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              tt tt tttt tt 2o{?pann. ies nTe hnigyTrnfe t9..Cl n..AM ngEU P''nandJP,l]izi,nEoiJVuianDtkEo "

               '                                                           '                                                               '                                                     ' This report analyzes technology transfers and education for engineers within Japanese

                                                                 '                                                    '    '                                    ' and European companies that ,have advanced into China, and examines differences

                                                                       '                        '                                                        tt between them. Based on the assumption that if the quality of locally traiped engineers

 iaSredidffte.i:lernetfitt.he internatiOnal diViSiOn oflabor is also different, I .aim to clamfy hg)v they

 ' StaVing my, conclusion at the outset, the engineers purtgred,in Japane.se

 companies have mid'level skills similar to those ofJapanese engineers. There is thus a '

. dUplication of skills between the local engineers with mid'level skills and t4eir

 Japanese counterparts. When Japanese companies succeed in fostering local engineers,

  g,zz",:.Sr',8.h8,:e,,IS,S,.b.':.eggZaS ,Zff.e,2t,eXth,,g".`.eJm.z,ofi,IBe,,gga,gpmg i?se'` gi d. fgr

,..' ''' .. In comparison, European. companies foster low'level engineers, {nd ,the.

              ' eeiVtih,S80unt dOufpiiaicbaOtr,io:lth englne9rS of a parent gompan7..is a compiementqry reiation,

{
F

                                                            .t                                         '                                     '                                                   .t iis.suesofDiscussion''...L,'-.','･･',.,,/'.' i. ',1' ''''

  . Thisinvestigationbeganfromthefo11owingcriticalquestions.Inthepast,

                             tt                                  tt  people in Asian countries,inclvding Korea and China have criticized the technology

, transfer of Japanese companies, as follows. "Japapese companies are reluctant to olfer

                                                           '                   t ttt tt  technologies in comp.arisot-- w..ith Eiv,.ropean co.r".n.pan'ies," "Japanese techmoiiogry tL-namsfer-. .,

                                                 tt                      tt  is slow,in comparison with that of European companies," and "the technologies offbred

                                          '                                         '                               t tt  l.OcM.gpaPa,a,/is.anrewnitOhttnheoW,eOgeoSni'fiB.e,gpa"e.S,,etheUnitpriceofJgpangset.e.chnoiogyis..chegp ,

                            s,                                     '                         '        'Howeyer,inthe.caseoftheKorea,forexample,themachinetoolindustryhas ,

                                                    '  develo,ped basf.d on imported teghnologies from Japqn. Moreoveag some Kore4n

  machine tool makers have become competitors ofJapangse firms. . .. ･- }' ',

                                                                        ' i , Inaddition,inthecaseoftheautomobileindustrMHyundaiMotorsandKia {

                               t, 'Mgtors, which importgd tecl nology frgm Japan, bad.higher technology levels,,than

           tt                                                  '  Daewoo Motors, which imported technology from GM. After the economig crisis in 1997,

                                              '                  '  Hyundai and Kiaboth suryive-d HorveVe# Daewoo, which Pad no technology ofits own, ,.

                     '     '                                     '                                     tt               tt

l
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                                           t/                   '                            '                  '               [t tt tt                   tt                                                                                 '                                                               '                          tt                                                 tt                                                                                   '                               "t t                                    tt                                                                tt                                        '                   tt tt/tt ttt tt                                                                    '                      tt ttt tt t                                                                '                                                                                   '                                                                     '                     ttt ttt ttt t                                tt tt
                                                           tt                        '                                                         '                                                                t/                                                               ,1 .                       tt t                                                                      '                                                   '                                    '                                              t. t                 l tttttt                                        '                         tt                           t t tttt                        '                                             tt tt                                           tt                                   tt                                                         / tt                                          '                    tt .                                       t t/           - wefn.tbankruptandabuyerdidnotreadilyappear. ... ,. ,. .,･' ''.･'

                '.･ Inspiteofthissituation,however,the"knowledge"thatJapanhasfailedto
                                                          '              S,ggS.tl.kegh,8,Z.XO,gg2,P.XO,,",S,i?..hg.S,b.e.CPM9COrprpgnpensenotg,?,l7m4siancountries.buy' ,

                                                                                      /       . ' ThisreportanalyzeShow/lsiancountrieshave.managedtodevelopwith ,.
             ,.technologiesimportgdfromJapan,whichissaidtonotgivetechnologyawayIbeginby '

   '' i examiningtwoitems.gferroneouscommonsense,first,that"Europeancompanies"
              provide technologies but Japanese ones are reluctant to do so," an]d second.,. that

              ."European companies transfer the technologies quicklM but ･Japanese ones do so

              slowly"Infact,thisreportfindsthatJapanesecompaniestrainengineerstomiddle'' -

        ..-,'/F.killlevels,andthattheysometimesbecomenvalstoepgmeersmJapan..., ,.' .,

              llypeoflndustryExamined', '' '' ･ ,
                                                                         '                                                                          '                                           t tt t                     '        f' '',' InordertoeXaminethetw6elerpgntsoferroneopscommonsense,itis .
 ' neeessary to compare the same proqucts from the same industry among Japanese and

