 eoTer 睡 Ⅱ d,mlTepe Ⅳ 嬰 ivetec ㎞ ologies, 飴 cuseson  in 田 vidualtec 血 o10giesmd 
t ぬ ce  山 eir  d 抑打 ㎡ cs  md  interac ぉ om  wi ぬ oTer  systems. It is  de 丘 ned  ㏄ 億 e  tec ㎞ ologi ㏄ l oppo 山岨面 es  驚 Ⅰ 

出血 e ㎡ movation  md  someb 埜 icprocedureonhow  to  eXpl0it 市 em.(Dosi,1988). № p 町皿 elw 地 thepa 皿田炉 
concep 尽 ， Nelson  mdW]lnter(1977Hdent 憶 ed 伍 etec ㎞ oIogicd  tr 句 ectohesemphasEng 市 epa ぬ dependencies, 
to  identi ウぬ edirection  oftec ㎞ oIogicd  c ㎏ nges.ourres ㏄ rch  on  JapmeserobodciMovation  sydem  ident 憶 ㎡ 
山 e  m 円 ortec ㎞ o1o 甲 c 田 chmges 田 dng  place  in  robodcs,which  cm  lea 山 to  a  new  robodc  p 打 a 小紐 1.Scienti6c 
bre 荻ヰぬ 0ugh  together  w 皿 new  tec ㎞ ological  0ppommities  shows  cle 釘 signs  of  廿 ms Ⅲ on  to  田 e  eXi 血 ng 
r0boticpa ぬ 小紐 1. 

  ln  recentyears,robotic  technologyundergoes  旺 astic  st Ⅲ c 面㎡ re め mls  with  士 e  present  md  potentl 田 

di 血 sion  ofmobile  md  micro  kind  ohobo は・ 苗 lalysisb ㏄㎡ on  theTec ㎞ o-EconomicN 菰ガ ork  (C 皿 o 軋 1986), 
usmglnteg 丁 ated とセヲぬ sou 正 cesmdme 億 odolo ぎ es,c ぬ Ⅱ gesare0bsewedlnJapmese Ⅰ obotlcpa 田田 gmlnSclence, 
Tec ㎞ ology  md  M 町 ketpolesmd  伍 eirrespectivelhlcages.TMspaperdscussesour6nding  on  伍 echmgest0 
eXisting  indus 田田 robotpa 皿田 gm  md 山 emmagementmdpolicyconcems.Se ㎡ on  2,dscusses 伍 e 油 mework 
md  methodologies  in  bhefmd  section  3  eXpM 岱山 e  sig ㎎ ofchmges  to  血 e  eXisting  pan 田細 1. Secdon  4 
elaborates@the@management@and@policy@concerns@in@different@levels@and@finally@summarizes@in@the@last@section   

2.  Framewo,k  and  Methodol0gies. 
Fmnework  oftec ㎞ o-ec0nomicnetwork,which  canbedeRned  於 a.setofc ㏄ rd ㎎ ted  s ㏄ ofdispa 皿 te 

actors  such  さ行Ⅰ び ， mivers 市 es,  rese 荻 ch  centers,  血 mc 田町 d  0ther  suppo ㎡ ng  orgm 二 %tions,  which 
participate…ollectively（n》he‥esign ， development ， production‖nd‥iffusion｝rocesses ， goods‖nd《ervices《ome 

ofw ㎡ ch  givehseto  commercialtr ⅡⅠ 乏 sac 廿 on  (CaIIon,M. 1991).me 行れ 皿 ew0 丁 k  iso Ⅰ gmized  打 omd  m2%0 Ⅰ poles 
and@each@of@which@are@defined@by@the@type@of@intermediaries@circulated@among@the@poles ， We@analyzed@the@robotic 
indust Ⅳ㎞ o ㎞ eeII 向 orpoIes,w ㎡ ch  dire ㎝ y  i 血 uencethe ㎞ lovati0n  system  ㏄ Science-activ 市 esprducing 
ce ㎡ 6ed  ㎞ owIedge,Tec ㎞ 010gy  -design 憶 g  md  developing  ofmateHalprodu ㏄ 伍 at 虹 e  capable  ofrendjng 
speci6c5ewicesmdM 打 ket-userde 血 md. 

