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Rob o ethics

- a comparative analysis of social acceptance of robots between the West and Japan-

Naho Kitano *

1.Introduction

Thestudyandapplicationofsocialrobotsisenteringthelimelightinmanycountries,andnowa

daysthereareahugenumberoflaboratoriesbothineducationalinstitutionsandinindustrialfacilities

dedicatedtoRobotics.Inmyopinion,thereisaninterestingdifferenceinthestudyapproachtoRobot

icsbetweenWesternresearchersandJapaneseresearchers.IntheWest,inadditiontotheactual

developmentofrobots,academicresearchersoftendiscusshowtoapplysocialrobotstohuman

societies.Theparticipantsinthediscussionshaveverycolorfulbackgrounds,fromthefieldofEngi

neeringtothefieldofLiberalArts.Suchdiscussionshaveraisedanewkindofacademicstudy,

Roboethics.Meanwhile,Japan,acountrycalledthekingdomoftherobot,istakingtheworldleadin

theresearchanddevelopmentofsocialrobots.Infact,theactualapplicationofsocialrobotsinJapan

isalreadytakingastepforwardforeconomicpurposes.In2004April,theMinistryofEconomy,Trade

andIndustry(METI)ofJapanpresentedareportonanunofficialmeetingaboutfuturerobotsin2025.

Inthereport,theMET工presentsaclearvisionthattheJapanesegovernmentisstrategicallytargeting,

andnamesthisambitiouspoliticalstrategyastheNext-generationRobot.Thefuturesocietyofthe

Next一generationRobotprojectgivesaveryconcretevisionofhumanlifewithrobots,andtheseare

notfantasystorieswrittenbyasciencefictionwriter.However,discussingtheethicalissuesofthe

applicationofrobotstoJapanesesocietyseemstobelesspopular.In2004,duringmystaytostudy

attheSantAnnaSchoolofAdvancedStudiesinPisainItalyIhadmanychancestotalkwithItalian

researchersinboththeRoboticsandRoboethicsfields.
Inoticedthattheyfeelfrustratedindiscuss

ingRoboethicalissueswithJapaneseresearchersbecause,accordingtothem,theJapaneseresearch

ersarenotabletoprovideprofoundfeedbackwhenaskedtheiropinionsontheethicalissuesof

applyingrobotstosociety.
Oneoftheresearcherssaidthat"Japanisoneofthebestcountriesfor

Robotics,butJapaneseRoboticsresearchersdonothaveanysoundopinionsontheethicalissuesof

theirownstudy.ThisisalackinJapan.

IdonotagreewithhisopinionthatitisalackinJapan. Inthispaper,Iprovideafeedbackto

him,raisingthequestion!whyaretheethicalissuesofRoboticssofocusedoninWesternsocieties,and

notinJapan?IhaveastrongopinionthatitisnotalackinJapanbutasocial,cultural,andindustrial

differencebetweenJapanandtheWest. Inordertoapproachthistheme,Imadetworesearch

limitations.First,Idefinethetypeofsocialrobottodealwith,aHumanoidRobot. Thereasonfor
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thisdecisionisexplainedinthenextsection. Secondly,IamawarethatAmericanscholars'opinions

onRoboethicsareimportant,butinordertoclarifymyargument,IfocusonthetheoriesofEuropean

Roboethics,mainlyItalian,FrenchandGermantheories. InSection2,1attempttoprovidethekey

pointsincurrentresearchandthedevelopmentoftheHumanoidRobot. Then,inSection3,1examine

thereasonfortheriseofRoboethicsanditstheoriesinEurope. InSection4,incontrast,thesocial

andculturalacceptanceofrobotsinJapanisexplainedfromthreeaspects:historical,sub-cultural,and

politicalaspects.
Then,inSection5,withtheontologicalapproachtoJapaneseculture,Iprovideathe

oryofJapaneseRoboethics. IconcludethatitisnaturalforresearchersdedicatingtoHumanoid

Robotstofacethegapintheunderstandingofthestateoftherobot. Thisiswhyitisessentialto

promotechancestodialogueontheethicalissuesofrobots,withattentiontosocio-culturaldifferences,

domesticallyandinternationally.

2.KeypointsoftheCurrentResearchandDevelopmentofHumanoidRobots

Consideringtheuseofrobotsinthefuture,wecanseethatthereisthepositive,challenging

assumptionthatrobotswillbeworkingdirectlyalongsidehumanbeingsinthenearfuture. Therobot

industryisabroad-basedfuturisticsectorconcentratedacrossaseriesofadvancedtechnologiesand

sciences.FromthecurrentstateofRoboticsresearchanddevelopmentandtheworldrobotindustry,

consideringHumanoidRobotsindiscussingfuturerobotsisinevitable. However,withHumanoid

Robotics,itexpandstherelatedsubjectsofstudy,becausetherearethousandsofquestionsregarding

Humanoids,technically,socially,andethically. Forexample,asthemostfundamentalquestion,why

isasocialrobotusuallyimaginedorpreferredtohaveananthropomorphicform? Whyhavewe,

humanbeings,beenattractedtomakingotherhuman-likeentities? Briefly,whatisaHumanoid?

Whichis"moreHumanoid,arobotwithhuman-likeformandcompletemaster-slavecontrol,oramere

metalliccomputerwithsuper-advancedartificialintelligence? (1)AlthoughthedefinitionofaHuman

oldRobotisstillunclear,researchanddevelopmentofHumanoidRobotsistakingplaceatafastpace

anddiscussionontheeffectivenessofHumanoidRobotsinsocietyisheatingup.
Consideringthe

amountofresearchinHumanoidRoboticsinmanycountries,thespeedofscientificandtechnological

development,andtheinterestinHumanoids,HumanoidRobotsinhumansocietyarenotjustafantasy

butareality.

