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FOREWORD

ー

]

Scienceandtechnologyisatwo-edgedsword.Extensive

applica七ionoftechnologicalinnovationisanindispensable

factorforsoundgrowthin
.economyandimprovementofthe

qualityoflife.However,i七mayalsocausethedeclineof

internati・nalc・mpeYenceandanincrea・einunempl。yment,if

acountryrelyslargelyuponlabor-in七ensiveandstructurally-

defectiveindustries.Recently,someconcernhasbeenvoiced

abouttheadverseeffectoftechnologicalinnova七ionin

technology-intensivecountriesupontheeconomicandlabor

situationsinotherdevelopednations.工tcannotbeoverlooked

tha七asenseofcrisisismountinginrelation七 〇,amonqother

things,theapplicationofmicroelec七ronicsandcomputer

technology,ormorespecifically,microcomputertechnology.

Reflectinqthissituationtstudiesonrヒheinfluenceofmicro-

electronicsuponemploymentarenowinprogressinanumber

ofdevelopedcountriesandtheissuehasbeendiscusseda七

〇ECDmeetingsaswell.

∈

工nJapan,uptonowthishasneverbeenamajorissue,

duetothefactstha七thefasteconomicgrowthduringthe

pas七30yearshasprovidedaneXI)andinglabormarketand

therehasbeensufficientopportunityforthelaborforceto

betransferredfromoldゴobstonewlycreatedjobsmainly

withinindividualenterprises.However,inviewofslower

economicgrowthandtheinevitablechangesinindustrial

structurethatareforeseeninthel980ts,Japanwill,sooner

orlater,face七heproblemofinterac七ionbetween七echnological

innovationandemployment.工nparticular,ifthiscoun七ry

choosestoemphasizeknowledge- ,intensiveindustriesinthe

l9801s,itwillnotbeable七 〇avoidemploymentproblems
,

arisingfromtheextensiveuseofmicroelec七ronics.

Theeffort§ofanalyzinqtheemploymentproblemsthat

mayarisefromtheextensiveintrodud七ionofmicroelec七ronics
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technologyinvariousindustrialandbusinesssec七 〇rs,and

offindingPolicyal・ ヒernativesforcrea七ingnewゴobs,for

trainingandretrainingofthelaborforcetodiminishor

alleviateunemployment,willbecrucialfactorsin七he

nation・sfutureindustrialgrowthandsocialstability・

Sucheffor七swillalsoprovideusefulinforma七iontothe

developedpartoftheworldasawhole,whereJapanwillplay

animportantroleasaproducerofmicroelectronicsand

associa七edproducts.

●

Basedupontheabove-mentionedmotivation,aspecial

committeehasbeenorganizedunderthesponsorshipofthe

Ministryof工nternationalTrade .and工ndustry,Japan,to

exploretheproblemsand七 〇s・ ヒudypossiblemeasures.

Thepresentdocumen'ヒ,whichistheEnglishversionofthe

summaryofaninterimreportof七heworkinqgroupof七his

co㎜ittee,ispreparedasma七erialfordiscussion.onmicro-

electronicsandi七simplicationsforemployment.

Nove】 仙)erlO,1979

H工ROSH工 工NOSE

Chairman

TheSpecialCo㎜itteeon

the工mpactsofMicroelectronics

onEmploymen七
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工.工NTRODUCT工ON

1・PurposeandScope

●

Themicrocompu七erhasbeenwidelyrecognizedasthemost

importantelementofmicroelectronicsinfluencingthena七ure

ofsocietyduringthe20thcentury.Themaゴorchanqestha七

themicrocomputeranditsapPlicationwillbringtoborヒh

suppliersandusershavealmos:ヒbeentransformedintoreality.

Theimpactisnowbeginning.

Thepurposeofthisstudyistoexplore(iden七ify)the

changesthatarerヒakingplace,七hereasonsbehindthem,and

thetrendsofthefu・ ヒure,andasmaterialforfurther

discussiontoprovideadocumentofsomees七imationsonthe

impactofmicrocomputersonemploymentanditsimplic.ations.

工nabroadsense,microelec七ronicsembracescomputer

andcomputer-basedtechnologies,aswellasdigital

technology.Andthemostimportan七aspecVofmicroelectronic

isthemicrocomputer.工n七hissense,theterm"microelec七ronicsl,

isof七enacknowledgedasasynonymfor"microcomputer

technology".Thisbeingthecase,thisstudytakesupmicro-

computersandtheirimpac七 〇nemployment.

■

●

Thisfac七findingstudy,performe,dbytheworkingqroup

attheResearch工nsti七u七eoftheJapanManagementAssociation,

wascommissionedbytheSpecialCommit七eeonthe工mpactsof

MicroelectronicsonEmployment,orqanizedatゼheJapan

工nformationProcessingDeveloprnenrヒCenterunder七hesponsor-

shipof.theMinistryofInternationalTradeand工ndustry,Japan.
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2. Approach

■

工nundertaking七hissurvey,wedecidedtoanalyzethe

effectofmicrocomputersonemployeesand七 〇studythe

general七rendforpopulardiffusionofmicrocomputers.

Basedontheses七udies,caSestudieswereconductedthrough

interviewswiththecorpora"ヒeexecutiveswhoareinvolvedin

thedevelopmentofmicrocomputersandtheirassociated

products七 〇 ・identify七hechanges.Thenwetriedtoestimate,

thenumberofemploymentsituationschangedbyt血eapplica-

tionofmicrocomputers.

Thisreportincludes

productareas:

casestudiesonthefollowing

－ 工ndustrialProduc七s

-OfficeMachines

-ConsumerProducts

Thisisfollowedbyasu㎜aryofourtenta七iveestimations

ofthechangesinemploymentbasedonourobserva"ヒions

throughinterviews・

3. MajorFindings

●

(1) Theequipmentmanufacturersareactivelyintr・ducinqthe

microcomputersandaredevdlopinqnewproductswith

hiqheraddedvalues.Atthesametime,thediffusion

ofmicrocomputershasqivenbirthtonew七ypesofsmall

andmediumenterpriseswithhiqht二echnoloqicalcapability,

namely,systemshouses,forsys七emsintegrationand

developmentofapPlica七ionprograms・

(2) 工mpac七sofmicrocompu七ersandassociatedproductson七he

employeesofthesuppliersaresummarizedasfollows:

一2一
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一 工nthedevelopmentarea
,therehasbeenanurgen七

needforsoftwaredevelopmentpersonneltparticularly

diqitaltechnology-basedsoftwareenqineers.

Seriousconcernhasbeenexpressedabouttheshortage

ofpersonnelin七hisareainconゴunctionwitha

rapidincreasein七hedemandforsophisticatedand

custom-madesoftware.

● 一 工nthemptnufacturingarea,therehasbeennosignif-

icantchangeinemployment.However,produc七ivity

percapitahasqreatlyincreasedowingtoinnovations

inmanufac七uringprocesses.Owingalsototheprocess

innova"ヒionsthenecessityforskilledlaboris

decreasinq.

一 工n七hemarketing'area
,personnelhasincreasedslightly.

一 工nthemaintenanceareanoChangehasbeen
.observed

sofar.