Publication  a ㏄ v 田 esusing  compendeX  publication 由ぬ b ㏄ e 捲山 erepresen ぬ tiveproXy  ぬ Ⅰ 伍 eScience 
pole,patmtactiv 田 esusing  US  patent 曲ぬ b 於 e お市 erepresen ぬ tiveactiv 吋飴 rTec ㎞ o1o 緩 polemd 山 emarket 
血ぬ 仕 0m  山 ev 打 ioussourcesinclu 田 ng  Intemati0nalFede 田 tion  of 又 ob0ticSmdJapm  RobotASs ㏄ iation ぬア田 e 

M 打 ketpole  are  used  捧ぬぬ sources  ぬ r  ourma 坤 ic 杣 approach. me  resu 応 are  veh 丘 ed  thr0ugh  e ぬ e 於 ive 
intewiews  with  represen ぬ tive  people  丘 om  academia,  ㎞ du 鰍 Ⅳ md  Public  research  I ㎎ 廿 mtes.  Co-w0rd  - 

care ぬ Ily  selected  ke が Nords  md  co モ 1 ぬ s 漁 cation  techI 廿 ques  are  used  to  e ぬ ra ㏄面 王 omation  仕 om  the  むぬ b 盤 es 

and［apping》echniques‖re「sed》o》race》he‥ynamic‘volution》o》he‘xisting｝aradigm   
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3.@ Si   ns@of@Changes@to@the@existing@paradigm   

Ⅱ cm  be  甘 aced  丘 om  the  evo № t 油 n  of  robotuCs 田 at 血 most  of 田 e  c 埜 es ぬ etype  ofi 山 ㎎ vatlon  ㎞ 血 e 

robo 廿 c  tec ㎞ oloW  h さ been  incremen 田 in  na 加 Ⅰ e.The  mn  呼 Pe  industhal 丁 obo 侭 (early  1g50s), 億 en  mob 廿 e 

robo は (late  l960s)  md  recently  (e 荻 ly  1980s)  伍 e  micr0  ， obo は て my  be  considered  ㏄ 市 e  n 面 n  ra 田 cal 
imovatio ㎎・ me  introduction  of  伍 duS ㎡ 杣 robo は in  late  60s  md  e 皿 y  70s  led  to  山 e  revolution  in  伍 e 

manu 俺 c ぬ血 g  indus ㎡ esmd  ぬ田 c 皿 y  c ぬ nged  億 e 巾 mu 俺血 ㎡ ng  p 町 a 山 gm.New  concep は md  co ㎡ 糾 radons 
to  improve  the  produc ね vity  md  ReXibiIhy  were  in 甘 oduced  to  c № nge  伍 e  mec № nbed  produ ㎡ on  systems. 

㎞ dus ㎡ 囲 robob  in  mostof 伍 ec ㏄ esisa ㏄ ntmlcomponentofHexiblemmu 俺 c 抽 Hng  system,prducedamuch 
widerrmlge  ofp,oductvaha ね om  atrela 廿 vely  low  vo ㎞ neswith  ㎡ 輌 tec ㎞ icalstm 由 rds. Fle ぬ ble  computer 
controlIed  automa ぉ lon  became  perV ㏄ ive  especially  in  Japm.  Combinatio ㏄ of  ra 田 Cal  md  incremen 田 

iMPvati0nsin 田 einduS ㎡ 囲 robottec ㎞ ology  士 ove Ⅱ 伍 tonew  applications 町 e ㏄ 血 geting  mmy  mmu ぬ c 杣 Ⅱ ng 

operaho ㎎ md  m&lagementmd  orgmlzahomlchmges   

mep 打 a ㎡ gm  w ㏄仙田 lershaped 市 roughjointpromotion 田 e 丘 o ぬ by 宙 egove 血 mentmd  面 du 鮒甲 md 
socio-economic@interac@ons ， Fear@of@unemployment,@ski Ⅰ   obsolescence,@new@skills@requirements@were@some 
of 田 es ㏄ ialissuesaroseat ㎞ t 田 S ぬ ges.  JapmesenatiomlenviFonInentin  seve ㎡ ways 田偽 timeemploy 血 ent, 
enginee ぬ lgImmger5,coTomtegovemmce 菰 uC 抽 re,6mnc 田 incentives,longtem  plaming,etc.)encour 穏 ed 
伍 e  emergence  of № du ㏄ h 田 robotpara 田 gm  ぬ ushelped  t0  世 血 se  in  m 埜 sive  scde  comp 荻 a ぬ vely.Now  Japm 
holdsmore 市皿 60%oof ぬ eworld  robotpopula ね on.Robo Ⅱ ntroduction  市 Japm  s ㎞ ce  l970  gradu 皿 y  replaced 
田 e  e ね sted  mechmi ぬね 0n  pa ぬ山 gm  thus  led  to  tec ㎞ o モ conomic  md  inst 而 donal chmges  especially  in  市 e 