            ' Europeancompaniesadvancingabroad.Itwouldnotbepropertocomparecompanies -,･

              producingdifferenttypesofproductsindifferentindustries. ,. '･ . ,..･ .':･,

                       The data used in this,paper. the findings from the elevator (lift) industry. This

                                                                              x              industry was selected because its products haVe to be designed with very reliable''

              technologs4 since they transport persons and,move as do cars and trains. In this

              connection,whenelevatorsareexportedfromJapaptoadevelopednqtion,thereisi .
                 '

heeneieasiiigYnas:epqe ii,XeteMnedne.tnfy.raCertifiC9.te atteStmg to the technl.c4i career and skills of .

              ,-. '. 'Inaddition,elevatorsareproducedbasedonorders,andeachproducthasto
                          tt      , becustomizedforaSPecificbuilding,'c'r,eatinganeedfor.manyproductdesign ･ '

               ifi":i8ie,23'-.X',.℃' M'`8'k,:ak', t¥'2,XAI℃"k:`stt' l':'S:,S%rx. is.ap.appropriate--t7p9 of -gystry .fbr/ .

            , . ' ' ,In addition, the elevator i4dustry is one area gf th.e machine sector. where -"

               overseas advances took plage comparatively early This is because the deinand for

               elevators in factories, apartments buildings a'nd hotels emerges in the early stages ofa ,

                                                         .t /               country's industrialization. Therefbre, taking the elevator industry as a case stuqy can

                                                   '               beusefulasaprecedent'for'othermachineindustries.･t'-'.'･'.'. . ''
                                            /t                                                          '                                                                '                                                                                          tt                                /t                  ,. Another goo,d, reason for selecting the elevator industry as the object of ..
                           '                                                     tt               investigation is that eight of the World't/ main.glevator companies, including four.

             . Japanese companies and four European or American ones, have advanced into China

                       t ttt              ,and are competmg for the Chmese domestl,c mgrket Begause there arf..only eight rpam t,.,

                                                               /t t             tt                                                        tt                                                                                   '                         '                                                                         '                                                                    t tt                                    '                                                                          /t t                                                   '



                                                                              '

                                                                j
                       tt t                                                                   .t                     '' ,,. ig:''//ga//1)ii'{.sO./lii.g.g"f/f/Z.ssio:{.:':rg.a.:,ftiye,l,: :.lrig,)a,e,:,Ve.li,:i:.il:.:,I.i.ilS,i,1.Pi,Si':lei.O

     kduernotpiCeaknqdUtehSgiOunnnj2grdesvraatSesFiVen to ?he eievator compames from Japan gpq from

'' .･''-･ ThreeJapaneseandtwoEuropeancompaniesagreedtocooperatewiththe
               '     investigation. 'IWo of these Japanese companies wer6 makersi' of completed products,

     while thg third was a maker of major parts, with plans to become a maker of completed

f! PargOrdeeUCttoS
a9in,s:{.OfthetWOfuilPrOdUCtMakersfi11edoutthequestionhaire,butd!dnot

     'With th, 'i9.2,tP,8.k`,bl ,h.a,Zdb:.W,O.g.f gh.&,fo,guer,gp,za,e,fom?anies gg{eed.tg.goopgrgte

      ' 'Becausethequestionnairesincludedthemanyquestionsondetails,noneof
  ' the companies replied to all ofthe questions. Under a situation where companies are

     competing in the same market, they worry about leaking information to rivals, and

                                               '     kYi:i;:wma,ai,siii:":Cx`/IEi:,k,fyii.Xe:,Eiiipgainiy:,`IO,",S ,il:.er,ll`' `Perl Y9, re iO. Me qref`i?7s

      ' Itwasafterthemiddleofthe1990sthatthethreeJapanesecompanies
    ,/1/llcZ"i8te8,dit2, bO.･3glg.gl. .!,hi.ZIe,Zaii' ,leX.!.!.ll,l ,`eg.Zd;,a,",le.g:.h8,lh,ie ,gO ,Z,alj.ei :l

     the 1980s, more than a decade earlier than their Japanese counterparts. As a result,

. theyhadalready.,finishedthet.echnologytransferbythetimetheJapanesefirms.
     ,M,g"igdd as.ZOfii.h,,eggMgggi･5:･t,-.CiX,//Sr q:hineisX,-`,g.;.ogi :.i:,:n$si･ .W.hZ,ia.1,lei".Il::ig,:,dY,r:,"g,;-?g,t

             tt                                           '    "'with the investigation. One was a manager at the Iocal companM and the other was an

･･

 e"gl"e.frfroo.m,`hh,e,P,ahr,e,"thC.O.MdPa.",Y,hin,C,Jh.a,r.gfi,O,f,`e,C.h.n,O.iO.giY,,ff/i'hd,a.",Ce.',t66hgi.,,is.h.