AsmentionedinSection1,theJapanesegovernmentintendstopositiontherobotindustryasan

importantindustrialsectorinordertobeinternationallycompetitiveinthe21stcentury. Ithas

alreadylaunchedaconsiderableamountofsupportbothinstitutionallyandfinancially. Thisstance

ofJapantowardstheimplementationofrobotsisgainingalotofattentionbothdomesticallyand

internationally.VeruggiotalksaboutJapaneseHumanoidresearchanddevelopment[Veruggio2004:

40-47]inwhichJapanhasinvestedabout40milliondollarsinonlytheHumanoidRoboticsProject

between1999-2003,whichstimulatedresearchinanumberoflaboratoriesbothinuniversitiesandin

industry.Theresultsoftheseprojectsareimpressive,andhaveprovidedmanyopen-sourceproto

typesaswellasputHumanoidRobotssuchasSonysQRIO,HondasASIMO,andKawada'sHRP-2

onthemarket. OnOctober19th,2004,Prof. DarioofArtsLaboftheSant'AnnaSchoolofAdvanced

StudiesorganizedaVideoconferencebetweenJapanandItalytopromotecommunicationandtocreate

industrialrelationshipsespeciallyinhigh-techindustry. OneoftheJApanesespeakersfromaJapa-
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neserobotcompanysaidthatthecurrentHumanoidRobotmarketinJapanismainlylimitedtothe

entertainmentandeducationsectors. However言nstitutionalandfinancialsupportfromtheJapanese

governmentisincreasing,andresearchanddevelopmentontheHumanoidRobotinJapanwillcontinue

toadvance.
AsVeruggioalsoforesees,personalentertainmentrobotssuchasthepetrobot,`aibo;

canbeexpectedinthenearfuture. Moreover,theJapaneseadvancedresearchanddevelopmentofthe

HumanoidRobotcouldacceleratethedistributionofpersonalrobotsinmanyothercountriesbecause

oftheglobalizedmarketanddistributionsystem,oftheinternationalmanufacturingstructure,andof

marketingstrategybybigtransnationalcorporationslikeSONY.
Theinternationalizationoftheactualresearchanddevelopmentprocessisalsonoteworthy.

Researchfieldsarebecomingincreasinglyinternationalized,andthisischallengingnext-generation

technology.TheriseandpenetrationofInformationTechnologyreinforcetheinternationalizationof

theresearchanddevelopmentprocessofrobots. Severalcross-nationalcollaborationprojectson

Humanoidshavealreadybeenlaunched,andthisinclinationwillcontinue. OneexampleistheROBO

CASAprojectbetweenTakanishiLabofWasedaUniversityinTokyoandArtsLabofTheSantAnna

SchoolofAdvancedStudiesinPisa<www. robocasa.org>,ajointlaboratoryforresearchonHumanoid&

PersonalRobotics.AnotherexampleistheJointJapaneseFrenchRoboticsLaboratory,betweenthe

IntelligentSystemsInstituteoftheNationalInstituteofAdvancedIndustrialScienceandTechnology

(AIST)andleDepartementdesSciencesetTechnologiesdel'lnformationetdelaCommunication

(DSTIC)ofleCentreNationaldelaRechercheScientifique(CNRS)<www. is.aistgo.jp/j妙>.

Finally,HumanoidRoboticsinvolvesawiderangeofresearchdisciplines,andthefieldisdriven

byunderlyingcollaborativeeffortsspanningmechanical,electricalandcomputerengineers,roboti

cists,computerscientists,artificialintelligenceresearchers,psychologists,physicists,biologists,cog

nitivescientists,neurobiologists,linguists,artists,andevenphilosophers.
Allcontributetosocial

robotprojectsacrosstheworld. ThisaspectisespeciallystronginHumanoidRobotdevelopment.

Someprojectsfocusontheformandmechanicalfunctionofthehumanbodysuchasperception,arms,

leggedlocomotion,andself-generatorfunction. Otherprojectsemphasizepsychologicalaspects,

suchashuman-robotinteractionandlearning/adaptivebehavior. Inanycase,thechallengeofdevel

opinganautomationmachinewithahumanformandfunctionisbasedonourownphysicalandmental

studies,andinreturn,deepensthesestudies.
Insummary,currentworldresearchanddevelopmentoftheHumanoidRobothavethefollowing

keypoints;theJapaneseleadinHumanoidRobotics,aglobalizedmarket,theinternationalizationof

Humanoidresearchanddevelopment,andtheinvolvementofvariousstudies.. Inthenextsection,I

discussRoboethicsinEurope,anewacademictopicarisingfromthesecurrentphenomena.

3.′TheriseofRoboethicsinEurope

InJanuary2004,aninternationalsymposiumwasheldinSanremo,Italy,the"1stinternational

symposiumonRoboethics,offeringtheopportunitytodiscussthefutureeffectsofcurrentrobotsin

society.
TheorganizerwasanItalianprofessorintheRoboticsfield,andtheparticipatingspeakers

werefromEurope,theUnitedStates,andJapanwitharangeofsubjectscrossingRobotics,sociology,

philosophy,anthropology,andhistory.
Precedingthisinternationalsymposiumwasalsoaworkshop

focusingonHumanoidsbyJapaneseandItalianresearchers,theItaly-Japan2001Workshop,Human-
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oids,ATechno-ontologicalApproachinTokyo,Japan.Theworkshopwasorganizedwithseveral

speakersfrombothJapanandItaly,asastartingpointtocomparingthedifferencesandmulti-faceted

socio-culturalimplicationsofHumanoidRobots.ItisinterestingthatthedebateonRoboethicsis

becomingmorefocusedthanever.Sincetheindustrialrevolutioninthe17thcentury,humanshave

beenequippedwithmanytechnologiesforvariousaspectsofsociety.Automation,orrobotization,is

a20thcenturyphenomenonappearingparticularlyinindustry.Theresearchanddevelopmentof

advancedrobotshavebeenvigorouslypursuedafterWorldWarII.However,Ifeelthatethicalissues

regardingRobotshavebeendiscussedmerelyintermsofsciencefictionuntilnow.Itisquiterecently

thatRoboethicshasbecomeanacademicdebate.

OnereasonforthecurrentacademicdebateonRoboethicsisthatasocietyinwhichrobotswork

alongsideandcoexistwithhumanbeingshasbecomeforeseeable.Theattempttohaverobotsin

domesticlife,beyondindustrialfactoriesorspecialtechnicalfields,requiresthatweprepareforanew

phaseofsocialstructure,provokingethicaldebateintheareaofactualscience,ratherthaninthearea

ofsciencefiction.
TheotherreasonislinkedtoHumanoidRobotics. TheRoboethicsdialogueshouldincludeall

robotsthatworkinteractivelywithhumanbeings,whetherhavinghuman-likeformornot.However,

theforerunnersofHumanoidRobotsarealreadyhere,andfurtherresearchanddevelopmenton

Humanoidswillcontinue.Historically,mankindhasbeenfascinatedbythecreationofautomata.In

Westernhistory,thehero,Alexander,contractedstatues,doorsandsmallmechanicalanimalsthat

couldbeanimatedbywater,airandsteampressure.InHomersArgosy,thebronzesentinel,Tales

wascreatedandanimatedbyDaedalustoguardtheislandofThera. IntheRenaissance,Leonardo