(3) Asfortheimpactsontheemployeesoftheuserscaused

bytheuseofmicrocompu七ersandassocia七edproducts,

itisgenerallyforecastthatsubs七an七ialnumbersof

theexis七inqlaborforcewilllosetheirjobsbecause

ofthelaborsavinqaspectsoftheequipmentandthat

asu上)s七antialshortagewilloccurinsystemsandsoft-

warepersonnel・

●
白

唱
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1工.工MPACTS OFM工CROCOMPUTERAPPL工CAT工ONONPEOPLE

-CaseStudies－

1. 工ntroduction

Theproductareascoveredunder

followinqthree.

工ndustrial

Products

Office

Machines

Consumer

Products

thestudiesarethe

ProductionAu七 〇matingEquipment

Analysis,Measuringand工nspec七ion

Equipmen七

ProcessControlEquipment

OrdinaryOfficeMachines

〔Co㎜ercialOfficeMachines

Au七 〇ma七icStationEquipment

〔
Watches

ElectronicCalculators

SewingMachines

Thestudieswereimplemen七edbyindi▽idually▽isitinq

appliedequipmen・ ヒmanufacturers.Theresul七softhissurvey

arebasedonthedeepunderstandingandsinceri七yof

executivesfrom20c・mpanieS.

2.

(1)

工ndus七rialProduets

工ntroduction

Due七 〇manaqemen七needssuchasincreasesinproducti▽ity,

impro▽ementinquality,andlaborsavinqforproduc七ionin

indus七rialseqmen七s,theuseofelectronicsof七hecompu七er

systemtypehasbeengeneralforallindustrialequipment.

TheapPlica七i・n。fmicr・c・mpu七erβhasmadethisequipmen七

一4一
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"intelligentl・andhasupgradedi七scapabilitybyincre
asinq

performance,reliabilityandflexibility.Further,the

applicationofmicrocomputershasmadeimprovementsins七yle,

weightandoperability,realizinglowersalespricesby

reducingthemanufacturingcostofequipment.

■

●

Thereduc七ioninmanufacturinqcostisduetoincreased

produc七ivityofequipmentbyutilizinq七hecharacteristics

ofmicrOcomputers(versatility,multifunc七ioncharac七eristics,

lowcost,style,etc.).Thegreatestfac七 〇rsin'ヒermsof

costaresaidtobetheintensificationofcomponentsand

ロ ロ コ コ コ
mエnエaturエzat■onofequエpment.

Theforeqoinqchanqehasstartedtohaveconsiderable

impactonindustriesrelatedtoindustrialequipmen七,includ－ロ コ
ェngequエpmen七manufac七urers,andhumanaspec七s(ゴobcateqories

andskill)of七heusers.

oTheapplica七ionofmicrocomputerstoNCmachinetools

startedaroundl975,realizingreducedcos七sof

equipmen七,miniaturiza七ion,liqh七weight,multifunction,

simplifiedoperationmethod,10wmaintenance,e七c.

Advantagesformachinetoolmanufacturersare:drastic

reductioninthenumberofcomponents,reducedmanu-

facturinqtime,improvedreliability,andloweredcost

becaU'seofminiaturization.

■

●

oTheintroductionofmicrocomputerstoindustrialrobo七s

startedaround1975,andthepossibilityforcomplete

automationofmanufacturingprocessesincreased.

喝

o Miniaturization,1i●htweigh七,andthepossibili七yfor

multipurposeutilizationareexpec七edtopermi七indus七rial

robots七 〇beusedno七 〇nlyinmanufacturinqindustries,

butalsoino七herindus七rialareasingeneral.

一5一
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o工ncontinuousprocessinqindustriessuchasoil'

chemica1,cement,paper,andpulp,overallinstrumenta-

tionsystems,includinqminicomputersandcontrol

computers,havebeeninusebasedonprocessinstrumenta－ ぜび
七ionbyindustrialmeters・However'central■zatエon

ofcontrolmeansqrea七erimpactwhenopera七ionstops

andthishasbeenasubjectofdiscussion.Dis七ribu七ion

・fc。ntr。lbymicr・c・mputersin七hepr・cessc・ptr・l

areasolvesthisproblem.At七hesametime,ithas

increasedoperabilityandhasmadecentralizationof

managementeasier.Laborsavinqislarqewithdistributed

syntheticinstrumen .tationsystems.However,these

systemsarefor'en七erpriseswhichalreadyhaveminicomputer

con七rolsystems,and七hedemandisforreplacement.

OEquipmen七

areaischanging

digital

intheanaly七ic,measuring,andinspec七ion

fromanaloqequipmentin七he工Cage七 〇

equipmentinthemエcrocomputerage・Micro-

compu七ershavebeenactivelyusedinallproductareas.

Thediffusionofmicrocompu七ershaspermittedthedebu七

〇fnewtypesofproducts,suchasLS工tes七ersandlogic

analyzers,whichdidnotexistbefore.Advan七ageswhich

digitalequipmentofferstoequipmentusersare:automa-

tionofanalyzingrmeasuring,andinspectionby

microcomputer-intelliqentequipmentrhiqhprecision'

reliability,flexibility,andsimplificationofwork.

(2) 工mpactsonProducers

●

－Developmen七andDesign－

oMachine七 〇〇lmanufacturersaretrying七 〇manufactureNC

machinetoolsin-houseandareactivelyintroducinq

"ヒherequiredtechnology.Asaresult,electronエc

per・ 。nnelareincrea・ing.H・w・ver,machine七 ・・lb・dies'

excludingNC・ecti。n,requireahiqhdegree。fmachininq

－6一
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technique,andnodirectimpac七 〇nmechanicalengineers

byin-housefabricationofNCsisexpected.

o工ntheareaofindustrialrobots
,intelligentrobo七s

capableofdemonstratingmicrocomputerfunctions .are

no七expected七 〇beusedonafullscaleun七ilafter

l980.Manufac七urersaretest二ingthemforin"ヒroduc七ion

tothemarketatpresent,andnopersonnelchangesby

manufac七urersha▽etakenplace.

o工ntheareaofprocesscontrolequipmen・ ヒ,trainingand

educa『 ヒionofengineershasbeenactivelycarriedout

assoftwaretechnologyinparticularisrequired

paralleltobeefinqupofdevelopmentpersonnel.Analog

instrumentationenqineersareretrainingasdigital

engineers,andhardwareengineersareretrainingas

softwareenqineers.

ロ コo工ntheanalyzinqandmeasur■ngequ■pmentarea,

productshavebeenconstantlydevelopedsince
　

introduc"ヒionofmicrocompu七ers.Developmen七compet■ 一

七ioninrヒhesameindustryhasbeenin七ense.Product

developmentrequiresdiqitalcircuitengineersrsof七ware

engineers,andothernewpersonne1,andnewemployees

arehiredinlargenumbers.Analogcircuitdesigners

arechangingtheir・ ヒechnologyareaby七echnicalreeduca-

tionorself-education.

new

the

ロ
ーManufactur■nq－

■

●

o工n七hemachine七 〇〇larea
,laborsavinqinthemanufactur- ●

inqdepartmen七wasat七ainedbyadras七icreducti・nin

thenumberofpar七susedwhenmachine七 〇〇lss七arted七 〇

useNCs.Theintroductionofmicrocompu七ersfurther

shortensmanufac七urinqprocesses・

一7一
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oIn七heprocesscon・ ヒrolarea
,skilledmachinistsareno

longerneeded,andpersonnelha▽ebeenreducedby

shor七enedprocesstimeandtheneedforfewerpar七s.