manu 伍 c 加山 lg  enviro Ⅲ nent. 
We  obsewed  in  ourres ㏄ rch,combina ね on  ofnew  radcal ㎝ d  incremen 卸 imovatiom  in  億 e  mobile  md 

micro  kind  of  robo 低 ㏄ an ㎡ みぼ ecting  severd  ar ㏄ S  of  而 dus ㎡ alrobot  pa 匝田伊 Ⅱ㏄ well  さ giving  bi 血 lto  a 
en 血 ely  new  丘 ontiers. Unlike  indu 甜 H 杣 robo も which  had  radcally  chmged  o Ⅲ y  山 e  Imnu 俺 c 抽 hng  p 町杣 jgn, 
伍 e  new  tec ㎞ ologicaI c ㎞ nges  in  億 e  robotic  indu 鮒ワ seem  m0re  pe Ⅳ ぁ ive  md  have  the  potent 田 to  血 ect 
dispaMe  indus ㎡ es  or  sedo 邱 in  d 血 erentways. Combhed  wi ぬ chmges  in  indus ㎡ al robo ぉ c  tec ㎞ oIogies, 
robodctec ㎞ oIogy  ist ぬ m ぬ m 廿 ng  芯 elhnto  a  new  pa ね山 gm,which  cm  宙 ㎡ uencenot0nly  億 etec ㎞ ology,but 
dso  伍 esocio-economic  developmen な ・ Herewe  sunmahze 田 e  sig 邱 ofpam 伍 gm  tru 血 tion  found  t 肝 0ugh  our 
rese 打 chin  d 血 erenta,eaS.Wel 泊 out 伍 en 田 n  obsewationofourrese 打 chon  signofp 虹れ 田 gm  廿 amition. 
a) ， Dominant@design: 

ぬ m  け Pe  下 dus ㎡ al,oboth ㏄ been  co 曲 idered  ℡ tilrecently, ㏄ 市 edominating  design  in  億 erobotics   
Though@ massive@ customization@taking@ place@ depending@ ・ on@the@ application ， working@ environment ， precision 
needed ， cost@etc ・ ， until@recently@the@basic@structure@in@most@of@the@cases@remained@same ， The@image@of@robot@has 

㏄ aned  chmging  recently  with  山 e  success ぬ l  intr0duction  of  mobile  kind  of  robo は・Ⅲ lese  robob  more 
specialized  th 血ぬ e  indu ㏄Ⅱ 田 one, are  now  emerging  to  飴 m  new  m 町 kets. Recently  Japm  Robot  面 st 血 te 

removed  田 e  name  "indu ㏄ Ha Ⅱ， 丘 om  its  name  Japm  血 dus ㎡ aI  Robot  As5ociation,  listed  伍 st  time  山 e 

commercially@available@mobile@kind@of@robots ， including@AGVs ， in@its@annual@robot@specification@of@its@regular 
members ・ Wth@ the@ successful@ introduction@ of@ mars@ pathfinder ， Honda ・ s@ humanoid ， Sony@ and@ Mtsubishi 
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Electric ・ s@pet@robot ， etc ， targeting@welfare@and@entertainment@industries ， numerous@defense@applications ， etc ， the 
dominmtdesign  in  伍 e  eme,ging  p 肛 a 田 gm  № S  no  more  億 e  am  tWe  indus ㎡ alrobot.Mobile  md  micro  kind 
robo は№ veno  6xed  stmc 抽 remddepen 田 ng  on 田 eapp Ⅱ cations, 田 estmc 抽 ， ed 血 ers   

