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ThereIationshipbetweenpopulationandfOodisanetemalconcernofhuman

beings・HumanhistolFylcveaIsarepetitionofshiftbetweencollapsebalanceandits

recovery・AfterWorldWarⅡ,however,tbeglobalfOodproductioncapacityachieved

ahistoricallyremarkableblCakthroughdespitethepl℃cariouspoliticalclimateunder
thｅｃｏｌｄｗａｒ、

Inthemeantime,worldpopulationalsobegantoshowunplCcedentedinc1℃ases・

Theannualaveragegrowthinwor1dpopulationoverthefifteenyearsfiPomthel960，s

tothefirsthaIfofthel970，sreached2兜・Ｔｈｅｆｉgurehassincedeclinedtoaslowas

L48％today(l990tol995).Worldwidefbodproduction,ontheotherhand,recolded

anannuaIincreaseof3兜,farhigherthanthatofpopulation,ove｢thethirty-fiveyea『s

froml950tol984Thismanifestedthelikelihoodthatmenwouldnolongerhaveto

sufferfmmfOodshortage,adeep-seatedthlcattotheirlife・

Duringthedecadｅｆｒｏｍｌ９８４ｔｏｌ９９３,however,grainproductionsuddenlyfell

toas］ｏｗａｓａｎａｎｎｕａｌｉｎｃｒｅａｓｅｏｆｌ兜・ScientifictechnoIogythathadenabled

extraordinaryincreaseoffbodproductionbegantoshowitsinabilitytomaintainthe

lowofincreasingretumsshittodiminishingreturnsandnaturalrestrainsisnow

emerglng

Imbalancebetweenpopulationandfboddoesnotsimplyrefertocertainlocal

areasornations・ItisthekeytothesurvivalofaI1humanbeingsinthefaceofrapidly

increasingglobalpopuIationWorldpopuIationof58bilIion（1996),anannual

increaseofover80millio､,nearIylObillionby2050,whichareterriblefigures

threatingthesurvivalofhumanbeing

９００miIlionpeopleintheworldarereportedtothehumancrisisfromevery

possibleanglewiththecooperationofmanyspeciaIists、BasedonAsianpopulation

inparticular,wehavefOrecastfboddemandandsupplyandsuggestedwhatmeasures

needtobetakeninthefUmだ．Wehopethatthisoppo｢tuneresearchwillbeofservice

ashelpfillguideline、

Finally,allowmetoexpressmysincerethankstoTheNipponFoundation

(Ｍｓ・AyakoSono,chairman)andUnitedNationsPopulationFund(DrNafisSadik，

ExecutiveDirector)fOrtheirimmensesupportontheprepamtionofthisreport．
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Summary