DaVincidesignedsomeautomata,anddemonstratedtheminpublic.Inthe17thcentury,therewere

automaticdollsplayingthepianomadeinSwitzerland.Theseepisodesshowthathumansare

attractedtoreplicatinghumanmotion,formandfurther,humanbeingsthemselves. Asimov

attemptedtoexplainthishumanfascinationsayingthat"thecreationofarobot,apseudo-humanbeing,

byahumaninventoris….perceivedasanimitationofthecreationofhumanitybyGod."[Schodt1998:

199]CanthisstatementstillexplaincurrentHumanoiddevelopment?AreRoboticsresearcherssim

plytryingtomimicthecreationofGod?Idisagree. ThemotivationofrecentHumanoiddevelopment

isnolongerapureinterestinreplication.Futurerobotswillcoexistalongsidehumanbeings,and

human-robotinteractionisanessentialissue.Therefore,thegoalisnottoputmachinesinplaceof,

ortoreplace,humanbegins.Rather,thegoalistocreateanewtoolthatisdesignedtoworkwith

humanswithanyformyetseen. SomeRoboticsresearchfocusesonthispotential.

AswesawinSection2,HumanoidRoboticsisacross-discipline,fromthemechanicalfunction

ofhumanmovementandcognitivesciencetophilosophy.Thus,HumanoidRoboticsdefineswhatit

meanstobehumanincombinationwiththeself-otherfunction.Throughthechallengeofdeveloping

anautomationmachinewiththeformandfunctionofthehumanbody,wecansimultaneouslyreflect

onourselvesanddeepenourownphysicalandmentalstudies.
Weask,"Whatandwhereistheline

betweenahumanbeingandaHumanoidRobot? Cerquireachesasimilarquestioninheranthropo

logicalresearchonapplyingcomputersciencetothehumanbody."Whatarehumanbeingsgoingto

becomeintheeraofhumanandcomputerhybridization? Wherearetheboundariesofhumankind?

Aretheresomeethicalboundariestobeset?Howfarcanwego?"[Cerqui2002:101-108]Defining
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"aHumanoid"thusalsoreflectsalong-timequestion:"Whatisahumanbeing?"

Galvan,aCatholicpriestandresearcherinphilosophy,attemptstofindananswerinhispaper"On

Technoethics."[Galvan2004:Iff]Heargueshowproblematicideasintechnologyarise,andtriesto

rediscoverapositiveviewoftechnologywhenanthropologicallyrelevant.Galvan'sapproachisbased

ontheCatholicdoctrineandaimsforawiderthemetopresentanewconceptofethicscalled"Tech

noethics',definingitas"asumtotalofideasthatbringintoevidenceasystemofethicalreferenceto

justifythatprofounddimensionoftechnologyasacentralelementintheattainmentof'finalized'per

fectionofman".
[Galvan2004:2]AccordingtoGalvan,technologyisnotanadditiontomanbutis,in

fact,awayinwhichmankinddistinguishesitselffromtheanimalkingdom.Withtheexamplesofthe

mythofPrometheus,andAdaminthebookofGenesis,heclaimsthathumanbeingsareforcedtointer

actwiththematerialcosmos,inotherwords,tousetechnology,becausehumanbeingsareinan"unfin

ishedcondition."[Galvan2004:2]Theinteractionwiththematerialcosmosmustbeguidedbyreason,

andthismakesthelinebetweenmankindandanimalsthatuseonlyinstinct.
Galvancontinuesthat

thispositivismoftechnologyfromananthropologicalviewpointhasgraduallyfaded,andtherapport

betweenmankindandtechnologyhasbeenreplacedbythedominionoftechnology.Thisdominion

resultsintheincreaseofthosewhoreducethewholemattertomerelyitsfunction,thusenforcing

theideaoftheinferiorityofhumanbeings;atthefunctionallevel,thehumansbeingismoredisappoint

ingthanthemachine.
Intertwiningthisargumentwiththedominionofsciencethatreducesthecos

mosonlytoknowledgeofphysicallaw,Galvanwarnsthatwemustrediscoverthetruesenseof

technologythroughaninterpretationalanddialogicalstructureofmankindthatwasoriginallyasocial

existence.Heinsistsonrediscoveringtheanthropologicalpositivismintermsof"artificiality,"from

thetechnical(machines)tothesymbolic(language).InhisdebateonHumanoids,heavoidsconclusion

sincehisstanceonHumanoidsremainscomplex.However,hemakesonepointclear;thedistinction

betweenHumanoidsandhumansis"freewill,"sinceitis"aconditionofmantotranscendtimeand

space,and"Humanoidscanneversubstituteaspecifichumanaction,whichhasitsgenesisinfree

will."[Galvan2004:3]

LikeGalvan,IpresumethatRoboethicsinEuropetendstoorientthatadvancedtechnologyor

Roboticsmayinfringeonhumanity,ortheessenceofhumanbeingsthatexistswithintheworld.
GalvanswarningagainstthedominionoftechnologyisalsostatedbyJonas,concerning

biotechnology.(2)AccordingtoJonas,inourepoch,thecontrolofabigstatewithalargepopulation

isnecessary,anditdependsonadvancedtechnologytounitesuchanenormoussuper-organism,and

technologyisneededtodevelopthiscentralization.Heconsidersmoderntechnologyasacentraland

pressingproblemfortheexistenceofhumankindontheearth.Thus,heclaimsthattheremustbe

aphilosophyoftechnology,andattemptstoprovideitbyaddingathirdthemetotheolddistinction

oftheworldintheWesternphilosophy;"form,""material,"and"ethics."