                                                                  '     tt t                                                                     '      had been involved in technology guidance from the beginnihg and who were still

      playing an important role. In these companies, I was able to obtain information on the

      initiai pen?d of th,e''alvancg de,monflratmg a rp,.aJgf,ltiif9.r.enCe With thl EUr,OPea",

K ' .

i･
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        The managers and engineers dispatched from two Japanese companies

answered the questionnaires at the same time, in great detail.

Investment Ratio ofthe Companies

        The investment forms of the five companies can be divided into joint

investment forms and wholly (100%) owned fornis. Of the three Japanese companies,

two are joint enterprises where the Japanese side holds a majority of equitM and the

                                                 'third is a wholly'owned investment, with the Japanese side holding 100% of e'quity

     ' One Japanese joint venture company is working with a Chinese elevator

                                                          '                                                                           'company The other Japanese joint venture company is working with a Chinese
                                          'company that is not related to the elevator indUstry

        On the other hand, the two European coin' panies have both adopted

fu11y"owned investment forms. Howeveg they did not adopt this form at the outset. In

the beginning period, they both took the form ofjoint ventures. During the period when

they made their investments, the Chinese government required them to be joint

ventures with a local companM and in one case suggested a local elevator company as a

                                                     '                ttpotential partner for joint management. Because the Chinese government lacked

                                                              .texperience with joint ventures, howeveg there were many complex, opaque elements.

       Later on, 100% investment by fbreign capital was accepted by the Chinese

                                                    'government, and one of the European companies bought stocks from the local company

                                                                      '                                                             '                                                            'in2001andmadeitafu11y"ownedsubsidiary; . ..,･./ '.
                                                .jttt t.         t.        During the time ofthe joint management form, the European company was a

       '                                                                '                                                              'jointenterprisewithaminoritystake.･ , ', ..'
        At that time, the Chinese government did not permit foreign investors to be

majority investors, because it aimed to use- the right of management to acquire

technology; Howeveg the European company was not able to meet the Chinese

government's request for technology transfer, because it thought that it would not be

able to prevent the leakage of technology if it only had a minority stake. As a result,

                                                                    '                       'the plans for the Chinese partner to use its management rights in the joint venture to

                                                                         'absorb the technology were not successfu1. ''
        In response to the failure, the Chinese government changed its policy to

                                                             '                                                                    t.            'permit Japanese companies to advance to China and to compete for the Chinese
                                                     '                                                                    'market with European companies, in an attempt to create a situation where firms had

         '                         '                                                                       ..nochoicebuttotransfertechnology: '. , , ,.'.. '

Comparison ofthe Product 1]echnology Provided by the Five Companies



                                             '(i '
                                            "N '

                 1, .
                                                                                        .-                      t tt . t , /tt ./.t                  tttt/ t tt               ComparisonoftheProductTbchnologyProvidedbytheFiveCompanies,.,..,. ' h
                           t. t                   ,. ･' ･' Elevators can be categorized by the speed of operation and .weight.carrying

                                          '               capacity Thixs.analysis .di'stinguishes prodycts into five levels based on the speed of

       ' ;･,Phe;i,･ghYi,1"t.:N,:,e4iSS,,Sii,gSi:,Z-i?ael8,:h,/gnX9.:i.i?.Igii.e:gik':,.:,l"1,Sl:,eXXig,hl:,P8,eg,1-&'a%'i ''i

                              '               medium"speed elevator$. Here, we confirm that' it is valid to conipare the technology

''

' 1"'i"IIIIf`i'lg!li-]s11,11://X',ol,11Iii[c℃.,:,,,ig,g,g,,Lge:.kil,11,',;,,,,,:,,.:.,,,;""'i-d',`.lb,.b''`'` /// ',,.

             .".(3)Mediumhigh'speedelevator(120'180metersperminute),'/,-.･/ , ' ,'

              ..(4)High-speed,elevator(210'300Metersperminute) 'l･'..' .,/...'- '..i '', '･,1

             ,. (s)super-high-speedelevator(Morethan300MeterSPerMMUte) '..,-,. ./',.'･,,,. ./

               (1) Low sPeed elevatorsl which travel less than 45,meters per minyte, are installeq in

                  t. .t         ,. ..gZMsuPr.$Z`g.Xecib.Yigill℃,Iifrl"e2xg.t,',ie9n'.2.'gi,Siih,,,it.i,liCjrieZ,kr,gfi.SPI`r,iil,,`.b,i.ile,,,,,r,P,O/1..e,:,f "

           , :･:.i2g,,XZ".2`,I¥,C`,eg,lhPi8,h%"3,r.k.`//[,wag.w.h,fif,khte,,l,iglff.s,gam,zzgsJ ip,adg `)gP '