TheBalanceofPopulationaⅢlFood

M2mkimd，sFimlChoice

ToshioKuroda

DirectorEmenms,NihonUniversity

PopulationResearchlnstitute





RemarkablehistoricalchangesconcemingthepopulationhaveocculTedduring

thelastdecadeofthe20thcentury・Firstly,therewasthcproblemoffOod

whichwoulddirectlyeffectourlives・Thesecondproblemwastocontrolthe

increasingnumbersofpeopleneedｉｎｇｆｏｏｄＡｐｏｌｉｃｙｏｆ‘Female

Empowerment，wasadoptedattheCairoConfelenceinl994(aUmtedNaUons

confelcnceonpopulationanddevelopment)withtheexpresspurposeofraising

andimprovingthelotofwomen・Thispolicywasadoptedasacomp1℃hensive

strategyaimedatresolvingthepopulationcrisisbyradicallyimprovingthe

positioｎｏｆｗｏｍｅｎｉｎｓｏｃｉｅｔｙ,theeconomyandhealthlconsiderthese

measuresfOrwomenasacomprehensiveandprogressiveideaLe．‘the

developmentofwomen,．

Asananalogy,youcouldconsiderbothoftheseproblemsasthewheels

oneithersideofａｃａｒ;ifthebalanceisnotmaintained,thecarislikelytogo

outofcontroL

ThethiIdissueistheUnitedNationsprOjectionsthatthcglobalpopulation

wiUleachtenbillionby2050,anunplecedentedlevel,whichiscausingconcern

intemationallyaswellasamongsttheexperts,asthisfigureisnearlydouble

the53billiontotalinl990・

Whenitwassaidthattheglobalpopulationwilllcachtenbillion,ｗｈａｔ

wewerefirstconcernedaboutiswhethertheearthcantoleratesuchahuge

numberofpeoplelnotherwords,woulditbepossibletoproducesufficient

fOod？Theseproblemshaveal正adybeencoveredbyexpertsasfOlloＷＳ：

1.“Canthegrowinghumanpopulationfee｡itself?",JohnBongaarts(1994）

2．“FuUHouse-Reassessingtheearth，spopulationcalTyingcapacity，,,Lester

Brown(1994）

3.“Howmanypeoplecantheearthsupport?",JoelCohen(1995）

4.“Sulpopulation-MytheouMenace",Klatzmann[France]（1996）

AlloftheabovearetypicallCcentworksabouttheintertwinedproblemsof

populationandfOod．
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Ｉｎｌ９９４,theUnitedNationsl992prOjectionsofthefutureworld

populationwasreviseddownwardsfmmlOto９．８billionfOr2050,butthatis

stillahugenumber，Ontheotherhand,however,againstthisslighteasingof

theincreasenumbers,IIASAprOjectedworldpopulationatlL3billion

IIASA，sprqjectionisratherclosertothehighvariantofthel994UN

prOjectionsoflL9billion・ThesenotabledifferencesinprQjectionsalemainly

theresultofdifferingassumptionsoffUtulefertilityratesbetweentheUnited

NationｓａｎｄＩＩＡＳＡ・

Ｉｎａｎｙｅｖｅｎｔ,weneedtopreparefOrthepossibilitythattheglobal

populationmaydoublefromitscunCntlevelof５．８billiontoabouttenbillion

withinthenexthalfcentury・

Malthusdevisedhisdepressingtheoryontherelationshipbetween

populationandfOodapproximately200yearsago（1798)．Fortunately，

however,mankindwasabletorapidlyincreaseitsfOodproductionthrough

theindustrialandagriculturallwolutions,anditsincleaseratewasmuchhigher

thanthethenlowincreaserateofthepopulation,１℃sultinginanabundanceof

fbodAlthoughthepopulationincreasedrapidlyaftertheSecondWorldWar，

fOodproductivityincreasedmuchmorerapidlythroughmodernscientific

developments,andtheglobalfbodconsumptionperpersonincreasedThe

concernsinthosedayswereaboutsurplusagriculturalproductionanda

consequcntialslumpinprices，

Thesituationbegantochangeintheearlynineties・Thereareseveral

signsindicatingalimittotheamountoffOodproductionthatcanmatchthe

populationincrease・Thepotentialimbalancebetweenpopulationincrease

andfOodproductionresullingfbodshortagewhichwasproposedbyMalthus

maysoonbecoｍｅｒｅａｌｉｔｙｏｎａｇｌobalscaleAfterthesecondeditionofhis

theoryonthepopulation,Malthusalsosuggestedthepossibilityofmankind，s

survivalbycontrollmgthefertilitybythemselvestocopewiththefbodshortage・

Today,ZOOyearslaterafterhelaidouthistheory,theloomingglobalcrisis

thatmayaffectmankin｡，sverysurvivalmaybeevenworsethanMalthus

anticipated．
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Aseriousdebateontheissueofwhethertheearthcanactuallysustaina