ThedebateonRoboethics,however,invitesviewpointsfromdifferentbackgrounds.Darioand

Takanishi,theorganizersoftheworkshop"Humanoids,ATechn0-ontologicalApproach"in2001,made

aninterestingapproachtoHumanoids,seeingthedifferenceinresearchachievementsanddesign

approachesintheWestandintheFarEast.I,too,noticedthatinJapan,theadaptationandimplemen

tationofrobots,oroftechnologyasawhole,differsfromtheWest.Inthefollowingsections,I

approachthequestionofwhatJapaneseRoboethicscanbe.
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4.Japan,Technology,andRobots

WehaveoverlookedtheJapanesepositiveandstrategicstancetowardsHumanoidRobots.How

ever,intheJapaneseRoboticsapproach,Iobservethatitislittletoseeaconsiderationonethical

issues,astheWesternresearchersdo.HypothesizingthatsuchanobservationoHapanisactual,I

attempttoraiseanargument;isitbecausetheJapanesedisregardontheethicalproblem?Or,are

theJapaneseignorantontheethicalissueonrobots?Myopinionisthat,onthecontrary,theethics

onrobotswouldnotbeproblematizedinthemanneroftheWest.Inordertomakemyargument,first

IillustrateafewofimportanthistoricalbackgroundsabouりapaneseacceptanceoftheWestern

technology.Thennext,IwillexaminetherapportbetweenrobotandtheJapanesepeoplefromthe

aspectoftheJapanesesubculture.Then,IpresentthedetailsoftheNew-generationRobot"project

bytheMETI. BasedonsuchcharacteristicsoftheJapanesesociety,inthefollowingsection,Itry

topresentaJapaneseRoboethicsonthedimensionofontologicalreality.Imustnotethatmyargu

mentationmayseemtoberoughsinceitistoowideandimpossibletodiscuss"thewhole"ofJapan.

SomemayalsocriticizemyapproachtobeweakbecauseofnotmakingasurveyontheJapanese

robotistspointofviewfortheJapaneseRoboethics.However,inordertoprovidetheframeworkof

theactualJapanesesociety,IbelievethatImentionthecoreandcrucialcharacteristicsofJapan

regardingonthissubject.

4.1uleHistoricalBackgroundonAcceptanceoftheWesternTechnology:BunmeikaikaandFukokukyohei

IntheJapanesehistory,theWesterntechnologyhashardlybeenpositionedasanenemytothe

humansliketheLudditesinEngland.TothemostinJapan,machineshavebroughtgood. Forthe

civilization,whichtoJapanhadthesamemeaningasthe"westernization",Japanhadtowaituntilthe

middleof19thcenturybecauseofthenationalisolationpolicytakenin1639byTokugawashogunate.
(3)

IntheendofTokugawaregime,manyleadersintheregimehadbeenawareofthethreatoftheWest

bythelostofChinaintheOpiumWarin1839.TheachievementofWesternscienceandtechnology

thusbecameonthecriticalandurgentneeds.

TheappearanceofCommodorePerrynotonlybroughttheendofisolationbutalso,indirectly,

resultedinthedownfallfTokugawaregimein1868bytheMeijiRestoration,whichpushedJapaninto

themodernworldandshapedthemajorcontoursofthepatternsofmodernitydevelopedinJapan.

OnthetransitionfromTokugawatoMeiji,thereweretwopoliticalslogans!bunmeikaika(enlightenment

ofcivilization,namely,toJapan,westernization),andfukokukyohei(richnation,strongmilitary).In

ordertoensureJapantofinditsplaceinthenewinternationalorder,thetechnologygapwasserious,

whichwasanationalhumiliationtoJapanandbecomingahugemotivationforitsmodernization.
Bytheeffectofthefukokukyoheipolicy,especiallymilitarymight,Meijistatesucceededindefending

itselfagainstcolonialistpowersoftheWestwhichledtothemilitary'sgainofcontrolinJapantowards

WorldWarII.TheacceptanceoftheWesterntechnologyinJapanwasoccurredwithinabout50years,

disliketheWesterncountriesthatexperienceditsowndevelopingprocess.(4)MeijiRestoration,the

complexofmodernization,westernization,andcivilization,simultaneouslyandrevolutionarypro

videdJapanwiththewholenewsocialstructureinterwovenwiththeacquisitionofscienceandtech

nologywiththeunderstandingofthemas"enlightenment".
Itprobablyhasagreateffectonthe
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generalcharacteristicsofJapantoberesistibleandaffirmativetothenewtechnologyandrobots.

4.2uleJapanesepostwarperiod-thesubcultureandrobots

However,itrequiresafurtherexplanationbecauseitwasnotonlyJapanthatexperiencedthe

rapidprocessofmodernization/westernization.Itwouldbequestionedwhy,then,Japancouldattain

theimmenseintroductionofindustrialrobotswhichledJapantothegreateconomicsuccessevenafter

theWorldWarII. TheJapan'ssuccessintherapidindustrializationgainedahighattentionfromthe

othercountries,andnourishedtheJapanesestudiesbothdomesticallyandinternationally.Inhisbook

ofJapaneseCivilization,EisenstadtmadeaprominentanduniqueresearchonJapanesecivilization,pro

vidingthesynthesisofJapanesehistory,religion,culture,andsocialorganization.Hefocusesonthe

discourseaboutJapanbytheWest,analyzingthatJapaneseeconomicsuccessinthe50'sand60'smade

acomprehensionoりapanasaclosestamongthenon-Western"others"inthestructureofpoliticalsys

tem,legalsystem,andpublicsectorsfunction.However,afterthe70'swhenJapankeptitssuccessful

developmentagainstoilshock,thetoneofthediscourseintheWestwenttoemphasizethedifference

ofJapan,andspecializeitasahighlycomplexcountry.The70'sinJapanwerealsoaprominentdecade

intermsofrobotapplicationtotheindustry.Japancontinueditssuccessfuldevelopmenteveninthe

70stothe80's,andtheJapanesesocietywasattainedautomationinmanyfragments.IndustrialAuto

mationandOfficeAutomationhavebeenprevailedinmuchhighscale.Eisenstadtanalyzesthatthe

attentionforthesuccessfulgrowthoftheJapaneseeconomyinthosetimeswastransformedintothe

discussionsofcharacterizationoftheJapanese,suchas"stronggroupcommitment,loyalty,harmony,

andconsensusasthekeysofitsprocessofsuccessfulmodernization.[Eisenstadt1996:13]Itwas

emphasizedbycomparingwiththeWesternindividualisticattitude.Itisalsoveryimportanttonote

thatthiskindofdiscoursehasbeennarratedalsoinJapan,asthereflectingmirroroftheWest.To

thesum,theJapanesepursuitofadvancedtechnologyincludingrobotshasbeenalwaysrelatedtothe

growthofthenationaleconomy,whichhasbeennarratedinboththeJapanesecultureandtheWestern

cultureasauniquenessofJapan.
TheJapanesesubcultureinthePost-WarPeriodisalsoparticularforhavingmanypopularrobot

characters.OneofthemostfamousonesisTetsuwanAtom,inEnglish"MightyAtom"in1951by

OsamuTezuka. ItbecameanimatedonTVin1963forthefirsttime. MightyAtomisaherothat

saveshumansagainsttheevils,andispositionedas"achildofscience".Anothersuccessfulcharacter

isDoraemon,createdbyacomicartist,FujikoFujioin1970.Doraemonisapet-robot,aswellasthe

bestfriendofahumanboy,Nobita."Doraemon"hasrootedasahouseholdwordasadearcharacter

forchildren.Thereisalsoaseriesofgiantwarriorrobots,suchasGundam. Theparticularityof

theconceptadheringtotheworrierrobotsisthetransformationormaster-slavemanipulation.Usu

allythemaincharacterofthestoryisaboyleadingnormallife.Heheritagesagiantworrierrobot,

joinsthewar,andsavestheworldattheend.DifferingfromrobotcharactersbyCapekorAsimov,

alltonesofsuchimaginationsinJapancontainanaffinitiverapportbetweenrobotsandhumans.