               ,',.'･.Thisdemandlaterranout:Bycontrast,thedemandrosefore16vatorsin '
N . Il(ott/`?r/lrZ't'///i,ka,/',,/Lifi.MgsZ.;.`,2"glg.i:,g,S,,W,::.EO,ie.,lh.al,ieA.ee,,glOl,Sha,#.d,g,".P,il:,i8."i,Sg ,'' '' m

         , incommercialbuildingsandt,,,.apartmentbuildingswithmorethansevenfloors. ,･..･ ,,.,

 .. , -.'i.,t.i16a(i3.).Ehli･/that.,Ojr,S.W.,it.¥tiiiP,e.etd,S..frdOl:liglh2.,Ois[Pt.eii3iXO,,.180Meterspg,rmm"teare- ,

        , i (4),Low'high'speedelevatorswith.speedsfrom210met,ersto300metersper
        .; $';:I8a:･Edgy,pi"iYa,3riY},/ks//zSfig,311r,eAZiraisO:,l.ithtis,t/-P,:.8./i,gS,bZr/8,sa/vxelalh,gl3,ZO,IAI,1`,e,',SP,,ei. "

,' H'

 '･･';,, ,MedU,/i.,SPee lrlevatoT･s(9,?105,meterspempytf).tgtheloclcoF}.pa?,,es .,i////i;.i.i . "



                                           '                              ･. .., 1, ,.                     I' '' , ･. '- .
                         t tt                            t. t                           tttt                             tt                                              '                        '                      '                                  .t                              '                                       '                                                          ' tt

                                                                                   '                                                           '                                                              '                                      ttt t                                           tt                                 .. ttttt.t .                                         tt /t                           t tt t                                t tt                                                  t ttt                                  tt
                       tttt t .tt                                                                . ,t "t                              tt /                                              tt                                                ttt/ t                                t .t.t tt                       t t/ tt tttt tt.t                                        tt                                                                                       '                             tt ttt t                                  tt ttt t tt                      t t .t.tt tttt/t tt. !t                                    tt .. t/                                         tt                                             '                                                      tt                                   '                                                                '                     1''' ''t '/ 't ''/'''1'''''' ''                                                                                    '                         t..t . tt tttt .t tt      't iow"'hi'gh-///IZdli/)i8..?.e,X,t(liCPigb.fo."l,l,Oi,,`//e,..c,o,i,.pdp'es,p`fered`echpoiogsifpr ;.,

             .'.///.-Threecompaniesoffered-technologyf6r(1)16w"speedelevatorsandof(4) .."

                                                            '   , eliegvha'tSoPrese.deleVatOrS,Whereastwooilferedtechnologyfor.'(i).syper,"h}gh'spged ,,, ,

         , i6W",lighl'ls'S,egfi,dlee}2Cg:･::PgasX･l.iS,.M,a,i.'LY.,Zr,Z",8fe,i,i9g.:ZC,::,OgO,gi,,]i.:lld)l",:IZke,?1.1",l ,.

             whichsorpecoMpaniesconcentrqteontechnologytransfers.forlow'speedelevatorsapd, ' .

             others concentrate dn technology:transfers for high'speed elevators. It is.,.found, rather,

        '' thatallfi.,vecompaniestransferaverysimilarleveloftechnologytolocalcompapies.L'/.. ,,

             . ., ', /' '/ ,F, rorp this, we copclgqe that there are no major disp.arities. in the product

       '･; technologiestransferredbythefivecompanies..Becauseallfivecompaniestransferred

                                                               '             technoloey, for medium'speed elevatQrs, wh,ich have the largest do.Inestic qemand, the

             ,c,orliparison oftechnology trans.fer m this category can serve as a comparatlve study

                     t.tt t ...t/ tttttt  ,,. Exaihiriation of the Fitst Ettoneous commonsense (Eui6peari'companies provide

        , 1]echnblogiesbutJapaneseQnesAreReluctanttoDoSo) .,-,,.,..･..,.....･-

           ,. '. .Asseenfromthecross'analysisin.,Table1usingthe.leveloftechnologyand

        .,X:6i'XiiBZi.:teeeeEeit/£e.Xkeg,rg.iii9,:.&p.c,?.2,pahnglogytrangferbet-egntpeforlpof,Jo-t ' ･-

           ,, ''..･,Gengrallyspeaking,inanyindustrMfuIly'ownedsubsiqiayiestendtotransfer' i

     , laeaWk.}edde.r range Of teChnOIOgY beCause of the confidence that the technolggy wm not.,,be

                '.･ We also find that Jl and J2 (the two Japanese joint ventures) seem at first

              glance to transfer a narrow range of product technology to thg local company By

' contrast, J3, El, ap.d E3 (fu11y'owned subsidiaries), degpite being both Japanese an.d.