populationoftenbillionpeoplehasbegunwithworksbyJohnBongaarts

(1994),LesterＢｒｏｗｎ（1994),andJoelCohen（1995)．1,1994,theUnited

Nationsreviseditsl992prqjectionsontheglobalpopulationof2050to98

billionfromtenbillion、Ontheotherhand,IIASAprQjectedtheglobal

populationfOr2050atlL3billionastheyanticipatedifficultiesinreducing

thefertilityratesindevelopingcountries(1994)．Thisfiguleisclosertothe

highvariantoftheUNprQjectionsofl1.9billionlnanycase,thisisthe

magnimdeoftheglobalpopulationthatisconsideredasthemostprobable

totalwitmnhalfacentury、

Expandedfbodproductionisthefirstpriorityifwearetoconsidcrthe

possibilityoftenbillionpeoplesurvivingonearthNodefiniteconclusions

havebeendrawnyetasopposingpessimisticandoptimistictheoriescoexlst，

involvingcomplicatedpositiveandnegativefactors,suchasthepossibilityof

expandingtheavailablecultivatedlandfOrfbodproduction,discoveryofmany

varietiesofhighyieldingcrops，useofchemicalfertilizerfOrincreased

productivity，ａｎｄunprecedentedfOodproductionincreasesthroughbio-

technology・However,manyexpertspointoutthattheincreaseinglobalfbod

productionhasbeguntoslowdownorevendecrease,whileontheotherhand，

theglobalpopulationwillcontinuetoincreasefOratleastthenexthalfcentuly，

andifitisgomgtoreachtenbillion,theseriousissueofthefOodproblem

cannotbeavoided

Theg1℃enrevolutionenabledtherapidincreaseinfbodproduction,but

itwasonlyatemporarysolutionLimitstoGrowth，ｂｙｔｈｅＣ１ｕｂｏｆＲｏｍｅ

(1972)pledictedafOodshortagewhichwouldoccurdespitethedevelopment

ofnewagriculturaltechnology,ａｎｄｗｅｗｏｕｌｄｆａｃｅａ`MalthusianSolution，

throughanabnormalincreaseinthemortalityrateandbecauseofthe

deterioratingenvironment．

Ｔｈｅworld，spopulationinclCasedatarateofapproximately296annually

fOrafifteenyearperiodfromtheearlysixtiestothemidseventies,whichｗａｓ

－１１－



thehighestrecordedlevelinhistory，However,theinclcaseratecontinuedto

declineslowlybutsurelyafterthisfifteenyearpeak,andfelltoanaverageof

1.57％annuallybytheearlynineties，accordingtotheUnitedNations，

estimationinl994TheUnitedNationsprqjectsthattheworldpopulation

increaseratiewillcontinuetofallandreachtoanannualaverageof０．５１％in

thepe1iod2045-2050Whileitiscertainlypreferablethatthewoddpopulation

increaserateshouldfalltoO59ib,theincreaserateindevelopingcountries，

whichaccountfOr8096oftheworld,spopulation,wouldneedtofallｔｏ0.6％

annuallybythen・Thecurrentincleaserates(1995-2000)aＩＣ2.7％ｉｎAfrica，

2.0％inCentralandSouthernAsia,ａｎｄ2.4％inWesternAsia,soitwouldnot

beeasytoleducethoseratestolessthanhalfinAfrica,aquarterinCentral

andSouthemAsia,andathirdinWesternAsia・

However,ａｍｏ正senouschallengemaybepresentedbythetlemendous

annualincreaseinnumbers(seeTableandFigulclAlthoughitisestimated

thattheannualincreaseratewillcontinuetodecにasedespitethisdecline,the

annualincreaseintheworld，spopulationwillreachastaggeringfigurcof80

to90millionperan､umfbrthe45yearsfiDml980-85to2020-25．Thetotal

increaseinthis45yearperiodwillbenearlyfOurbillion，Itcansafblybesaid

thatthe30yearperiodfioml995to2025willbethemostcriticaLThequesuon

iswhetheritispossiblctoprovidefOod,housing,employment,healthand

medicalservicesfOrsuchanenonnousannualincIeaseinthenumberofpeople、

ThefOodproblemwillhaveanespeciallydirecteffectonourlives．

Ｈｕｍａｎｂｅｉｎｇｓａ1℃notdifferentfromothercreatures、Wecanexistonly

underbiologicallow、Eventually,wehumanbeingscannotconquernamra

SeriousreUectionabouthowtoclCatesymbiosiswithnatuIefromthestandpoint

ofglobalperspectivewillbeastartingpointofsolution・ChallengefOrfUture

ofmankindwouldbemeaningless,unlessmankinddonotmakeeffOrtsto

understandfOrthemselveswhattheyare(Sagan)．
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LCurrentWorldPopulation