ThemediaspowertofamiliarizerobotsfromthechildhoodisveryparticularinJapan. Notonly

childrenbutalsoallgenerationsenjoythecartoonsmovies,comics,andTVshows.Oneofthemost

famousfemalesingers,Utada,usedSony'sQRIOinoneofhersong-videos,whichwasontheTV

repetitively.AttheNationalMuseumofEmergingScienceandInnovationinTokyo,visitorsare
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freelyabletotouchandmanipulaterobotsdevelopedbyexperts.Numbersofrobotcontestsareorgan

izedforopenentriesfromachildtoasenior.Therobotexhibitionsareusuallyorganizednotastechni

calforumsforonlyspecialists,butasakindofentertainmentshows,succeedinginobtainingawide

rangeofvisitors,cross一genderandcross-generation.
Asmypersonalexperience,in2002Iwasamem

beroftheorganizingcommitteeofannualRobotGrandPrix.ItwasheldasapartofROBODEX2002,

oneofthebiggestrobotexhibitionsinJapan.ThevisitorsfortheROBODEXandtheaudienceof

RobotGrandPrixwereliterallycomposedwithgenerations,fromtheelementaryschoolchildrentothe

retiredpeople.Duringtheweekdays,schoolsorganizedone-daytriptovisittheexhibition.Inthe

weekend,theplacewasfullycoveredbyfamilies,aschildrenweredraggingtheirparentsorgrand

parentstoseetherobots.
TheoneofthejudgesfortheGrandPrix,invitedfromtheUnitedStates,

toldmehisamazementontheJapaneseacceptanceofrobotsthathehadneverseensuchaplacethat

robotswereadmiredbygenerations,fromtheyoungtotheold.InJapan,therearemountainsofvisual

informationavailableonrealrobots,influencingonattitudestorobotsandtechnologyingeneral.

4.3"Next-generationRobot"ProjectoftheMETI

FollowingtheWorldWarII,inJapan,themanufacturingindustrywasthewellspringofthe

nationseconomicstrength.TheparticularityoftheJapaneserobotsceneisresultedin348.7million

ofindustrialrobotsatworkwhiletheUnitedStateshad112.3millionin2003.InEurope,Germany

had,slightlymorethantheUnitedStates,112.6million,andItalywith50.0million.Theratioofoccu

pancyofindustrialrobotofJapanof2003was43.5percentoftheentiretheoutstandingfigureofusage

ofindustrialrobot.
(5)In2002itwasover50percent,asshownintheFigure1.Atpresent,inJapan,

robotsareusedextensivelyinmanufacturingindustriessuchaselectricalappliancesandautomobiles

industries,butarerarelyusedinnon-manufacturingindustries.
However,Japanisnowconfrontedwithasharpriseoftheagingsociety,andaseriousdeclinein
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thebirthrate.Japanisforcedinmakinganewsteptowardsthefuturesociety,especiallybythe

changeofcompositionofthepopulation.And,torespondsuchnewsocialneeds,Japanregardsrobots

tobeoneoftheimportantresources.Sincethe80's,theJapanesegovernmenthasbeenmakingvari

oussupportsforadvancingrobotdevelopment.

TheJapaneseRobotAssociation(JARA)supportssuchagovernmentalstrategyforrobot

development.ItmadeananalysisofthecharacteristicsoftheJapaneserobotusageinmanufacturing

industry.JARApointsoutthatroboticsis"oneoHapanesetraditionalareasofstrength",butatthe

sametime,theUnitedStateandEuropeboastadvancedrobottechnologyinnon-manufacturingfields

suchasnuclearpower,space,oceanicresearch,disasterprevention,andmedical/welfareapplications.
Furthermore,whileJapancanclaimconsiderableexpertiseinbasicareassuchasmanipulationand

mobilefunctionandlower-ordercontrollerstheUnitedStatesisclearlysuperiorinareassuchasintelli

gentsoftwareandmediaandnetworktools".
QARA2001:2]JARAcontinuesonthereport,insisting

thenecessityofonsetoftechnologicalstrategyinvolvingrobots,beyondthemanufacturingsector,in

"bio-industries,publicservices,medicalandwelfareapplications,andconsumerapplications"forthe

21stcentury.Inthefuturewewillseerobotsinourdailylife,involvingwithnon-repetitivetasks,and

workingdirectlyalongsidehumans.Inordertorepresenttheinternationalcompetitivenessforthe

Japaneseindustryinthe21stcentury,JARAsays,"Robotindustryshouldbeseenasanimportant

aspectofindustrialpolicyinJapan".QARA2001:10]

Respondingsuchsocialanalyses,theMETIhasannouncedanewpolicytoenhancetheJapanese

robotindustrywiththecooperationofmanypublicentities,suchasTheNewEnergyandIndustrial

TechnologyOrganization(NEDO).The"StrategyforCreatingNewIndustries"releasedinMay2004

bytheMETIpositionsrobotsasoneofthesevenmostcriticalindustrialfields,anddeclaresthe

governmentsintentiontoprovideafocusedsupportforrobotresearchanddevelopment.And,bythe

guidanceoftheMETIandtheNEDO,Japanhasstartedanewrobotdevelopmentprojectcalled"Next

generationRobot',whichcooperateswithhumanbeginsandsupportsforthedailylife.(6)

Thedetailsofaimedfieldofthe"Next-generationRobot"are,forinstance,householdchoressuch

asdishwashing,houseclearing,andchildcare.Inmedical/welfareservices,robotswouldbeseenin

thesceneofsurgery,nursing,andrehabilitations.Forpublicservices,theywouldsupportrescue

operationsinaccidentsordisasters,orsecuritiesagainstcrimeorterrorism.Evenoutsideofthepro

jects,theJapanesehigh-techcompaniesaresensitivelyrespondingthehighattentionofthegovern

mentandsociety,andcreatinganewmarketforpersonalrobots,likeapet-robotorother

entertainmentrobotthatarealready/willbesoononthemarketattheattainableprice.
TheMETI

heldanunofficialmeetinginthespringof2005,aboutthefuturerobotin2025.Inthefuture,human

lifewillbewithrobots.Itisnotanyfantasystorieswrittenbyasciencefictionwriter.Theconcept

of"Next-generationRobot"isnotamereideathatsuddenlypoppedout.InJapan,thereisasocial,

cultural,andindustrialbackgroundtofostersuchavisionandkeepstherelativelycloseandthickrela

tionshipwithrobots.