{ v.; s･g,i.:,ge:,g},l,:,gpakef,!xz"f,llr r?,1. as ,d;i'r :,geX, ZC,2",OkO.g.54.2,,:Y..iOIYg:,P'ftlf.&' "･'

          s transferreddependsnotopthenationalitybutop1.heinvestmentratio.InoSherwords,.,

              the technologies from joint venture companies Jl, and J2 are .for me.dium'speed and

              high'speed elevators, whereas the technologies fr, om fu11y"owned subsidiaries J3, El,'

                            t.t . ." ealnedvaEto2rSse.eMCOVeraWiderangeofte6hnologyfromlow."speeq,,tothesuper-highspged ,,..

 ,.,''i ･1/'',･･,i･/t,,//,''GO"ernMe"tSOfdeVelOPMgCoynVriesaimmgtoa?/sorbtg..g?riolTgygengrally .
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         tahdeOPii.SOtloiCteoSliOmraengUaiaetfietnhterii.ngVhetSst.Ment ratiO Of foreign capital to less than 4g%, with

,' Forexample,theKoreqngovernmentdoesnot,allowforeigncapitaltotakea

                                            t ttt                           tt                         '         greafer than a 49% stake. Therefbre, there were many cases where Jap'anese

                        t/ttt t         companies investe,d intQ joint ventures where they held a smaller than 50% stake. They

                                                               '                   t tt                                                                                 '
'` ･--.W.her

j2hOall,Y.,Pe.rpMpi.'t.t.e,ddt ,O.,Mpai,k.e,l9iO.%g,l."d":S,ttlPt,e,".tSMest℃emelylimit.edt¥?esofindustrM

                      . ./                                                                               '         X･ ,, . ,,.Although this was not the intention ofthe host governmepts, the lilnitatiop

                                                tt       ,illg,ct9n%61bOgf,ytthoedienvVeeloSpti.ilnegncto:.//tartigg.,aSitUatiOnwherecompanieshesitg,tfdtotransfer . .

                                       t. t .tt.         ,' ,'･'1'ThisinvestigationdiscoveredthatoneoftheEuropeancompanies,whichnow

            ttt1tt t. / t tt" ttt ' ,. hasafu11y'ownedsubsidiqtMwasajointventure,fo11owingthepolicyoftheChinese .

         government,beforebecomingafytlly"ownedsubsidiar¥ .･'･ ../･...'' ,. ,./....,

. ..,ri.,,L
S,'.h9.,Y,,r:gO.,r,te,d,,`,h,a.t,!h 9.ra"geOf`gch"oiogiestrapsiprred.fochmaatthgfip,g.

      , . With regard to the technology transfer, the interaCtions betweg,n the g.ompapy

         and the host government begin from the question of whether the company. will cqrry " .

                                                                       '                                      ttt.t t. t       '' out an independent investment or be a joint venture.'European firmS seem to go as far

                                    '                                                    tt                                                            '                                              '                 tt                                 '         as to enlist the support of the home government in an eflbrt to' get permission for 100%

         investment. Because the Japanese gQvernment o.ffbrs relativelY little suppQrt in this

                                                                '                    t ttt t                                                                                 tt         area, Japanese gQmpanies invest as joint ventures. IS.s a re$.ult, it.appeqrs on the

, tShUeriigCJeellhaantesEeUcroOuPnetaenrpCaOrrpsP.aMeS tlanSfer a great deal mor: .product technology than･･ ･,

        .,,.1' /'/'Therefore, the fust item of erroneous commonsense, that "European '

             tt                                                                                '                   '                             tt                                                                            . .t  '" companiesprovidetechnologiesbutJapaneseonesarereluctanttodoso,"shouldbe ,,,
                                         '               '                                        t.                           .. t ･ modifiedasfo11ows."Jointenterprisesseemtotransferlittletechnology}butcompanies

         withfu11y"ownedsubsidiariesseem.toof!brgomparativelymany."...' .･ .'..,-''

               , Up until now3 Japanese companies making investments in Asia have adopVed

 .. '' pot100%,investmentbutjointventureforms,withlessthan49%stakes,basedonthe ,

, foreigninvestmentpoliciesofAsianhostgovernments.,'',../,.','.-･,.,,.･ .' /-..,. 'i- 'v･
                                             t/t t. /.                 .In many Asian countries, and particularly Ko.rea and China, joint ventures

                                                              '                                                                               ' "'' withlessthan49%stakesheldbytheparentcompanywerecommon,duetothe ,
                                         t ttt tt  , authorizationpoliciesofthegovernments.Asaresult,thequantityoftechnology

                      tt t                     tt                                                    tt , transferhasbeenrelativelysmallinthisarea.This,infact,isthesourceofthe -
    , mt,,suefer.s.tar}dmgthatJapane,s.ecompamesa,re.reiu?,tant?1tranSferteChnOiOgY;i'...,' , ,



                                                            .t                  '                                                                      / t/t                tt                                                                       '                   tt tt                tttt ttt t..              ./t .t -                 '                                            1                '                '