AccordingtotheUNFPA(TheStateofWorldPopulation,1996),the

culTentworldpopulation(inl996)hasincreasedto58billioncomparedtoa

populationof25billioninl950．Withinthelasthalfcentury,thepopulation

hasincreased23times,Icpresennnganannualincreaseof1.8％・Thisworld

populationexplosionsincethesecondworldwarhasneverplwiouslybeen

experiencedthroughoutthelonghistoryofmankindltisbelievedthatever

sincemankindfirstsetUeddowntofbrmfarmingsettlements,severalthousand

yearsbefOrcChrist,theglobalpopulationhasincrease｡、However,therateof

increasewasneverasquick,andnaturalphenomenonhadalwayshelditin

checkresultinginf【Cquentpeaksandtroughs・Ithasbeenestimatedthatthe

worldpopulationinl650wasO5billion,androughlysincethattime,the

increasehasbeencontinuous，Therateespeciallyincreasedafterthe

AgriculturalRevolution,atthestartoftheIndustrialRevolution,inthemid-

eighteenthcentury、１t1℃achedO､８billionbyl750,L3billionbyl850,ａｎｄ２．５

billionbyl950Althoughtherewasafive-fOldincreasewithinthe300years

froml650tol950,theannualincreasewasonlyO5兜・TherefOre,itisclear

thatthecurrentannual1.8％rateofincreasesincel950isphenomenalin

mankind，shistory・

Thefeatureoftheworldpopulationsincethesecondworldwarisnot

onlyitsremarkableincrease,butalsothepopulationdistributionareaandthe

significantdifferencesinthegrowthratesbctweenareas・TheUnitedNations

distinguishescountriesasdevelopednations(Europe,NorthAmerica,Japan，

AustraliaandNewZealand)anddevelopingnations(theremainder)[SeeTable

l］，andthedistributionoftheworld，ｓ５．７billionpopulationisL2billion

(21％)inthedevelopednations,and45billion(79％)inthedevelopingnanons、

Thepopulationdistributionofthe25billioninl950wasO8billion(32％)in

thedevelopednations,andL7billion(68％)inthedevelopingnations．
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Theworldpopulationincreasedby32billionwithin45years,from