Thesi七uationistackledbyrelocation.Produc七ion

workersareretrained.工n-housedevelopmentandeng■neer-

inqs七affareresponsibleforthisjob・

oProductionworkersintheanalyzinqandmeasurinqequipment

魯

areareceivetechnicalreeducatエon七 〇engageエn

manufactureofdiqitalequipment.Therefore,nochanqe

inpersonnelhasbeencausedbytheintroductionof

microcomputers.Productivi"ヒypercapi七ahasincreased

considerably,coupledwi七hanincreaseindemand.

－MarketingandMaintenance－

oMachinetools
,industrialrobots,andprocesscon"ヒrol

equipmentarebasicallymanufacturedaf七eror.dersare

received.Thereisnochanqeinmarketinqs七ructure.

Maintenanceissimplified.However,tocon七inuecon七act

with七heusers,checkcyclesremainthesameasbefore.

(工nmanyinstances,subsidiarycompaniesareresponsible

formaintenance.)

oSalesofproducts

theareaofanalyzingandmeasurエnqequ■pmen七

innewcategorieshave

■ ・

increased

,and

in

●

educationin七echnicalma七tersformarketinqand

main七enancepersonnelhasbeenn～ ∋cessitated.Maintenance

frequencypermachineisdrasticallyloweredevenif

salesvolumeisincreased,andtherewillbenoincrease

inmaintenancepersonnel・
●

(3) 工mpactsonRela'ヒedSuppliers

。 工nthemachine七 〇〇1

mechanicalpar七s

area,impac七sonsubcontractorsof

areanticipated.However,七herat■o

－8一
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ofmachinetoolswithNCfunc七ionsiss七illabout30宅.

工mpactsonpartsmanufac七urersbytheuseofmicro-

computersinNCsectionswillbeafutureproblem.

o工nprocesscontrolequipmen七area
'

metalpar・ ヒsandframeS(byminiaturizatエon)

businessavailable七 〇subcontractors.

arerequired七 〇,in『 ヒroduceelectron■c

adrasticreductionin

'h
asreduced

Thesubcontrac七 〇rs

technoloqy・

●

oAlargechangeinengineeringistakingplacewi七h

equipmen七foranalyzingandmeasuring.Thesubcontrac七 〇rs

arereeduca七inqenqineers,mos七1yundertheguidance

ofequipmentmanufacturers.工ncreasesinworkarecoped

wi七hbyinvestmentinnewequipment,andnoincreasein

laborforcehasbeenmade.'

(4) 工mpactsonUsers

。Thefirs七 〇bjec七iveforusersinin七roducinqautomated

manufacturinqequipmentislaborsavinq.Parallelwith

七hetrendofmanufacturinqdivisionsforknowledge

in七ensifica七ion,au・ ヒoma七ionandunattendedoperatエon

haveprogressedrapidly.工nthebackgroundofthis

trendisashortageofskilledlabor.Equipmen七

containinqmicrocompu七erspermitsreplacementofprocess

workersbyafewunskilledworkers.

■

●

　ロ
oSmallandmediumenterpriseshavebeenexperユencエnq

achronicshortageofskilledlabor.Theinstallation

ofmachinetoolswithhiqhperformance,lowprice,and

hiqhoperabilitywillsolve七heproblemoflabor

shortage.Therefore,therewillbealmos七noimpac七s

onemploymen七intheshort七erm・

oAutomatiOnisaqoalofusersinthecaseofprocess

con七rolalso.Replacementbyequipmentwillbewelcome

－9一
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ifworkerscanbefreedfrombadworkinqenvironmen七s

andthequali七yofcon七rolisincreased.However, コ コ
reliabilityisconsideredmoreエmportantthanprエce,

andfieldtestsover.aperiodofseveralyearsare

requiredforinstallationofnewmodels・Rapidintroduc-

tionwillbecurbed.'工fsubstituted,processcon・ ヒrol

willbepossiblewithonlyaboutl/5thepersonnelforce

requiredbefore.

■

●

コ
o工ntheanalyzingandmeasur■ngequipmentarea

,

consideredonlyamatterof七imebeforethe

equiPmentisreplacedbydiqitalequipmen七. ロ
workersformeasurement,inspectエonandanalys■sare

nolongernecessary.Also,minicompu七ercontrol

opera七 〇rsarenotessential・Opera七ionofacontinuous

worksys七emrequiresaminimumofopera七 〇rs・However,

七heseoperatorsarenotrequirddtohavespecificskills

orexperience.part_七imeorunskilledlabor、canoperate

七hediqitalequipmentandsolowertheopera七ingcosts.

コ む

エt工S

conven七ional

Skilled

■

3. OfficeMachines

(1) 工ntroduction

●

●

工ntheses七udies,copyingmachinesandfacsimileterminals,

inwhichcon▽en七ionalmechanical七echnologywasprevalent,

wereselectedfromthebroadrangeofexistingofficemachines.

ECRs(ElectronicCashRegisters)andPOS(Poin七 〇fSales)

terminals,whicharestorecounterequipment,wereselec七ed

ascommercialmachinesrandautoma七icstationequipmentwas

takenupasspecialpurpose、equipment.EffectSandimpac『 ヒs

ofequipmentindi▽iduallydiffer.

oTheapplica七ionofmicrocomputerstoordinaryoffice

machinesharincreased・quipmen七perf・rmance'reliabili七y'

and・operability,anda.rapidexpansionindemandhas

－10一
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ensuedparallelwiththerealizationoflowprices.

Atpresent,themanufacturersareengaqedinfierce

competitionforhighermarketshares,centeringon

s七and-alonetypeequipment.Themanufacturersare

announ'cingnewmodelsofcopyinσmachinesandfacsimile

terminalsatarateofl.5～2modelsayear・per

manufacturer.

■

■

。Forco㎜ercialpurposes
,ECRsandweighingscaleshave

beenthemainproducts.Developmen『 ヒcompe七itionhas

becomekeenerthrouqhtheapplicationofmicrocomputers,

andtheirperformancehasbeenincreasingandprice『

havebeencomingdown.

。
、工tseemsthatthediffusionofscalesandECRsinthe

marketinJapanhasreachedthesaturat二ionlevel.The

demandisexpectedtoshif七 七〇POS七erminals,whichare

regardedasthemaincurrentproductsofcommercial

machines,bygivingthemmanyfunctions.POSsystems

permitautoma七ionofco㎜ercialbusiness,andboth

七erminalsandscanningdevicesha▽eincreasedthedeqree

ofperfectionbytheapplicationofmicrocomputers.Full-

scalediffusionisexpectedtobrinqsignificantinnova-

tionsforusers.

●

■

oThehistoryofautomaticstationequipmentstar七edduring

l965～1975whenautomaticmechanicalticke七ingmachines

コ

appearedonthemarket.Theemergenceofautoma七 ■c

gateshasmovedstationworkcloserltoau七 〇mation・Micro-

computersoffersuchad▽an七aqesasimprovedworkefficiency

whenrailwayfaresarerevised,impro▽eddurabili七y,

simplifiedsys七emmodifica七ion,andothers・ 工mproved

printingsystemsfor七icketingmachineshavealsoimproved

thequalityofservicesforthosewhou"ヒilizethem.