TheimageofrobotstotheJapanesearerelativelyintimatethanthatoftheWest,andthisphe

nomenoncanbereasonedbytheencounterswiththerealrobotsindailylife,basedonitspeculiarhis

toryofapplicationoftechnology.Now,let'sgobacktothequestions.AretheJapanesedisregarding

ontheRoboethics?Or,isitthesocio-culturalandhistoricalbackgroundthatmakestheRoboethics
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lessoutstandinginJapan?

5.TheRoboethicsinJapan?

Ibelievethat,formostJapaneserobotists,itwouldbedifficulttodialogueonRoboethicsinthe

toneoftheWest.By"inthetoneoftheWest",ImeanacharacteristicoftheWestistohaveafear

ofrobotsrisinginrebellionagainsthumans.Therebellionofrobotsmayresultfromourinferiority

torobotsandourlossofcontroloverthem.(7)Ialsoseeakindoffearfulbewildermentincreatingnew

sortsofmachinethathavethepotentialtotakeoveremploymentopportunitiesandthusworsenthe

unemploymentsituationthathasappearedasaserioussocialprobleminmanycountries.
(8)Both

aspectsseemtobeconsiderablyrootedinWesterncultures.Linguistically,forinstance,theorigin

ofthe"robotwascreatedintheWest,withadarkside,anditimpliesacertainamountoffearof

humansagainstrobots.19)IntheOxfordEnglishDictionarySecondEditionpublishedin1989,"robot"is

definedas

l. a. OneofthemechanicalmenandwomeninCapek'splay!henceamachine(sometimesresem-

bling a human being in appearance) designed to function in place of a livin especially;

onewhichcarriesoutavarietyoftasksautomaticallyorwithaminimumofexternalimpulse.

(underlinedbytheauthor)b. Apersonwhoseworkoractivitiesareentirelymechanical;an

automaton,c. ChieflyS.AhAnautomatictraffic-signal,d. Arobotbomb,temporary.

2.Attributeasrobotarmy,robotastronaut,robotbrain…

La Enaclpedia Italiana published in 1991 adds another definition to the meanings above, as "pro-

grammable electronics employed in industry, as a substitute for humans in executing automatically and

autonomouslyrepetitive,orcomplex,heavyanddangerousmechanicaltasksandoperations"(under

linedbytheauthor).

TheimagesanddefinitionsintheWestadheretotheformulaof"manmakesrobot,robotkills

man,suchasR. U.RofCapekand/. RobotofAsimovwhoistheinventoroftheword"Robotics."Asi

movcalledthisWesterntendencythe"FrankensteinComplex,"andthroughhissciencefictionnovels,

Asimovraisedtheissueofmorality,orethics,inthescienceofRobotics,whichmayleadtosocialprob

lems,likethewell-knownthreelawsofRoboticspresentedin1942.(

ThelinguisticdefinitioninJapanese,"robotto"writtenwiththephoneticscriptusedforforeign

words,israthershorterandsimpler.Kojiendictionaryin1989defines"robotto"as

l. anartificial,automaticdoll,madeofcomplex,precisionmechanisms;¥jinzoningen]anartificial

man,anautomaton

2. generally,machineryordevicescapableofautomaticallyperformingdesignatedoperationor

work[asinaroboticmeasuringdevice,orindustrialrobot]

3. apersonwhoactsundersomeonescontrol;apersonwithstatus,butnoability;apuppet.

InJapan,therobot,asanadvancedtechnology,promisesindustrialdevelopmentleadingtosocial

prosperity.Robotswillbedesignedandimplementedtosupportelderlypeopleandwomentoobtain
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newemploymentopportunities.Robotswillfreehumanworkersfromtheoffice,thusenhancing

humanqualityoflife.Thus,expectedproblemsofapplicationofrobotstohumansocietyaremoresys

tematicthanethical.Infact,TakakiTsujimoto,IndustrialsMachineryDivisionAssistantDirector

oftheMETIsManufacturingIndustriesBureau,indicatesthisprobleminaninterview."Sincethecon

ceptofnext-generationrobotsispremisedwithclosecontactwithhumans,itisvitalthathumansafety

beensured.Moreover,thereispotentialforsystem-relatedproblemstooccur,suchasillegalaccess

ingofpersonaldatastoredinRoboticsorillicitremotemanipulationofrobotsbypersonsotherthanthe

owner."[TETRO2004:14-15]

TheJapaneseeconomicaccelerationtoimplementrobotsmaybeconsideredthoughtlessorover

optimisticfromtheWesternpointofview.
<n)However,thereisaphilosophicalapproachtoRoboeth

icsmadebyaJapanesescholar,Kurosaki.AtaspeechataHumanoidworkshopin2001,hepresented

hisobservationontheJapaneserobotboomcausedbypet-robotsandentertainmentHumanoidRobots.