l950tol995,splitasO､４billioninthedevelopednations,andZ8billionin

thedevelopingnations、Thus,theworldpopulationincreaseafterthesecond

woddwarhasmainlyoccurredindevelopingnations・

Whenwelookattheincreaserateovereachfiveyears[Tableｌ]to

understandthesituationinmoredetaiLalthoughweseesomechangeinthe

overallpercentageincreasefroml950-55tol990-95，itisnotparticularly

large，However,ifthedevelopedanddevelopingnationsareseparated,there

al3esomemoleobviousdifferencesandchangestobeseenTherateofinc配ase

inthedevelopednationsgraduallydeclinedannuallyfiPom1.20％inl950-55

tolessthanonepercent(0.82％)ｉｎ1965-70,andfelltoO40％inl990-951n

thedevelopingnations,therateofincreasehasbeenconstantlyabovetwo

pelcentannually,fiomZ,05％inl950-５５ｔｏ2.06％inl985-90,withtheincrease

risingt02.52％ｉｎ1965-70．However,afterrecordingZ37兜inl970-75it

starteddropping,andtherateofincl己asefellremarkablyespeciallyafter1975．

ThenitfellunderZ％fOrthefirsttimeinl990-95(1.88％)．

The1℃wherepcriodsofpopulationincreasesinthedevelopednations

bydemographictransitionaftertheIndustrialRevolution,butitrarelyexceeded

twopercentasanannualrateofincreaseevenatthatstage・Also,those

populationincleaseswereinducedbyeconomicdevelopment,ｗｈｉｃｈｉｎｍｍ

ｈａｄthereciprocaleffectoffurtheracceleratingthatsameeconomic

development,andithasneverbeenahindranceinthesamewayasthecurrent

populationincreasesinthedevelopingnations，Bycompanson,theexisting

populationincreasesbyexternalcausesbefOreeconomicdevelopmentgoton

therighttrack,andtheremarkableincreaseoftwopercentannuallyarethe

currentproblemsofthedevelopingnations・

Theworldpopulationsituationneedstobeconsideredmmoredetailby

splittingitupintoseparatealCas・Ｔｈｅworldpopulationisfarfromlevel,fbr

asyoucanseewhenthepopulationissplitupintothefivecontments[Table

2],ｉｎl995thercwelC35billionpeople(61％)ｉｎAsia,O8billion(14％)ｉｎ

America,0.7billion(12％)inbothAfricaandEurope,ａｎｄｏｎｌｙ３０ｍｉｌｌｉｏｎ
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(0.5％)inOceania・

Thedifferenceintherateofincrcaseisevenmoreremarkablethanthe

populationdistributionPreviouslywementionedthedifferencebetween

developedanddevelopingnations,ｂｕｔｎｏｗｗｅ，dliketoconcentrateonthe

significantdifferenceswithinthedevelopingnationsFmml95ountilnow，

theincreaseratehasbeenhighwithalmostnosignsofadecreaseinAfrica,and

CentraLSouthemandWestemAsia,butwecanseeaslightdeclineintherate

inLatinAmericaandSouth-EastAsia、ThepopulationscaleislargeinEast

Asia,buttherateofincleaseiscertainlyfallingrecently、

Ｇenerally,althoughtherediffeXencesfromareatoa1℃aasindicatedabove，

significantchangesoccumredaroundl975・Ｔｈｅ`WorldPopulationActionPlan，

wasfirstadoptedatthe`UnitedNationsWorldPopulationConference，heldin

Bucharest,thecapitalofRumania,inl974Thiswascompletedbyagrcement

ofeachattendantnationtopmmoteeconomlcsocialdevelopmentandpopulation

policiestosolvetheworldpopulationproblems・Althoughtherewasno

worldwideagreementonrecognitionandpolicyにgardingworldpopulation

problems,circumstanceswerechangedbythisconference・Ｗｅｃｏｕｌｄｃlearly

seetheresultsthroughthesituation1℃portsofeachparticipantnationatthe

`IntemationalPopulationConference，heldinMexicoCitytenyearslater､That

wasthebackgroundtothedeclineofthepopulationinclcaserateinmanyaleas

oftheworld,ａｓｓｈｏｗｎｉｎＴａｂｌｅ２,withl975beingawater-shedyear．

2．FutureWorldPopulation

Howtheworld，spopulationchangesinthefiltureisthemainissue・The

UnitedNationshasannounceditsestimationfOrthefUtureworldpopulation

fOurteentimes;firstinl951andmost1℃centlyinl994

TheUNestimationinl994usesl990asitsstartingpoint,andcoversup

totheyear2050.[Table３］ＡＣcordingtothisestimate,theworldpopulation

wouldreach５．７billionbyl995,６．２billionｉｎ2000,8.3billionin2025,ａｎｄ９．８
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billionin2050Theworldpopulationislikelyto1℃achnearlylObillioninthe