Ticketingmachinesaremostlyrequiredforreplacement.

－ll一
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(2) 工mpactsonProducers

－Developmen七andDesign－

.oActivedevelopmentworkfornewmodelshasnecessita七ed

anincreaseinelec・ ヒronicandsoftwareengineersinthe

ordinaryandcommercialmachineareas.Therehasbeen

nochanqeinthenumberofmechanicalpersonnel.
■

`

o工ntheordinaryofficemachinearea,

competitionoccursamong七heequipmentmanufactu「e「s

alarqenumber・fapPlica七i。nsys七emsengineersand

proqra㎜ershavebeenhiredtobeefupdevelopment.

Copyingmachinesandfacsimileterminalsdependmuchon

op'ヒical,chemica1,andmechanicaltechnoloqy,and七here

hasbeennoreductioninthenumberofengineersfor

conventionaltechnology.However,asit七akesabou七 七wo

yearstoeduca七enewemployeesinproductenglneer■ng,

reeducationofengineersforcon▽entionaltechnologyhas

beenac七ivelyundertaken七 〇secureenoughdevelopment

personnel・

short－ 七ermdevelopment

,and

φ

■

・Aleadingc。 ㎜ercialmachinemanufacturerhasrep・r七ed

tha七"Developmentanddesignpersonnelhavedoubled

。。mparedwi七hfiv・year・ag・ ・Newempl・yeeshaveall

beenelec七ronicengineers.,tSys七emsengineersand

pr。grammershavebeenparti・ularlyindemand・A・longas

devel・pmen七c・mpeti・nc・ntinue・'empl・yment・f・ ・ftwa「e

enqineer・will・ ・ntinu・ ・T。meetper・ 。nnelsho「tages'

effortshavebeenmadetoretraincircui七desiqnand,

assemblyper・ ・nn・lint・ ・。f七wareenqineer・'and七 。pr・vid・

technicaleducationtoworkersinsideen七erprisesand

relatedsupPliersbycreatingnewsys七emengエnee「 エng

departmen「 ヒs・
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oTherehasbeennodramaticchange

automatics七ationequiprnen七

manufacturersandusersare

intheareaof

as七hedemandisstable

limi七ed.

and

－Manufacturing－

oInordinaryofficemachines
,'ヒhenumberofproduction

workershasbeenslightlyreduced,inspiteofan

increaseindemand,byshortenedprocessesandfacility

inteqration.工nspectionprocesseshavebeensimplified,

but七herehasbeennoreductioninpersonnel.Aflexible

productionsystemcapableofmeetinqanincreasein

workvolumehasbeenins七ituted.

。Commercialmachinesaremoreelectronic
,andproduction

linesarebeinqautoma七edparallelwithdrasticreduction

insimplework.Anunskilledlaborforceisreplacinq

skilledproductionworkers,andpart-timeworkersare

hiredtodothework.Skilledworkersaretransferred

tootherproductionlinesandqetnewゴobsbyreloca・ ヒェon.

Inspectionprocesseshavebeensimplified,bu七therehas

beennochangeinthenumberofpersonnel.

oMan-hoursrequiredforautomaticstationequipmenthave

beenreduced,bu七sof七wareenqineershavebeenadded,

with七heresul七tha七therehasbeennochangein七he

numberofpersonnel.

' －SalesandMain七enance－

oMarketinqcompetitionisintensifyingforordinaryoffice

machines,necessi七atinqs七rengtheningofsalesforces

andimprovinqtheirquali七y.Productsaremostly

distribu七ed七hroughsalesagen七sbelonging七 〇equipment

manufacturers,andeducationofagentsisac七ivelyunder-

taken.Thefrequency'・fmain七enancew・rkha・beengreatly
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reduced.Thenumberofserviceunitsassiqnedper

maintenanceengineerhasrapidlyincreased・Main七enance

itselfhasbeensimplified.However,sys七emat■c

educationisconsiderednecessarytopreven七lowering

七heserviceslevel.

●

。Commercialmachinesareenteringaneraofnewmarket

development,andsalespersonnelhavebeenincreasing・

Personnelwithhightechnicalcapabilitiesarerequired

when七hesalesme七hodehangesfromsellingsingleitem

commoditiesinsmallquantitiestosellinqsystemsin

largequant工t工es・

(3) 工mpactsonRelatedSuppliers

oOrdinaryofficemachinesareexperiencinqaneraof

compe七ition,andmarketentryandwithdrawal 、bymanu-

facturersino七herindustriesareconspicuouβ.Howe▽er, 　
七hesituationisnotseriousenoughtocreateaneqatエve

impactonexエst■nqenterpr■ses・

。 工n七hecaseofcommercialmachines,largemanufacturers

ofscalesandECRsareenゴoyinqsizeableportionsof

themarke'ヒ,andthistrendisstrengthening,reducing

c・mpetitiveness・fexis七inqmanufac七urerspr・ducing

conventiona1-typescalesandofenterpriseswhohavebeen

behindindevelopingECRs.

● oBusinessofmechanicalpartssuppliersandofdis七ribution

storesdependentonrepairrevenueisdecreasingtand

七heconven七ionalscaleindustryisseriouslyaffected.

・Enqineeringinn。va七i・ni・takinqplaceam・ngdi・ 七ribu－

七i。nagents。fmanufac七urers。fapPliedequipmen七 ・

Theincreaseinper・ 。nnelhas・be'enparallelwi七h

theincreaseindemand.Engineeringeducationinthis

areaisfinancedbyequipmentmanufacturers.
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(4)工mpactsonUsers

oThereisenouqhroomforold-typeofficemachinesto

bereplacedbynewmodelsintermsofprice,perforrnancet

andmaintenancecost・
、However'thelaborsavingeffec七

bynewmodelsintermsoftheworkforceisno七so

highteveniftargetfiguresare七akenintoconsidera－

七ion.

oWorkinghoursareexpec七edtobeshortenedandskilled

opera七 〇rsareexpectedtobedispensedwithbyutilizinq

newmodelsinthecaseofordinaryofficemachines.

Howe▽er,divisionofworkinordinaryofficesisnot

sodistinct,andproductivitycanno七bemeasuredeasily.

。Withcommercialmachines
,

inlargemass-salesstoresanddepar七ment

saidtohaveincreasedbyabout

terminals,comparedwithECRs.

theproductivityofcashiers

S七 〇res■S

2006byintroducinqPOS

oNoskilledoperatorsareneededforordinaryand

commercialofficemachineswhen七heyareintroducedon

astand-alonebasis.

4. ConsumerProducts

,

(1) 工ntroduction

Thissec七ionhastakenupwatches,whichhaveoftenbeen

calledthestar七ingpoin七 〇fmechatronics(mechanical

elec七ronics),card-thinelectroniccalcula七 〇rs,whichare

referredtoasaproduc七 〇fmicrocompu七erfunc七ions七hemselves,

andsewinqmachines,inwhichmicrocomputersha▽ebegunto

beutilizedasfuncrヒionalparts.Theimpactsofmicrocomputer

applicationhasappearedmostconspicuouslyandindifferent

formsinthem.
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oThehistoryofelectronic(工C)watchescanbe七r
aced

'ヒol969whenananalogquar七zwatchmadei七sdebut
.