Bydistinguishinghumansemotionalreactionstowardstheserobotsregardingintuitiveinstinctive

feelingandintellectualunderstanding,heargues"acast"byhumannature.(12)Accordingtohim,when

weseesuchrobots,wehavethesameintuitivetenderhumanfeelingforsuchrobotsthatwehavefor

livinganimals,althoughitisselfevidentthatthereisno"robotmind.Heunderstandsthatitis

merelyacast("Mnein-legen"intheKantiantermsheuses)byhumannature,andthemindoftherobot

(`'focusimaginarius"asheuses)naturallyarisesfromhumannaturetogiveeverythingameaning.[Kuro

sa垣2001:3ト34]

WhileKurosakiunderstandsthiscastassomethinguniversalbecauseitishumannature,there

maybeagreatertendencyamongtheJapanesepeopleto"cast"the"focusimaginarius(mindofthe

robot)"onthesepet-robotsandentertainmentrobots,perceivingfriendlinesswithrobots.
Inaddition

tothepsychologicaleffectsofappealingtohumanemotionbyitsanimal-likeshape,itispossibleto

extendtheargumenttotheJapaneseconceptionoftheontologicalrealitythatEisenstadtexamines.
[Eisenstadt1996:318-321]TheontologicalrealityoHapanemphasizestherealityofsomethingcon

structedordefinedbyrelationsamongthesemanticdiscourse.Anexampleisthegods,sometimes

mixedwiththeconceptofspirit,appearinginmaterialthings,fromnaturalobjectstoartificialdevices,

butnotasthecreatoroftheworld.ImmanenceinJapanreferstothingsofeverydaylife,toideas,

andcommonattitudes,andisthushardlyspokenof.Thesenseofworldappearsassomethingcon

tingent,butnotasstaticmatterthatispossibletocomprehendtranscendentallythatconspicuously

appearsintheWesternthought.ThisontologicalrealitymaygivetheleadtoJapaneseRoboethics.

InJapan,atanystageofdevelopment,therobotwillbeconsideredamachine,hardlyanevilentity.

OfgreaterconcernistheJapaneseattitudeconcerninghowtorelatetotherealworldconstructed

bydialogueamonghumanbeings,nature,andevenrobots.TheJapanesesensetheexistenceofsome

sortofspirit,butthisdiffersfromthe"animaintheWesternconcept,immanentlyinstones,moun

tains,andevenworkingtools.Itisexplainedasarealityinontology,whichhasgreatimportancein

socialactivitiesinJapan.Sometimesastoneisworshipedasagod.Constructioncompanieshold

aShintoritualtoprayforsafetyduringtheperiodofworkforthe"spiritofthelandandtheconstrue

tiontools.Similarly,robotsareselfevidentlymachines.However,whenthepeopleusethesemachi

nes,arapportiscreatedbetweentherobotandthepersonasauser.Theissueofhowto"see"them,

or"feelthemleadstothequestionoftheexistenceofspirit,asontologicalrealityshows.Thisrapport
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inJapanisonasubconsciousdimension,naturallytakenforgranted,andthereforehardlynarrated.

TheapplicationofrobotsindailylifeinJapanmaybereadilyacceptedbecauseofthisviewofreality.

Forthisreason,systematicandinstitutionalproblemsappearmorereadilythandoethicalissues.

6.Conclusion

ItisnotmyintentiontospecializeJapanasasortofmysteriouscountry.However,probably,

amongthecountriesparticipatingintheadvancedroboticsresearchanddevelopment,Japanoccupies

aquiteuniqueposition.Fromthesociologicalpointofview,culturallyJapanpositionsasthe"other"

fortheWesternsocieties,orIshouldstatethatJapanhasbeenconcernedsuchawaybybothWestern

andJapanesescholars.Meanwhilemechanicalengineersfrommanycountriesstarteddealingwith

thesamesubstantialsubject,arobot.Itisnaturalfortheserobotiststofacethegapintheunderstand

ingofwhatrobotmeanstohumanbeings,orhowtheuseofrobotsinthehumansocietiesshouldbe,

becausetheimplementationofrobotsisrelatedtothephilosophical,sociological,andculturalfields.

Arobotisamachinefromthesubstantialpointofviewbutwhenitcomestothequestionofitsusage,

itraiseseveraldiscussiontopics,thestudyoftechnologyinhumansocieties,thestudyofmankindin

biotechnology,thestudyofrelationshipbetweenanindividualpersonandsocieties,etc.Therefore,

thedebateoftheRoboethicscannotbedefinedintoanidea.Roboethicsshouldbeconsistnotofone

uniqueideabutofvarioustheoriesbasedonvariousbackgroundslikeculture,society,religion,and

soon.
AsIexamineinthispaper,thereisasolidassumptionforrobotstoplayoneofthemainrolesin

thefuturesociety.Japanesegovernmenthasalreadybeguntopropelthenationtowardswhererobots

willbethecompanionsofhumanbeings,assisthumansbothphysicallyandphysiologically,andkeep

thesocietysafeandpeaceful.TheriseofRoboethicsinEuropemaybecomeagoodmotivationfor

JapantoconsiderwhatJapaneseRoboethicsis,bothfromthetechnicalpointofviewandfromthe

socio-culturalpointofview.Asoneofattempts,theInternationalRobotFair2004heldinFukuoka,

Japan,startedoffwithadeclarationof"WorldRobotDeclaration"(13>.Itstatesthreespecificexpecta

tionsthatfuturerobotsmustmeetanddeclaresfiveresolutionsonwhatmustbedonetobring"Next

generationRobotintoexistence.Thedeclarationseemstobestillakindofguidelineoffuturedeveレ

opmentofrobots,butyetitcanbeevaluatedasapositivesteptoapproachtotheethicaldiscussion

mJapan.TheRoboticsresearchanddevelopmentisnowoccurringallovertheworld,withthe

remarkablevelocity.Weneedtobecarefulaboutwhatwehopetohavefromtheimplementationof

robots.ItisindeedcrucialtopromotethediscussiononRoboethicswiththecross-culturaldialogue,

asmanyaspossible,withgreatcareofthesocio-culturaldifferences.

〔投稿受理日2005. 5.25/掲載決定日2005.6.2〕

NOTES

(1)血EnglishresearcherofArtificialIntelligence(AI),BodendefinesaboutAIas``thestudy。fh。wt。build

and/orprogramcomputerstoenablethemtodothesortsofthingsthatmindscando."[Boden1990:1]She

howeverdeniesthatitdoesnotmeanthecomputeritself.AccordingtoBoden,AIisthescienceofintelligence

ingeneral,astheintellectualcoreofcognitivescience."Computers"willbefilteredfromthedefinitionbecause

AIisanareathatmusttelluswhetherintelligenceisembodiedorcanbeimplementedinotherthanbrain-like

systems.
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(2)JonasexplainsthedominionoftechnologyastheOccidentalculture'scharacterof"animafaustiana"dis

cussedbySpengler;namely,theirrationalurgetowardsinfinitenewnessandtowardsincapablepossibility.
[Jonas1985:Iff]

(3)For.almosttwocenturiesofTokugawaregime,thecontactwiththeoutsideworldwasfirmlysealedoff,

exceptatinyamountoftradewiththeDutchandtheChineseontheislandinNagasaki.In1853,American