middleofthenextcentury、Itisnoteasytosaywhetherthisnumberisacceptable，

orcxtraoldinarilylarge、

Bycomparison,thisestimationisalittlelessthaｎｔｈｅＵＮｏｎｅｏｆｌ９９２、It

is70millionlessin2000comparedtol992，sestimate,andl80millionlessby

2025・ThisistheresultofestimationswhichreHectthesharperthanexpected

declineintheglobalbirthrate,anditssigmficanteffect・

WhenweconsiderthefUturewoddpopulationseparatedbyalca,although

thedevelopednation，spopulationisincreasingslighUy,therateisquitesmall

andmostoftheincrcasewilloccurwithinthedevelopingnations・Thewodd

populationwillinclcaseby41billionfroml995to2050,ofwhich41million

isinthedevelopednations,andtheremaining407billionisinthedeveloping

nations、Thepopulationdistributionratiobetweendevelopedanddeveloping

nationsis20:８０inl995,ｂｕｔｗｉｌｌｂｅｌ２:８８by2050

AsignificantdiffelcncecanbeseeninthefUturerateofincreasewithin

developingnations，InAfricaandWesternAsia,theannualincreasewill

continuetoexceedtwopercentfOrsometime,butotherareas,likeEastAsia，

areexpectedtofallbelowonepercentinthenearfUtureThentheinc１℃aserate

fOrallareasisexpectedtofallbelowtwopercentbythemiddleofnextcentury・

ＴｈｅＵＮ，ｓ‘FuturePopulationEstimation，iscalculatedusingthelast

accuratelyknownpopulationfigures(1990fOrl994，sestimation)asthestart

point,andextrapolatingthemusinganticipatedbirthanddeathrateslnthis

case,bothbirthanddeathratesaregraduallyexpectedtodeclineTherefOre，

thereasonthatthepopulation,sincreaseratefallsinanyalmisduetotherate

ofdeclineofthebirthrateexceedingthatofthedeatｈrate・Thoseestimations

maybeoverlyoptimistic・IfthefOodsupplyincleasedoesnotkeeppacewith

thepopulationinclease,thereisafearthattheMalthusianpopUlationlaw,which

decreesthatthedeathratewillincrease,willcomeintoeffect，However,of

coursethefUmrepopulationfigureSannouncedbytheUNhavenevertaken

thatintoaccount．
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3．TheRelationshipbetweenPopulatioｎａｎｄＦｏｏｄ

Itgoeswithoutsayingthatasthepopulationincl巳ases,sodoesthedemand

fOrfOodHowever，itisnecessarytonotethatincreasedfOoddemandper

capitaresultsfromincreasedincomeThisisclearwhenwelookatthegraph

ofTable4BydividingthelistednationsintofOurgroups;namelyLowlncomc

Countries(fromEthiopiatoEgypt),Lower-MiddlelncomeCountries(Indonesia

toBotswanaLUpper-MiddlelncomeCountries(VenezuelatoPortugal),and

HighIncomeCountries(NewZealandtoSwitzerland);andcalculatingthe

relationshipbetweenavcrageincomepercapitaanddailycalorieintake(Calorie

intakeamount＝(Ａ＋Ｂ)xAverageIncome),wherethevalueof`Ｂ，isL80fOr

lowincomecountries,0.27fOrlowermiddleincomecountries,０．１１fbrupper-

middleincomecountries,and-001fbrhighincomecountries・Itiscertainthat

fOoddemandpercapitawillincreaseasthenationalaverageincomerises・

clearly,theworldpopulationincreaseratehasbeenindeclinesincethe

`WorldPopulationConference,inl974However,thepopulationincrease

cannotbeSuddenlyhaltedasithasacertaininema・Thewoddpopulationwill

continuetoincreasefbrsometimeastheUNfUturepopulationestimationshows・

Additionally,withglobaleconomiｃdevelopment,fOoddemandpercapitamay

increase,especiallywithindevelopingnationswherethepopulationisrapidly

increasingAsaresult,thetotalglobalfboddemandmayincreaseatahigher

rateWhetherornottheworldfOodsupplywillbesufficientisthenextbig

lssue．
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TablelWorldpopulation