Thepricewasstillhigh,anddiffusionofthesewatches

progressedslowly.However,七hespeedofdiffusionhas

rapidlyaccelera七edsincel975whenlowprice,hiqh

perforrnancediqitalquartzwatchesappearedonthemarket.コロ
D■gエtalquartzwatchesusingmicrocomputershaverealized

improvedaccuracy,simpleoperation,lowprice,and

diversefunctions.Forwatchmanufacturers,man-hours

havebeenreducedandfacili七ieshavebeenin七eqrated

asthenumberofpartsusedhasdrasticallybeenreduced.

oCard-thinelectroniccalculatorshaveshiftedfrom

business七 〇consumeruseandarenowbecominqdaily

necessitiesforpersonaluse.

Theapplicationofmicrocompu七ersstartedin1977and

permittedlargercapacitiesofmemories,morediverse

operationalfunctions,additionalcontrolfunctionsr

andmorefunctionsatanincreasinqlylowerprice.

Inl975,electroniccircuitfilms・weresuccessfully

developedtoaurヒomateproductionlines.Theuseof

microcomputerchipshaspermittedcontinuousautomated

productionfromdesigntoproduc七ionandinspection.

.Thedemandforelectroniccalculatorshasbeennearly

filled,andfuturedemandisexpectedrヒomovesteadily.

●

oSewinqmachinesdidnothaveelectroniccircuitsupto

l975.Microcomputersapplicationproductswerefirs七

introducedin七 〇themarketinearlyl979.Substitution

ofthecamdrivemechanismbyamicrocompu七erhas

realizedreliability,durability,quietness,anddiver-

sifica七ionofpa七 ・ヒernsewing.Priceshavegoneup

slightly,andi七isdifficul七 七・predic七gr・w七hf・rthe

demand.
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(2) 工mpactsonProducers

－DevelopmentandDesign←

■

。 エndigiti・ingwat・he・

,fmechanicalandpreci・i。nper・ 。nn・l

havebeenreeducated,whiletheemploymentofinformation

コ 　
processエngeng■neershasbeenincreased.エn・-house

manufactureofmicrocomputercomponentshasincreased

theproportionofelectronicandinformationprocessinqコ
eng■neersto70宅oftheengineeringpersonnelofone

manufacturer.Ithasalsobeenreported七hat"itis

extremelydifficul七toconvertanalog-orientatedpersonnel

intodigita1-orientatedpersonnel,andthereisa

limittotechnicalreeducation."

oWithelectroniccalculators
,automationisengulfing

七hedesignsectionaswell,andtherehasbeenno

n㎜ericalchanqeinpers・nnel・Engineersaretacklihq

newproductdevelopment.

■

o工nthecaseofsewingmachines
,mechanicalfunction

partsarethemaincomponents,andnewmodelsare

de▽elopedbydevelopmen七teamsofmechanicalandelec-

'ヒronicengineers
.Personnelhaveslightlyincreased.

Aconsiderable .numberofelectronicenqineershavebeen

hiredsincel970inanticipationoftheelectronicage.

Abouttenyearsha▽ealreadypassedrandeduca七ionon

diqitaltechnologywasgiventodevelopmentenqineers

andmanagerswhenmicrocomputerswereadopted.

－Manufacturing－

oThenumberofpartsusedin
makingwatcheshasbeen

reduced七 〇1/10bydigitization,andproduc・ ヒionline

personnelhavebeenreduceddrastically.Themanufacturers

haverelocatedpersonnelbydi▽ersifyingproductlinesand
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aremaintainingemployment.

oProductionlinesofelectroniccalculatorsh
avebeen

completelyautomated,andthereisnohumaninterven七ion
'

includingthefinished-productinspectionprocess .

Workershavebeenreldcatedtoproduc七ionlinesfornew

equ■pment.

●

●

oMicrocomputer
appliedsewinqmachineshavenotyetbeen

massproducedandareproducedinparallelwithconven－

七■onalelectronicsewingmachines.

－SalesandMaintenance －

。Watcheshavebeenre
gardedashighpricecommodities

andhavebeensoldinゴewelrystores.However,digital

watcheshavecausedamajorchangeinthedis七ribu七ion

system.Theentryofmanufacturersofelectrical

equipmen七hasintensifiedpricecompe七ition
,andthe

distribu'ヒionmethoditselfhasbeenforced七 〇improve .

Therehasbeennochangeintermsofpersonnel .

oDistributionofelectroni ccalculatorshasalsobeen

changedtoamass-salesdistributionmethod.

oThereisnoimpactatpresentin七he
caseofsewing

machines.

● (3) 工mpactsonRela七edSuppliers

o
Thedemandforwatcheshasincreasedrbuttheworkvolume

ofpar七sandrヒoolsuppliershasdras七icallydecreased.

Suppliersaffiliatedwithwa七chmanufacturershavebeen

askedtocooperateindiversifyingproduc七stomain頃 ヒain

cooperat工verelations.
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oThelowprice七rend

margins,andthe』profit

declined.Digi七al

thereisapossibility

wa七cheswill

oThein七ensified'

calculatorshasmade

ofwatcheshas

positionof

watchesrequire

thatstores

experiencemanagementdeteriora七ion

10wereddis七ribution

retails七 〇reshas

norepairs,and

specializingin

■

●

compet■tionforlowpriceofelectronic

larqermanufac七urersevens"ヒronger・

ThishaSdrivenmanymanufacturersofelectronic

calculatorsoutofthemarket.

■

5. Observations

Regardinqtheimpac七softheapplicationofmicrocomputers

onemployment,thefollowingtablecanbeobtainedfromthe

survey.Thetableshowstheimpactsonthemanufacturersand

usersbyincreasesordecreasesinpersonne1.工n七histable

increasesarehandledasposi七iveanddecreasesasneqa七ive..

■

'
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Manufacturers

ProductArea

Users

Develop-

ment,
.

Desエgn

Mfg.

Sales,

Mainte-

nance

Parts

Maker

・
日ngエneers

Ski』 工led

Workers

Unskilled

囚orkers

o ★ o △
Analy七ic,

随easurinq

一 △ 一

★ △ ★

,

△
ProceSS

Control
△ △ －

O △ ★ ★
Manufacturing
l

汕 七〇mation
|

一 △ △

o △ o 一

Ordinary

Office

Machines

一
'

X X

o
△

O
△

⊂bmmercial

Machines
o △ X

★
△

★ ★

Automatic

Station

Equipment

一 一 X

o
△

★
△ κatches 一 一 一

△ △
★ 一

Calcuユators
一 一 －

O X X X

・
Sewエng

Machines

一

」

一 一

(工tistobenotedthatadecreaseinpersonnel

doesnotnecessarilymeananegativefactor

forthedevelopmentofrnanufacturers,or

users.)

oPositive

△Negative

★NoChange

xunknown

-NotAPPIicable

●

Manufac七urers
●

o工mpac七sof・theapplica七ionofmicrocompu七ersar『mos七

conspicuousonequipmen七manufac七urersatpresent.