                                                                       '                      t .t t.. / t.                        '              e,X,allllie,a:.!S8,,O.g,`,i Z' ,g,eiC.Oidi,EJ.rg".gl",g ,Cfi,m,m.o.ngz"s,z.(ff,",rob'ean ggtnbavep Tra?sfer

                           t ttt                                  '                ' , WIien making technology transfers to a developing countrM the nurtuying of

              talented personnel is a key. Many cases of technology transfers to qeveloped nations

                                       tt   ' begin wiPh an oflbr ofb}ueprints and related data, but mos't developing countrles have

,-. , ts.W,te.nbgiePgeifirg.W.hOt,ha,re,da.b,i.et,,.l.O.r.efa,d･.tgh,.e.,d,r,a,W.i"gs,,Asa'tesuit,the,,.technoiogytransfer

              '' Engineers do not corpe in one quality alone` There are some who.have deep

                                          /･              unqerstandingoftechnologMandotherswhgseunderst4ndlngismueh,shailgwer:We ･･

              m"s`'PPg:e.ig;eas,:a,%ze-fah.z,sik'8.V,e,.l,Ole,:,/rR$ewnr,/r"8d,,2Y.;h,?･illllrg'figfuOM,,P.a2'6e8,'b '

                                                                                    '                                                                           '                                                                             '                   tt
:･

 " 2g:ex2",z`o,.gy,,seX3gsl,ai.//g.gs.ae,gg,g:,",g.es,ge.zx#,.m,l:'geg.¥,l,elhrilg.te.e,lpF,`"felwhg

･'

'xL･ '
klta,Zg'.7:i,ie.･:/,I.e:,ie.,l:.q.U:,,llY,;e.".elhO,i,Mr.:i:.?,lZi,:,ngi]9ersca7?egg"gedas

                                  '                          '              ,iie)til2eanliOtWheemSt.ieV9iOniYUnderstandst-h.ecomponentsofaproductandthecon.nections -･ .

                    t /tt ttt 1                                                                            '              (2) Shallow level: only unqerstands ln.formation exhibited b.y a drawing, 4nd .
            , gnnddetrhSetarneidaStitvh6ed2.-iaifiS/lurtfyPart prbcesgmg, procedurep for dismaptimg and assembling,

              (3) Mo.derd'te: llqs unqerslandipg of.the need fbr produgt. compactificqVion, gr4s.sroots .

 '' g2pVieCrei2nteeraCnOdStknroees, ¥eCdtigOeR aS eXhibited M draW.ln. ,gS, bu? still reguires considerable ..

                                                               '                           tt                                                                                 '                                         '                                                                                        '             ･.:4h),.S.ilX.llli.Y..d,,l.e.P.iieillgirpIS,abi9.E,.OIOOkatadrawi"gbytwodimension.sa.nd.imagme?hg., ,.

" ''/' (5)'Deep levell By reading the information convey.ed on t,he cover ofa dr.awing (the -

              .greiggaiXiaVlel'esCi.agnnegre.t ,9 graSP Of the neW device gnd understand the mtentions of tpe .

                                           '                                    tt                     t tt         '' (6)P,gepes.9level:uhderstanqtheinPentionofthedesigns,uperintenqeptinvglved,,in

     .. the design ofaproduct, and based on a qrawing, imagine a solid object.in.motionr This

                                      '                             tt -t: ,! .In.vl/lte:,.:'lge,gl'x.nff.m,.tS,ees:w,ff,gag/l,,fu,,".cgig.";,gha?..?Peqc`ygl,plgd,?,ctil.ill.)g.yg' "'

..

 . ,,']I[gthods,forTraml?gLocglEngin'eersfbrl]echnologyTrans l9r,.././,i,,'',/..i..,.,/..',,..,..{ ,,, ,

t

/



                                      '                        t .t                tt/tt t tttt tt ttt t tt/ ttt                                              t tt                                     tt                                              '                   '                                                          '                                                     . tt                                     l                  I- .,-                           t tt                         t /.                        t t tt ttttt                         '                          '                           t tt tt                                        .t                             tt                                           tt  t .t t/t t. tttl t ..t./ t tt t                         tt t tt                                                                       '                                                   '                                          '                 th'. 1, ,., ..,                 . One of the questions asked in this survey was .what methods companies

                             tt /t ttt tt./               tt "'., .tardaVnasnfeCirn.gintOdeVelOPMgCOUntnesusedtoeducgtelocalengi-n,eersforte,chnology

              ,A6' .is'W//:iW-,:r.?.r, r;,P,r8P.Zrec,?.r,I Yi`i?'f Ch?tfe' gs fol.l,oyp-' fg.r. f?m?,gf.,J s?" ,."..

               tt tt ttt tt                          tt    , (1)Educatinglocalengineersusingdrawipgsandotherdesigpdocuments ,.,･J,･..,./..'. ,

                         tt ttt t          - (2)Educatinglocalengineersusipgqrawings,otherdesi.gndocumentsanqextratexts. ,
      i " a3j)splllecihneMdgfrUoSilintgh9JpTarCeOnntdcUoCtigdanb.yy)aiocaisemorengmeerormanager(notsoip.gbody

                                                            '                              tt t ttttt t       -, (4)'IlrainingoflocalengineerswithOJTbyanengineerfromtheparentcompapM

            ' basedonaplanmadeintheparentcompany(gsingamanual) /,, ,･.. '1''.''.,'･i

     ･k (5)'I}raininglocalengineersusingOJTbyanengineerfromtheparentcoilipany,.',.'