Science ， Technology@and@Market@poles@clearly@show@the@signs@of@changes ・ Industrial@robots@are@on@the 
declining  trend  ofitStechnology  life  cyclemd  田 e  mobile  md  microkln ホ are 市 thegrowth  st ㎎ e.Mobile  md 
micro  kindshave  overt 荻 en  伍 e  indus ㎡ alrobotac 廿 ㎡ け md  overallresource  allocation  ofrobotindustry  fRr 鮒 

timesin  Sciencepole.Dominmtdesign  in  aIlt ぬ eepolesh 埜 s ぬ 」 nned  chmg ㎞ g   

                                  n """"" l 目 Ⅰ 

宮 lndustrlalRo ㎏ t 
  

  

      Pa ヰ a@ad り m 
ⅠⅠ % Ⅰ正田Ⅰ 三 

ⅡⅠ 色 -% Ⅰ つコ                   
ETC   

Figure・   

b) ， Component@Technologies ， 

Robotics@had@earlier@been@considered@as@a@field@of@technology@absorber ， consists@of@mechanical ， electrical 
&  eIec 甘 o ㎡ csmd  controls. ぬ ly  developmentS  in  田 e  otherf6eld  山雨 lse  into  由 erobotics.Con な olshave  been  億 e 
㎡ v 下 g  neld  t ぬ oughout 億 e  robotic  development. ℡ e  recenttrms 田 0n  in  士 e  p 打 a 田 gm  c № nges  市 e  robodc 
technology@into@ "absorber/supplier"@field@and@development@taking@in@robotics@diffuses@into@many@other@fields   
SMeofan, ㎡ gMy  c № Ilenging  md  moreb 村 cna ぬ reohesearches 打 enow  donein  市 erobotics 芯 e 吐 md  偽 ster 
other@fields ， Intelligence@(AI)@and@software@related@fields@are@becoming@the@key@technologies@in@general ・ Mobile 
robots,depend 田 g  on  市 e  app Ⅱ ca お o 円ゐ ァ example,require  backg Ⅰ ound  l Ⅰ lowledge  of 田 atten ㎡ 几 co 血血 11I Ⅱ ca Ⅱ on 

接 ld  navigation  capab Ⅱ れ ies  接 ld  por ね ble  power  sources.Mic Ⅰ o  robo 於 Ⅰ equire  tecl Ⅱ 10logies  of  mic Ⅱ o  1 凌ぬ Ⅰ e  打 ld 
needs  ac 血 ators,se ㎎ ors,manipula Ⅱ ng  g Ⅱ ppers  酊 ld  othe Ⅱ inte ㎡ aces  in  micro  level. № add は ion  田 e  new  matehals 
md  nmo-tec ㎞ ology  research,  ㎡ gh  precision  ㎡ cro  mmu 俺 c 面 hng  bec0mes  addhional  tec ㎞ ologies.  Key 
㎡ v ㎞ gtec ㎞ ologies 荻 ealsointru ㎡ tion  in  SciencemdTec ㎞ ologypolestoaddvalues 伍 d 血 erent 驚 Ⅱ㎎・ 

） Technology  Ourresearch  Structure  s 憶 dies  using  co-cl 養 s 市 cation-mapping  tee ぬ nque  on  田 e  Science  pole, め und  out ぬ at 伍 . e 

technological@convergence@are@taking@place@at@a@rapid@rate ， Highly@heterogeneous@fields@are@being@integrated 
together@us@     g@robotics@as@a@l@     k ・ Ultimately ， robotic@technology@becomes@a@field@of@open@connectivity@in@which@a 
new@field@can@be@easily@integrated ， 

d).@ Market/application@Structure 
If@robotics@is@considered@as@a@whole ， application@of@industrial@robots@are@getting@saturated@in@some@sectors 

of 由 e  Japmese  indus ㎡ es  (automobile, elec ㎡ calmach 伍 e 甲 ). New  鮒 ㏄ k  incre ㏄ e  of 伍 e  Japmese  Marketpole 
has@ been@ declining ・ W Ⅱ ile@ some@ industries@ are@ saturating ， many@ traditional@ (agriculture ， paper@ printing@ and 
publishing)@are@becomng@new@customers@of@industrial@robots ， In@recent@years ， the@export@and@replacement@have 
been@the@drivers@of@industrial@robotic@industry ・ New@challenges@such@as@shorter@product@cycle ， multi-functionality ， 