Population(million）

DevelopednationsDevelopingnationsＹｅａｒ World

1711

1896

2111

2376

2695

3033

3364

3736

４１４１

４５５０

８０９

８５９

９１１

962

1003

1044

1080

1111

1143

1167

2520

2754

3021

3338

3697

4077

4444

4846

5285

5716

０
５
０
５
０
５
０
５
０
５

５
５
６
６
７
７
８
８
９
９

９１

PeriodPopulationlncreaseRate(Annual)[％］

５
５
６
２
７
８
９
６
８

０
１
３
５
３
０
０
０
８

●
●
●
●
、
●
、
●
●

２
２
２
２
２
２
２
２
１

０
８
０
２
１
７
６
８
０

２
１
１
８
８
６
５
５
４

句
●
●
●
●
●
●
●
●

１
１
１
０
０
０
０
０
０

1.78

1.85

1.99

2.04

1.96

1.73

1.73

1.73

1.57

５
０
５
０
５
０
５
０
５

５
６
６
７
７
８
８
９
９

－
一
』
『
口
『
』
一
一

０
５
０
５
０
５
０
５
０

５
５
６
６
７
７
８
８
９

９１
l995isestimatedvalueＮｏｔｅ：１９９

Soume：ＵＮ， Ｄ９４Ｒｅｖｎ駈佗DrldPomHUzBnonPTosDE
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ＷＯｒｍＰ⑥IDmIationlDyAreaTaIDle2