CommodorePerrylandedonJapan,demandingtradingrightsatthepointofgun.Inthosetimes,Japanwas

anationthathighlyattainedthepoliticalcentralizationandlegitimization,butentirelymissedtheindustrial

revolutionoccurredintheWest,resultingtobedevoidofcivilizedtechnologiesandscience.
(4)SchodtillustratestheastonishmentoftheWestthat"in1905,onlyfifty-twoyearsafterPerryarrivedinJapan,

JapanesesoldiersarmedwiththelatestweaponryandJapanesesailorsmanningmodernbattleshipstrounced

ImperialRussiainamodernwar.Theworld,especiallytheEuropeanworld,wasstunned.Overnightitseemed

atinyfeudalAsianlandhadbecomeanindustrializednation,andhadsmashedthetechnologicalhegemonyof

thewhitecolonialistpowers."[Schodt1988:67]

(5)BytheJapaneseIndustrialStandard(JIS),industrialrobotsaredefinedas"machinesusedinindustrythat

haveanautomaticallycontrolledfunctionsformanipulationormobility,andthatcanperformvarioustasks

underautomatedcontrol.
Inotherwords,theyaretherobotsextensivelyusedintheproductionlinesofnearly

allmanufacturingindustries,includingautomobiles,consumerelectronics,plastics,andfoodproducts.
(6)TheNEDO,anindependentadministrativeinstitutionthatmanagesresearchanddevelopmentrelatedtothe

governmentspolicieshasbeentakingseveraleffortsforrobotdevelopments.Since1998,forinstance,the

NEDOhasbeensponsoring"21stCenturyRobotChallengeProgram".Thisfiscalyear,theNEDOlaunchedthe

"`Next-generationRobotPracticalDevelopmentProject,andamongthemorethan250proposalssubmittecHor

opencall,theNEDOselected70developmentschemestosponsorwiththebudgetsofapproximatelythree

bilhon-yen.Theacceptedproposalsincludeprojectsfordevelopingvisitorreceptionrobots,childrencare

robots,andcommissionsforprototypedevelopmentofHumanoidRobots,andrescuesupportrobots.The

acceptedproposalsincludeprojectsfordevelopingvisitorreceptionrobots,childrencarerobots,andcommis

sionsforprototypedevelopmentofHumanoidRobots,andrescuesupportrobots.
(7)Therearemanyexamplesindicatingthefearforrobotrebellion,fromliteratureandthefilmindustry.This

wasalsonotedasoneofthequestionsoftheInternationalRoboethicsSymposiuminJanuary2004bythe

organizersstatement.
(8)Forinstance,twoItaliansciencemagazines,LeScienzeandQuarkhadaspecialfeatureonHumanoids

recently.BotharticleshaveapositivestancetowardsHumanoidRoboticsresearchanddevelopment,butalso

addedtheriskofraisingunemploymentbecauseofHumanoidRobots.
(9)Theword"robotisfroma1920playentitledR.U.R.byaCzechdramatist,KarelCapek.Intheplay,hecalled

hismechanicalmenandwomen"robota,theCzechnounfor"work.Hisplayfedonthefearsofindustrialtech

nologyinWesterncivilizationseenintheLudditeMovementin1811.The``robota,artificialslavesofhighintel

hgence,tookovertheirwork,andlaterstartedawar,inwhichtheirmasters,humanbeings,arefinally

annihilated,insteadofkillingeachother.Todaysmeaningofrobot"reflectsthisoriginofrobota."

ScohdtcitesAsimovthat"thecreationofarobot,apseudo-humanbeing,byahumaninventoris....perceived

asanimitationofthecreationofhumanitybyGod...insocietieswhereGodisacceptedastheSOLEcreator,

asintheJudeo-ChristianWest,anyattempttoimitatehimcannothelpbutbeconsideredblasphemous."[Schodt

1998:198-199]

(ll)Thereportofanunofficialmeeting,mentionedinSection1,indicatestheexpectedapplicationofrobotsto

societysuchasthemaintenanceofman(robot)-powerandthecreationofnewemployment,supportforhealth

caredemand,protectionagainstdisaster,provisionofmedicalservices,andmakingandenhancingfreetime,

whilepresentingamarketingestimateofrobottechnology,analyzingcurrentinstitutionalandtechnological

problems.

Themeetingwastodiscusshowtocultivateanaffirmative,positiverapportbetweenrobotsand

humanbeings.

Inconsideringthefutureofrobotdevelopmentandtherolesrobotsareexpectedtoplayinourdailylives,

NECandtheSakamotoLabofOchanomizuUniversityhavejointlyconductedpsychologicalresearchonhow
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humansseerobotsduringthe"RoboFestaKanagawa2001YokohamaCompetition"heldatYokohamainNovem

ber2001.Theirresearchdealswiththeconstructionofascaleformeasuringourperception(images)ofrobots,

andwithasurveytoexaminehowpeopleperceiverobots,comparingimagesofrobots,people,animals,machi

nes,andinanimateobjects(i.e.,rocks)onasix-pointscaleassessment.Theresultshowsthatpeoplefeelare
friendly"frompersonalpetrobotslikeAIBOorQURIO.Furtherdetailsontheresearchandresultsareavail

ableonthewebsiteofNECPersonalRobotCenter<http://www.incx.necco.jp/robot/english/univ/index_,ahtml>.
WorldRobotDeclarationbyWorldRobotDeclarationfromInternationalRobotFair2004Office;Confident

ofthefuturedevelopmentofrobottechnologyandofthenumerouscontributionsthatrobotswillmaketo

Humankind,thisWorldRobotDeclarationisissuedonFebruary25,2004fromFukuoka,Japan.
I. Expectationsfornext-generationrobots

Next-generationrobotswillbepartnersthatcoexistwithhumanbeings.

2. Nexトgenerationrobotswillassisthumanbeingsbothphysicallyandpsychologically.

3. Next-generationrobotswillcontributetotherealizationofasafeandpeacefulsociety.

n. Towardthecreationofnewmarketsthroughnext-generationrobottechnology

l. ResolutionoftechnicalissuesthroughtheeffectiveuseofSpecialZonesforRobotDevelopmentand

Test.

2. Promotionofpublicacceptabilityofrobotsthroughtheestablishmentofstandardsandupgradingof

theenvironment.

3. Stimulationofadoptionthroughpromotionofintroductionofrobotsbypublicorganizations.

4. Disseminationofnewtechnologiesrelatedtorobots.

5. Promotionofthedevelopmentofrobottechnologybysmallenterprises,andtheirentryintothe

robotbusiness. Thegovernmentandacademiashallprovideactivesupportforsuchefforts."
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