flexibility@and@cost@competition@on@one@hand@growth@drivers@such@as@product@ Ⅲ     niaturization ， lack@of@skill@level ， 

high@ quality@ requirements ， availability@of@user@ friendly@ interface@ and@ simulation@ software@ on@the@ other@hand 
， 。 q",, 。 ，， 。 in" 。 ".ionofind",.hal, 。 b 。 、 、 。 。 № 0logi 。 ， ・ 
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Mobile@ kind@ of@robots@ is@ relatively@ new@ and@ occupying@ applications@ highly@ different@ from@ industrial 
robots.Mmu 億 ctu 「 hng  (AGVs),Construction  (wallpa ㎞ ting  &  面 spection,materl 田 handling,n ㏄ rpolishing  etc.), 
mi   i   g@(drilling Ⅰ   servi   e@(pi   e@inspection ， nuc Ⅰ   ar@plnt@@     specton ， underwater@cab ⅠⅠ   ying@@@inspection@etc ・ ) 

have@already@become@as@commercial@products ， Welfare@applications@to@assist@age@old@people@and@entertainment 
industry@are@expected@to@have@high@potential@and@many@new@products@have@already@introduced ・ Mcro@robots@are 
expected@to@find@application@in@medical ， next@generation@manufacturing@etc ・ ， have@also@progressing@very@fast@in 
田 etec ㎞ lo め gyp 引 e   

e) ， Key@players 
In  allt 血 ee  poles,d 把 amic  c № 血 ges  are  occurn 下 g  in  actorne Ⅰ tvwork  ofJapmese  robotics.Actors  of ぬ e 

market@pole@of@industrial@robot ， which@was@once@more@than@300@companies ， are@on@decreasing@trend@and@few 
players  面 crease  ぬ eir  m 荻 ket  sha,e. Sa ぬ mthg  trend  is  also  obsewed  ㎞ the  indus ㎡ alrobotm ぬ ers.A-simi 厨 

trend  is  obsewed  in  ぬ e  Science  md  Tec ㎞ 01ogy  poles. On  田 e  o 山 er  h 抽出 both  田 e  old  pIayers  active  in  由 e 

indus ㎡ alr0bots  md  en 血 ely  new  playe,s  to  robotic  indu 巨甲 are  ぬ und  to  be  ac ぬ ve  ㎞ mobile  md  micro  robot 
technologies ・ Universities@and@public@research@institutes@are@also@shifting@their@activities@to@mobile@and@micro@kind 
of@robots ・ A@noticeable@change@in@the@trend@is@that@universities;@share@in@the@Science@Pole@has@recently@increased   

In@contrast ， the@ role@ of@university@in@the@technology@pole@is@ comparatively@less ， We@observe@a@widening@gap 
between  acto,s  in  伍 e  science  pole  Ⅱ面 nly  because  of 伍 e  chmge  in  tec ㎞ ology  stmct 町 e. Mobile  md  micro 
robotsunllke lndus 廿 Ⅰ alonesyettoh ぬ velargemarketoppoI 1 Ⅰ 皿 I ね esthusstlllco 中 orateac 圭 cors 打 ereluc ぬ 拙 t 。 

spend@much@on@R&D   

We  obsewe  t Ⅲ ee  di は erent ぬ n お of  acto,snetwo,k, one  is  sa 血 athg  (indus ㎡ 繊 ， 田 e  otherone  is  on 
groMh  s ぬ ge  (mobile)md  田 e  l%toneisin  introducto Ⅳ s ぬ ge(micro). 
0 ・ Promoti0nalactivMes. 

Japm  has  been  promodng  continuously  山 e  r0botic  tec ㎞ ology  丘 om  e 町 ly  1970s  t 比 ough  b ㎡ l 世 ng 

bhdging  ㎞ st 血 tiom  む ld  血 n 田 ng  付加 on 田 proJects. № dus ㎡ a け obotw ㏄ a  6r 鰍 md  市 en  mobile  robotand  recently 
micro@ robot@ have@ been@ promoted@ through@ national@ projects ・ Industrial@ robots@ were@ promoted@ first@ in@ the 
Tec ㎞ l0logy  ㎝ ld  M 沖 ke 十 poles  md  億 en  市 the  Science  poIe  by  success 血 l け creat ㎞ g  山 e  virtuous  loop  by 
coordinating  t ぬ eepoles. 