, ' %61,ige.Pdfi.'.n.g-esilOh,C,a.ipej¥.giieie,e,'tgOjtbeed"g...a.tedmtheIomecountryofthecorppanygr

             tt                                          '                                            '     '' 'g71,".QX･h",ff'.fr,8,M.th`fi,b,e,gi:P,:'2gd.2.i:.C2',2",,g.'g,P.eg,y.hohg.s?he.,exp.er'e."ce`g""der//?and-

                                                                           '                     Theanswersa;eshownin.Table2.InthglcasesofJapapesecompqniesJlqpq. '

    ' q2, rpethods (2) 4nq (4) were used simultaneously This shows that the companies

                                                                    ./       ' endeavoredtggivetheengineersboththeoreticalanqpracticaleducation.'Theyqlso",,
       ' implementedmethod(6)incaseswhtnhomachinerywasavailable6nsitefortraining,

              andsentthemtoplaces.wberesuchmqchineryexisted.tr.' ,. ･1.'',. .,''･.･..''. '

    , ,,'.. . Bycontrast,inPhecaseofEl,aEuropeancompahMmethod(6)wasused

                                                   t .t ... .initially However, normally it uses rpethod (3). It appears to be education no9 based on .,.,

                                                                                     t tt.,, :roawWtiongSorOkr.Other Materials, but rather standardized gd.ucation to s.tpw thg gngmeer ,.'''

            ... 'i'I'alsoaskedwhatlev'elofengineertheconiPanywashopingtotrainthrough

     e --!,e8',IZd,:g.aglO."i,58.S;,O.",d,e.n,ZS,:9,re,.a.Sk..?.Slfi,Ckgo,F,g.be`ry.ee"fo"r'ey.eipgg?bequgstio?･,

               ,/,''.'Thefour,levelswereasfo11ows: ,"/'.-.,'･･･'.',,･....'',.,.,',.'.,/･･, ''''. ''

                                     t .t tt          " IA),,:,h.e,.e.",g,9"8,e,r.,C.a,2,-ff.r.aZP,.gB9, ,,needF o` a marke`:pd can g,eveiop ?roducts

･･ (2) The engineer has a wide rangd of knowledge, and can solve most prQblems

              (experienceipde.s.igningandmaliulfacturingengineerlevel)･,'...,･..','/･,.. L

          /-･ (3)Theengineercanunderstandadrawingdocumentand･manufacturingproce.sses,

                         tt t ..                                  't '              andcanrevt?ethemtomeetthelocal?,ee.dsandsuggegtimprovementsIfthereare ,

tl
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t

'
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                    .t               '                                                            '             instructions, the engineer can respond to them (persop. of general engineerlskil1 leveD

              (4) The engineer can somehow manage to fo11ow orders (technician level)". '' ･/

  -7 -..'.- iAs shown in Table 3, the answer was clearly different between Jl, J2 and El, ''.

     - ' JlandJ2respgndedthattheyaimed.for(2),whereasElreplieditw4s
                                           t ttt/           'aimingforlevel(4).Thus,thoughthe'Japanese.companigsarejoiptenterprigeswith ,

         ''' thep.ossibilityQftech4ologyleaks,tbeyarewillingtoinvesttimeandtmoneywiththe p

              aimtgbringupengineerSofacomp'arativelyhighlevel.Bycontrast,El,whichtakes. ' .

                                  t.                                         '          , the form of a 100% investment, has little worry about technical leakage, but in

                                                         tt tt  .' gOeMloPwarg,Sr･OandetOe$ie.nlearPs9nePeCOMPaMeS,theengMeerSWhomftplanstg.traipwmonly, ,

                                               t.           ' Becauseltisoplyaimingtodeveloplow'grqdeengineers,E.lcapbringthem .

                       t tt              up in a short term. rf a ptobl.em occyrs on the manufacturing flooz it will bring a sgnior

              engineer from the .parent company to solve it, using. Iocal low'class engineers. This is q

                                                              .. ..tt              Zii.Illaiarrch/rS.t,eMt9thatiPthemothergountrMw.h.ereengmeersareg,,rgamzedmto' .. ,.