工nsofarascasestudiesindicate,technologyconver-

sionandanincreaseinemploymenrヒhave七akenplacein

七hedevelopmentanddesigndepartments.Manufacturing
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departmenrヒshavelesspersonnelingenera1,while

marketingdepartmentshavemorepersonneldue七 〇an

increaseindemand・PartssupPIiersarebeginningto

havelessworkasrヒhenumberofpar七srequiredis

decreasinq.

■

oThepositivetrendi
nthedevelopment .departmentis

supportedbydemandfornewmodels.工nternally
,in

allcases,thefollowing七rendscanbeobserved:

●

－Reeducationofconventionalenqineers
,or

transfertonew七echnoiogybyselfstudy.

-Newemploymen七

Technologyneededwillbeinformationprocessinq

technoloqy(softwaretechnology),andapplication

systemsengineersandalargenumberofproqra㎜ers

willberequired.工n-houseeducation,inmostinstances,

isduetothefact七hattherearenoappropriate

organ土zations七 〇trainpra6七ica1-s。ftwareengineers.

Engineersinthede▽elopmentdepartmentoftenpro▽ide

technical七raininqto七hemanufacturingandmarke七inq

departmen七softheirowncompanies,or七 〇distributors.

●

oEngineersofconventionaltechnologyare七heoreti
calIY

notneeded.However,enqineersareeagertolea「nnew

technology,and七echnoloqicalconversionisrelati▽ely

easywiththem.Therefore,therehasbeenessen七ially

noreductioninemploymentfor七hem.

● oReloca七ionhasbeenmadeactivelyinthemanufac七urinq

divisions・Produc七ionlinesmanufacturingmicrocompu七er

appliedequipmentaremaintainingthesamenumberof

personneldue七 〇anincr'easeindemand.Howe▽er,in

thelonq七erm,adecreaseisaforeqoneconclusiondue

.tofacili七yintegration・Relocationisalwaysmadein
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theworkplaces.Workersareretrained,andso皿etimes

theirゴobca七egoriesinsideenterprisesarechanged.

oS七rengtheningofmarke七inqdepartmen七sissupportedby

七henecessityfordevelopmen七 〇fnewmodelsandan

increaseindemand.Strateqicfactorsofen七erprises

workstrongly.

■

●

o 工mpactonpartsmanufac七urersdependson七helevelof

七heelectroniccontentsofequipment.InanYeventr

impactinoneformoranotherisunavoidableasa

resultofpar七sintensificationbyutilizingmicro-

computers.工nmostinstances,theyarerequiredtocopy

bymeansoftechnoloqyconversionandarereceiving

七echnicalguidancebyequipmentmanufacturers.

Users

o工mpactonusersingeneralisareductioninpersonnel
・

Thereisapossibilitytha七impactonlimitedareas,

suchasmeasuremen・ ヒ,testinq,analysisandinstrumenta－

七ionengineerstwillberelativelyconspicuous.However,

effor七sonthepar'ヒofuserenterpriseswillwork七 〇

checkanincreaseinpersonnel.工tisforecasttha七the

numberofpersonnelwillcontinuewithoutasignificant

change.

o工mpactontheusersofbusinessmachinesisunknownat

present.Howe▽er,七heintroductionofequipmentis

expec七ed七 〇curbanincreaseinpersonnel.
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土工1. SOMEEST工MAT工ONSOFTHECHANGESOFEMPLOYllCENT

－ 工ntroduction－

`

9

Thisisanattempttoforecas七theimpactofmicrocomputers

onemployment,basedoninformationreqardingimproved

functionsofappliedequipment,laborsavingeffect,etc.

Thetrendofchangesintermsofemploymentreqardingindividual

en七erprises,obtainedinthecourseofsurveys,hasbeen

utilizedasareference. 》
Theforecas七resultscannotbeusedtosynthe'ヒicallyview

theimpactonemploymen・ ヒ.Howe▽erf七hedatawillprovide

informationwhenstudyinqchanges,whichmaytakeplacein

individualcases.

Regardingequipmentwhichisゴudgednottocausechanges

inemployrnenrヒ(fluc七ua七ioninconcrete七erms),their.utiliza－

七ionhasbeenanalyzedandconsiderationhasbeenmade.

1. SoftwareEng■neers

(1) PremisesforForecast

■

a) Thescopeofsoftwareengineerswillbedefinedas

follows;

oSys七emsEngineers

oSystemsAnalysts

。Progra㎜ers

●

b) 工n七hisforecas七,softwareengineerswillbeclassified

intotwocategoriesbyuseasfollows:

oApplicationSoftwareEngineers(ASE)

oU七iliza七ionSof七wareEngineers(USE)
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c) Aforecastforsoftwareengineersinconnectionwith

expandedusageofgeneral-purposecomputers,etc.エs

七hatbetweenl972andl985,七heywillshowanannual

grow七hrateofl2.O宅.(The工ndus七rialS七ruc七ure

Council,工nformation工ndustryGroup,July,1976)

Personnelincrease'sbyexpandedu七iliza七ionofgenera1-

purposecornpu'ヒers,etc.(utilizationsoftwareengineers)

inthisforecastarebasedontheforegoingindexes.

－Hypotheses:一

(2)

－Totalnumberofsoftwareenqineers

inalltheindustries‡80,310(1975census)

-Thebreakdownofsoftwareenqineers

isasfollows:

s・ftw7gs
,929;neer・一{:::1::三i:i3i三i:::::1:::::
'60～ き(48

,186)

Annualaveragegrowthratesupto1985willbeas

shownbelow:

oApplicationSoftwareEngineers(ASE)

Case(1)15宅(minimum)

Case(2)259。(medium)

Case(3)35宅(maximum)

oUtiliza七ionSoftwareEnqineers(USE)

iiiiiiil・…1竃:1罐 至㌫ 鑑
mentionedabove)

FOreCastResul七s

Thetransitionofsof七wareenginnersup

七heforegoinghypo七heseswillbeasfollows:

七〇1985basedon
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Transi七ionofSoftwareEngineers( .Estimate)

(Uni七: 1,000persons)

1975

Actua1
.

1985Forecast

Case(1) Case(2) Case(3)

Application

SoftwareEngineers
32.1 131.7 298.8 645.7

Utilization

SoftwareEngineers
48.2 149.9 149.9 149.9

Total 80.3 281.6 448.7 795.6

.

TransitionofSof七wareEnineers (Estim亘t・

ThousandPersons

795.6

800!

/

700/

/

/600

Case(3)/

/500

/448 .7

…////

/、300

/,,/ .281.6

/./Case -117〔200/

,,/,ン ー"

…80≧ 三 二ニ
0

Case
,!膓レ

ノ}
・・E・49.・

ASE

Case

Case

Case

(1)

(2)

(3)

131.7

298.8

645.7

1975 1985
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SoftwareEnqineers,includinqASEandUSE'forall

industrieswilltotalanestima七edmaximum795,600in1985

(Case(3)).Therewillbeanincreaseby715,300persons

basedonl975.Evenwithaminimumincrease,theto七alnumber

ofsoftwareenqineersisestimatedat281,600forl985

(Case(1)).Inthisca・e,亡herewillbeanincrea・eby

201,300personsbasedonl975.