But ぬ e  smle  cm  notbe  directly  possible  ゐ ァ士 e  mobile  md  microkind  of  robots. Creatmg  a  s ㎞ i 油 

1oop  め rmobile  md  micro  oneslike  indust ㎡ 田 robotnmy  notbea  ㏄ ralght ゐ rward  ㏄ earlier. 
0 ， S0ci0-ec0n0mic  fact0rs, 

For 市 e  hrn  血 ne,robob  arealso  t 荻 gded  directly  伍 econ5umercustomersmd  inte Ⅲ gentmachinesare 
eXpected  to  closely  intera ㏄『 八 dth  human  be;ngs. Ⅱ 億 e  economic  丘 ont,  れ opens  new  丘 ontiers  ぬ r  m 町 k ㏄ 

oppo ㎞ ties.me  c ㎞ gescm  have  new  soci0-economicconsequencesin  ぬ e  emerg ㎞ g  p 酊 a 山 gm. 

9).E 棄 erna Ⅱ ties. 
Developmen 柊 in  i ㎡ om 憶 tion  tecI 皿 0logies  md  dig 油 lteclmoIogies  ) ㎡ th  networung  pa ぬ市 gmsl ぬ ve 

alreadygiven  new  tec ㎞ l0logic 杣 oppomm 憶 esto 田 emobiIe ァ obot.A ぎ ngpopulation, 市千 omation  Hch  inte Ⅲ gent 
communities@and@productivity@concerns@unlike@earlier ， may@help@the@transition@of@the@paradigm@in@long@run   

4.@ Management@and@Policy@concerns   

憶 e 打 lierse ㎡ on,wedscussed  our 価 dingsofclearsi 糾 sofpa ぬ田 gm  trm ㎡ don  ofJapmeserobotic5 
indu 甜 v.mechmging  robotictec ㎞ oloW  pa ぬ伍 gm  raises ぬ Ⅰ 廿 lermmagementmdpoIicy  issues,which  should 
reqUI 「 emorea は en ね On.Wee 下りⅠ mlnehe Ⅰ eSomeof 伍 et ⅡⅠ p0 れ mtlSSUeSwefound Ⅰ 血 0u8 曲Ⅰ OU Ⅰ e ぬ enSIvereS 甘 Ⅰ Ch 
on  Japmese  robotlc  indu 甜ツ ・ It  f ㏄ uses  onthree  poin 芯 l)Policy  awareness  2)Potentialimpa ぬ 3)  possible 
approaches.Mm ㎎ ementmd  policy  concem  荻 e  discussed  mn  椅 urlevels  ㎎ shownin  億 e  Ⅱ 雙 Ie. 

N A T lo N A 」 し丘 V 毎 L 

R O B O T@ 1C@ N E TW O R K@ L EV E L 

  AC TO R S@ L EV E L 

  
Figure@3:@Four@Levels@of@Management@and@Policy@concerns ・ 

Four@levels@ indicate@the@decision@hierarchy@from@activity@(micro)@to@national@ (macro)@ and@we@summarize@the 
man ㎎ ementmd  policy  concemmSin  由 e 驚 urgroupings   
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Table@1:@ Management@and@Policy@concerns ， 

5.  Discussi0n 
Based@ on@ our@ research@ on@ Science ， Technology@ and@ Market@ poles ， clear@ signs@ are@ identified@ for 

emergenceofnew  pa ロ田 gm. ℡ spaperdlscussed 田 echanglng  robottec ㎞ ology  pm 出 gm  md 山 em 無明 ement 
md  policy  concems  in  ぬ ur  d 血 erent  decision  山戎 ing  Ievels  ㌍ actihty,  actors,  netW0rk  md  mtional. We 
summahzed  市 e  mm ㎎ ement  md  policy  concems  into  thee  groupings  ㏄ policy  aw 打 eness,poten ぉ杣 impac 麓 

md  possible  approaches. It  concludes  new  imova 廿 ve  me ㎎ u,es  needed  t0  shape  億 e  eme,ging  pm 小皿 into 
desired@trajectories   
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