               . ,' .･-i Meanwhile, I asked a question "What is the criteria for deciding when an i

                                                                                      '                  '                                                                      '                                                                            '     ' 'enginegrwhohasbeendispatchedbytheparentcompanycanreturnto'thehome ' .
                                                                    tt/ t                                t-                  '              country?" The European gompanies were not able to reply to this qyestion, because it .

                                              '                                     t.        i Poamdphaan?'ePTsei",elfi",.`jh.e,,dhiS,t,2,",t.P,atS,`.lllO,W,g.ler'i..recei"edanswersfromtheJapanese,'t.,,, .

                                 .t t                           tt          .. ･,,(,1)Thetimeofcompletionofguidanceondrawingsaboutmachinerywascompleted

                                                  tt                                                                                  '   , 'gi)anTdhaer3isMoen Oiii8cOhMiXgertyiOn Qf gUidance on drawmgs and of design docuinent mciudmg

                                                 t t.                                  t t tt tt t           '' fut).,Th,,hi.e,,tyilllZdOtfhC,O.MdPdii2,t.ZO..".iOtf..gt"'9a"Ce O",dra)y}"Fs and design gocuments gpout..

             7(4) When the engineers and workers are..able to manufacture the products wiPh stable ,
             .;g//esil.Xggnadboaut'1fiWa'cdhel.nfeeCrtyiVeartiClerat,i,o,.afterthecomplbti6h,ofguidancesuchas ,

              (5)Whensimplerevisionsoriniprovementsofdesignwerepossible '' ' '
              (6) When it was possible to carry otit design that graspgd local needs

    ･,, (7)TherewasnodispatchofapersonfromtheparentCOMPanY .. .
               ･ 'The Japanesg companies, which 'educate their engineer$ using OJT, chose .. , ･
              answer(4).Itgeems,thus,thattheyconsiderthetechnologytransfer-tobecompleted ,

                      t/   . : oncetherealproductionhasbecomestable.Thisanswerdoesnotcbntradictthe

 't     , , .. fnswers tPey gavf regar9}pg engmeer education, under which an engmeer from the
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                     ..                     '     t-t   s                       '                        '                                ,                     '                                                '                        ･ ,Jl.
              .t                                 '                                  .1,. , ,                           / ''''' i' e
  . .. v' '.''                                                   '                              ttt t //tt                             ..t                               tttttt tt t                           tt tt                                                      '                                                   '                                      t tt                                i1                             ..･ '.'･ 1                                              '                                   t.t t                                   tt t                                t.                                          '                 t .. /t 1ttt t/ t" ' parentcompariyprovidesequcationin9heoryandpracticeinOJT.tgthelocalengineers,

   ,' panrodbieemtUsr,,nwSfiOenthseoza//?heinCgOUhnatpr/teanfts9rtraMiPglocql'engmeerwhocan"solvenearlyall ,

             ..,'.., ･..Let us now 'summarize.the.diffe.rences of technology transfer between ''

 " Japanese and.European companies. The European system trains lower grade engipeers i

                             '                     t tt  ,. ' whoq,onotgobeyond9he,rangeof..interpretingamanual,butJ.apanesecompanies
                                                                             tt
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Super-highspeedelevator
(Morethan300metersper
minute)

o o 2

4
High--speedelevator(210-

300metersperminute) o o O 3

3
Mediumhigh-speedelevator
(120--180metersperminute) o o o o 4

2
Medium-speedelevator
(60-105metersperminute) O O o O O 5

1
Low'speedelevatbr(Less
than45metersperminute) o o o 3

Jl J2 J3 El E2 Sidetotal



T a b1e

techno1ogy transfer( mu1tip1e

      -e n g1n ee rs

ch oice)

for

6

Sendingalocalengineertobeeducatedin
thehomecountryofthecompanyorforeign
firmwithcapitaltiestoit

O o oh o

5
TraininglocalengineersusingOJTbyan

engineerfromtheparentcompany o O o

4

TrainingoflocalengineerswithOJTbyan
engineerfromtheparentcompany,basedon
aplanmadeintheparentcompany(usinga
manual)

'

o

3

TrainingusingOJTconductedbyalocal
seniorengineerormanager(notsomebody
dispatchedfromtheparentcompany)

2
EducatingIocalengineersusingdrawings,

Qtherdesigndocumentsandextratexts o o o

1
Educatinglocalengineersusingdrawings

andotherdesigndocuments

Jl J2･ J3 El' E2
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Theengineercangrasptheneedsofa
1 marketandcandevelopproducts o

independently(productplanlevel)

Theengineerhasawiderangeof

2
knowledge,andcansolvemostproblems
(experienceindesigningandmanufacturing o o o
engineerlevel)

Theengineercanunderstandadrawing
documentandmanufacturingprocesses,

andcanrevisethemtomeetthelocal
3 needsandsuggestimprovements.Ifthere

areinstructions,theengineercanrespond
tothem(personofgeneralengineer/skill
IeveI)

4
Theengineercansomehowmanageto
followorders(technicianIevel) o

Jl J2 J3 El E2