■

2. ProductionWorkers

●

●

○

(1) PremisesforForecast

a)

b)

Thescopeofmanufac・ ヒurersofappliedequipment二

wherepr・duc七i。nw・rkersaret・beaffec七ed'will

bedefinedasfollows:

oGeneralmachineryandequipmen七manufac七urエng

oElectricalmachineryandequipment

manufacturing
'

oPrecisiohmachineryandequipmentmanufacturing

Productionworkersare

ing七woconditions:

i)

ii)

七〇beaffec七edunder七hefollow－

ロ 　
ExpansionofmicrocomputerapPlエcatエon

(Called"processapPlicationratio"・)

工ncreaseinproductivitybypartsin七ensifi-

cationofappliedproducts(Calledl.Pro-

ductivityincreaseratio"・)

－Hypotheses;一

－To七alnumberofproduc七ionworkersm

七hethreeareas(1975census)

-Demandforlaborforceinthethree

areasuptol985annuala▽erage

(工ndustrialStruc七ureCouncil)

-26一

1,884,150

2.6宅



」

●

■

.



－ProcessapPlicationra七ioinl985:

●

●

(2)

Case

Case

Case

(1)

(2)

(3)

宅

☆
で

q
℃

(U

O

O

3

に
」

7
・

(minimum)

(medium)

(maximum)

－Productivityincreaseinareasaffected:

Productionworkersinmanufactureof

qeneralmachineryandequipment

Productionworkersinmanufactureof

electricalmachineryandequipment

Productionworkersinmanufactureof

precisionmachineryandequipment

FOreCaStReSUl七S

Basedon七heforegoinghypotheses,the

workersuptol985willbeasfollows:

202

30宅

50宅

nu]rnk)er.ofprocess

TransitionofProcessWorkers(Estimated)

(Unit31,000Persons)

●
●

●

Actual

1985Forecast

Demand.

:

Case

(1)

・

Case

(2)

.

Ca白e'

.

(3)
1970 1975

TotalNUI【 止)erofproduetion

workers
2'061 1!8『4

. 胡39. 口33
2,087 1,948

⑭ne「alMachine「yWo泳e「s 796 739 953 896 859 820

Electricalぬchinery

Workers
1'05『 929

早9『
llO96 1,018 946

|
iprecisionMachineryWorkers

l

209 216 279 273 210 182

ソ
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ForecastofTransitionofProduc七ionWorkers

(Estimated)

Ten血ousand

240

220

200

180

160

/

1.88'Million

2●43Million

/f .22
Million

－,　
1●95Million

a

ReductioninEMF)loy-

rrtrentbyハPPlication

ofMicrocornl)uters‡

(1::叢i)

19751985

Productionworkersatmanufacturersofappliedequipment

inl985willreachanestimatedtotalof2.43millionby

naturalincreasethrouqhincreaseindemandforlabor.

However,expansion'ofmicrocomputerapp .licationisexpec七ed

toreducenominalemploymentbyamaximum480,000,0ra

minimum210,000.Thenumberofworkerswillbeabou七1.95

millioninl985whentheprocessapplicatidnrateismaximum,

representingarealincreaseof70,000persons(3.7宅)relative

tothenumberofworkersin'1975.Arealincreaseof340,000

persons(18.1宅)canbeexpectedwhen七heproductapplication

コ コ ロ
ra七e工smznimum.

3.Salespeople

(1) PremisesforForecast

サ ロ
Accordinqtoaphysicaldistribu七ionmodernization

proqramoftheMinis七ryof工nternationalTradeand工ndus七ryr
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POS(PointofSales)terminalsareexpectedtopass七hediffu-

sionstageandreachadevelopmentstagebyl985.Below,七he

impactisforecastassumingl985tobeadevelopmentperiod

andbasedonthefollQwinghypotheses;

－Hypotheses=一

●

■

(2)

o

O

O

O

O

o

POSDiffusionAreas--Departmentstores(includinq

generalsupermarkets)

Salespeople--260,000(1975Census)

1985DiffusionRa七6--Maximum509。,minimum30宅

1990DiffusionRate--MaximumlOO宅,minimum50宅

DemandforLaborForce-PtAnnualaverageO.9宅

(工ndustrialStructure

Council)

ThebreakdownofsalespeopleandRateof

Produgtivity工ncreasebyPOSTerminals

Generalclerks

Accoun七inqclerks

Salesclerks

Forecas七Results

25宅

2006

10宅

`
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ChaneinNumberofEmloeesinDe'ar七rrientStores

(Estimated)

(Unit:1'・ ・,・000'・PerSons,亀)

ω
O

-、＼
＼̀

＼ ＼
＼、、、

、.一
＼ 、＼

、＼
、＼

Actua1(Census) 1985Forecast 1990Forecast

1970 1975.・ Demand

、
Diffusion

Rate30亀

Diffusion

Rate50亀
Demand

Diffusion

Rate50宅

Diffusion

Rate100亀

A.T。t。ID。p。 。tm。n七St。 。e

Employees
244 315 343

'
332 326

s

…

]

359' 340 320

B.TOtalSalesBusineSS

Employees
194 260 283 272

1

～

266 296・ 277、 257

GeneralClerks

AccountinqClerks

SalesClerks

28

19

147

36

30

194

39

33

211

|

…36

31

205

i

35

・30

201

'41

34

221

36

:

i31
;
:

{210
|

!31

…
　27

199

RatioofEmployeesinSales

BusineSSB/A(亀)
79.5 82.5 82.5

:
!

81.9 81.6 82 ..5、

`
{

…

8・1.7 80.6

.
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ForecastofChaneinE loeesinDear七mentStores

(Es七imated)

血ousandPersons

●

●

290

280

270

260

250

240

230

220

260,00

285,000

296,000

210

200

190

272,000z-

t● 一
1

ノ
ノ

11_一 ＼=
'f;"'266

,。・・ ＼ 一

277,000
ノ1

＼

257,000

ReducedEmploy-

mentbyDiffusion

ofMicroco】 ㎎)uters=

Max.39,000

Persons

Min.19,000

Persons

RealReductionin

Employrnent:

4,000

Persons

　
Real工ncrease■n

EMI⊇loyment3

16,000

Persons

194,000

1970 1975 1980 1985 1990

●

Errq{)loymentofsalespersonnelindepartmentstores

asaresul七 。fthediffusiqn'・f・,.P。S、 七erminalswill.be'

・f
.fect・dby・ ・maxエmum39'.…P… 。nredp・ 七i・n(1abo「)

savinqeffect)andaminimum19,000personsinl990,when

futurepersonnelrequirementsare七akenintoconsidera七ion.

Therealreductionwhencomparedwithl975willbe4,000

persons(1.S宅less)ifthediffusionrateises七ima七edat

lOO宅.ForanestimateddiffusionrateofSO亀,anincrease

ofaboutl6,000persons(6亀)canbeanticipa七ed.Forecas七s

forl985are6,000personsmore(about2.3宅)withaSO第

一'31一
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diffusionra七e,andl2,000Personsmore(4・6宅)witha309

diffusionrate.

ProvidedthediffusionratereachesIOO宅inl985,the

numberofpersonsengagedinsaleswillbe245,000,which

representsarealreductioninemploymentof15,000persons

(5.7審less)comparedwithl975.

4.OfficeWorkers

(1)ObjectsofConsideration

ThisSectionwillconsider七heimpactonemploymentby

microelectronicsviaofficemachines.

。Diffusionisnearsaturation--Copy工ngmachines
,

microfilms

oDiffusionistakingplace--Facsimileterminals
,

officecomputers

opiffusioniseXE)ectedinfuture--Wordprocessors'

(2)UtilizationTrendsofBusinessMachines

Users・inJapanviewofficeautoma七ioninl985asshown

inthediaqrambelow3

■

●
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①L・b。 ・ ・avi・gi・
officeshasnearly.

reacheditslimits,

andindirect

personnelwill

COntinUetO■nCreaSe.

③A・t。mati。 ・i・ 。。w

areas,suchas

Japanese-language

documentgenera-

tionandmanaqe-

mentbusiness,

willadvanceエn

future,and

indirectpersonnel

willbereducedto

aconsiderable

extent.

3

(0.6)

120

(24.6)

23

(4.7

(ソ

}

Ω
∨

亀

4

(

341

(69.7)

Almos七alltypesofoffice

businesswillbedoneathome

byusingterminals,andoffices

mthepresentformwill

disappear.

341

(69.7)

BUS工neSSvo1Umewi11

■ncreaseinproportion

toofficeautomationso

tha七thepresent

numericallevelof

エndirectpersonnelwill

bemaintained.

RepliesReceived

(Source:」 工PDEC"SurveyofTrendfor工nformationProcessing")

Accordinq七 〇thisresult,onefour'ヒhofthepeoplewho

answeredourquestionnairebelievethatofficeautomation

wouldaffectthenumberofclericalpersonnel.Theremain-

ingthree-quartersfeelthatthepresentstatewillbe

continued.

㌦●
`

工tistobenotedthatIIautoma七ionofnewareas`'would

w。 「kt。 「educepe・ ・。nne1-Th・ti・'th・diffu・i。 ・ 。fexi・tlng

co㎜odi七ieswillnotgenera七eemploymen七.

●

(3) ConsiderationinDe七ail

Astudywillbemaderegardinqthe

at廿lebeginninqof七hisSection.

co㎜odi七iesshown

a) CopyingMachines

－33一
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Thepresentuseofcopyingmachinesdoesnot

performanceofthemachinesimproves,thetime

savedbyofficepersonnelthroughmachineperforrnance

willbetransferredtootherwork.

■

∀

b) MicrofilmEquipment

Microfilmequipmenthasincreasedphysicalefficiency

(spacefactor),butithasnotcontributedtohuman

efficiency(photographingandretrieval).Itwill

bedifficul七toimplementtechnicalimprovementsto

removethisdeficiency・

`

●

c) FacsimileTerminals

工nmanycasesJfacsimilesareusedfor七hefollowing

pu「poses:

i)Substitutesfortelephoneandmail

ii)SUbstitutesfortelexandteletype

Theinformationthatcanbesentbytelexand

teletypeis:

i)(歪neralCOmmUniCatiOntextS

ii)Slips

However,thepossibilityoftheeffectoflabor

savingsurfacingincasetheseformsofinformation

arechangedtofacsimilesislow.工tisbecause:

i)Therei。ap・ssibilityf・rlab・r日 ・ving,but

itSVOlUmeiSSmall.

ii)Offersnopossibili七yforlaborsav■ng.

Slipsandothersimilardocumentsareultimately

inputintocomputers.Grantedthatter皿inalsides

havethebenefitoflaborsaving,"ヒheburdenfrom

thisbenefi・ ヒmerelymovestothecenters.Asurvey

bytheElectronicAssociationalsoshowsthatno

oneisexpectingareduc七ion,asshownbelow.
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TheEffectofInstallin aFacsimileTermiha1

●

・

●

●

●

■

●

1

2

3

4

5

6

7

工mprovedEconomicEfficiency

Speed

Accuracy

LaborSaving

工rnprovedOfficeEffidiency

AccuracyinSending

ManuscriptsasTheyare

Others

`52

`

1

,

」106
`

1103

179
1

175

→2

137

」

● d) OfficeComputers

Enterprisesinstallingofficecomputersaresmallin

。caleandth。 ゴ。b・ 。fth・irempl。yee・aren。t・egment・d

asisthecasewithlargeenterprises.

Therefore,七heintroductionofofficecomputersdoes

notnecessarilyresultinpersonnelreduction・

e)

Diffusion

WordProcessors・

Wordprocessorsare七heequipmentofanewarea.

工tisdifficu1七 「ヒoforecastthedemandforword

processorsastherearenopastrecords.Theonly

availableinformatiOnisdataobtainedbyJ工PDEC

bysendingaquestionnairetousersregarding1985.

Thedataisshowninthediagramlbelow-

DereeofJaanese-LanuaeWordProcessors

`

●

5

Almostallofficedeskswi11

①becomevirtualwordprocessors・

(]L1)

140W。rdpr。cess。rswillbe

(玉))ins七alledinalmosta11

sectionsofenterprises.

76

(1Q)

③

281

69の

④Wordprocessorswillbe

ins七alledtoacertainextent,

54

(1]凶)

⑤

Canno七

41・⑤

(a7)

/fC
f

㎡

butwillnotco㎜onlybeused.
expect a

/
any-

thinq.

<。dpllcessll。w、il。 。405060708090'00

亀

installedin

offices.

almostall (RepliesReceived:

Ca㎜ot

forecast

ata11.

471)
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Accordingtothisda七a,only20宅ofthereplies

forecastthatwordprocessorswillbecommonly

installed.Thissurveywillhonortheopinionsof

themajorityoftherepliesandwillnotethatword

processorswillnotbecommonlyinstalled.

(4) Conclusion

」

?

tCopyingMachines

oDiffusionissaturatedatpresent .

o'Thefuturedemandwillbeforreplacement
.

oTherefore
,noimpactonclericalpersonnelis

an七icipated.

★MicrofilmEquipment

oThedeqreeofdiffusionisandwillbelow .

(Anincreaseindiffusionratecannotbeexpected

evenif"ヒechnicalimprovementsaremade.)

oAdditionalpersonnelareneededtoinstalland

utilizeiteffectively.Howeverttheequipment

isnotlikelytoincreasepersonne1・

oThereisnopossibilityforreducedpersonnelby

installingtheequipment・

★FaCsimileTerminalS

O

O

o

Rapidgrowthcanbeexpec七ed.

Partoftheincreasewillbef士omtelexand

teletype"ヒerminals.

However,eveniftelexandteletypepersonnelcan

bereduced,thereare,onlyaEew'Specialopera七 〇rs

sothatthema七terofreducedpersonnelwillnot

anse.

kOfficeComPuters

oRapidgrow七hcanbeexpected .
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oEnterprisestha七ins七allofficecomputersaresmall

enterprises,andtherewillbenofunctional

fraqmen七ationofofficepersonne1・ 工nsuchan

environment,nolaborsavingcanbeexpected.

★WordProcessors

。Theywillnotbecommonlyused.

oTherefore
,nolaborsavingeffectwillarise・

!

工notherwords,nosignificantincreaseordecreasein

personnelcanbeexpec七edontheutilizationside.
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