19751960Population(血l1ion） 1950 1９８５ 1９９５

１
２
６
７
９
３
２
１
５
６
５
６

Ｚ
８
１
１
９
ｏ
９
２
２
６
Ｏ
１

０
２
４
２
１
７
７
６
２
６

３
１

７
４
９
０
９
６
７
６
４
９
６
１

７
１
５
２
３
０
９
８
２
９
７
２

０
４
５
３
２
４
０
８
３
６

４
２
１

妬
⑭
団
兜
岱
叫
羽
田
肌
弧
侃
叫

８
５
６
３
２
９
２
１
４
１
７

４
２
１
１

０
４
２
６
６
３
１
９
２
０
９
３

２
２
３
６
６
０
７
９
８
５
４
１

５
２
３
１
１
４
６
４
１
５

２
１

６
８
５
２
３
８
４
１
４
８
７
９

１
２
７
８
９
５
２
８
８
６
２
２

７
７
７
４
２
４
４
３
４
１
７

５
３
１
１

Worldwide

Africa

Amcrica

MtinAmerima

NorthAmerica

Asia

EaStAsia

Central/SouthAsia

South-EastAsia

WesternAsia

Europe
Oceania１

凹
山
１ (1960-75） (1975-85） (1985-95）(1950-60）IncrcascRate(Annual）

1.66

2.86

1.57

1.93

1.01

３
３
８
２
３
０
７
１
４
２
８
０

８
３
２
７
８
２
６
２
１
８
９
１

●
●
□
●
●
●
●
●
●
ｇ
●
●

１
２
２
２
１
２
１
２
２
２
０
２

２
９
９
２
３
０
０
０
６
４
４
３

０
５
９
６
２
９
２
４
４
７
７
８

●
■
●
▲
●
白
●
●
●
●
●
●

２
２
１
２
１
１
２
２
２
２
０
１

刑
別
Ⅶ
Ⅲ
Ｎ
乃
羽
飢
肥
別
製
料

●
●
●
●
●
▽
■
■
●
■
●
●

’
２
１
２
１
１
１
２
２
２
０
１

Worldwide

Africa

America

LatinAInｅｌｉｍａ

ＮｏｌｔｈＡｍｅｒｉｃａ

ＡｓｉａＬ９６

Ｆｌｎ色tAsia

Central/SouthAsia

South-EaStASia

WestemAsia

Europe
Occallia

124

2.18

1.90

2.52

0.2９

１９１

SourceSameasTablel



TaIDle ３FutmeFMecastOfWorltlHlpul誠i⑥ｎｂｙＡｒｅａ

Population(million） 2025 20501995２０００２０１０ 2020

Worldwide

Developednations
Developingnamns
Africa

America

LatinAmerima

NorthAmerica

Asia

EastAsia

Central/SouthAsia

South-EaStAsia

WestemAsia

Europe
Oceanla

６
７
９
８
５
２
３
８
４
１
４
８
７
９

１
６
４
２
７
８
９
５
２
８
８
６
２
２

７
１
５
７
７
４
２
４
４
３
４
１
７

５
１
４

３
１
１

８
６
３
２
０
４
６
６
３
６
７
０
０
１

５
８
７
３
３
２
０
３
９
２
２
９
３
３

１
１
９
８
８
５
３
７
４
５
５
１
７

６
１
４

３
１
１

４
８
６
６
９
０
０
０
６
６
３
５
８
１

９
３
５
９
７
１
７
６
４
９
１
０
１
４

２
２
０
４
０
７
３
９
７
１
７
３
７

８
１
７
１
１

４
１
２

３
８
６
１
８
９
９
１
０
３
１
７
８
６

３
０
２
４
２
３
８
４
２
７
５
９
７
４

８
２
６
１
２
８
３
７
８
６
８
３
６

９
１
８
２
１

５
１
２

棚
醐
価
朔
剛
伽
剛
叫
加
川
棚
加
加
弧

７
１
６
１
１

４
１
２

犯
旧
⑲
的
笏
叫
犯
糾
佃
Ⅳ
、
斜
刈
羽

０
２
８
０
９
６
３
２
６
８
６
２
７

７
１
５
１

４
１
１

１
吋
⑦
Ｉ

IncreaseRate(Annual） (95-2000） (2000-10）（2020-25）（2025-50）（2025-50）
Worldwide

Developednations
Developingnanom
Africa

America

LatinAmerima

NorthAmerica

Asia

EastAsia

Central/SouthAsia

LSouth-EastAsia

WestemAsia

Europe
Oceania

０
２
０
１
８
８
７
６
５
２
２
９
８
４

５
３
８
７
３
６
８
５
９
０
７
４
０
３

●
●
●
①
巳
ｂ
ｅ
、
●
曰
●
Ｃ
●
Ｃ

１
０
１
２
１
１
０
１
０
Ｚ
１
２
０
１

４
３
８
４
０
３
２
３
３
６
２
０
１
２

３
２
５
５
２
４
８
３
７
７
４
１
０
２

●
●
●
●
●
●
●
●
●
●
●
●
●
Ｄ

ｌ
０
１
２
ｌ
１
０
ｌ
０
ｌ
１
２
０
１

６
６
５
５
１
３
６
７
２
４
３
５
８
９

Ｉ
１
３
３
ｏ
１
７
０
６
３
ｌ
８
Ｏ
０

●
凸
●
●
●
●
●
Ｃ
Ｏ
●
●
●
●
‐
巳

１
０
１
２
１
１
０
１
０
１
１
１
０
１

侃
岨
別
糾
ｎ
句
加
卵
Ⅳ
刃
Ⅶ
Ⅱ
四
妬

●
●
●
●
●
●
●
●
●
●
●
●
●
●

０
０
０
１
０
０
０
０
０
０
０
１
０
０

Ⅲ
ｍ
Ｆ
ｎ
別
釣
師
籾
墹
旧
兜
砧
叫
川

■
印
●
●
●
■
●
●
●
●
●
Ｃ
Ｇ
の

’
０
１
２
０
０
０
０
０
１
０
１
０
１
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Table4AveragelncomeandDemandhrＦｏｏｄ

NameofCountlies GNPperKcalperday
person(1993）（1992）

LowIncomeCountries

Ethiopiq
Tamnnia

Nepal
Malawi

Kenya
India

Laos

BurkinaFaso

Mali

Nicaragua
ZaTnbia

CentralAfricanRepublic
Ghana

Pakistan

China

Guinea

Zimbabwe

Honduras

SriLarDka

Egypt

(Dollars）
１００

１００

１６０

２２０

２７０

２９０

２９０

３００

３００

３６０

３７０

３９０

４３０

４３０

４９０

５１０

５４０

５８０

６００

６６０

(Ｋcal）
１５９６
１９５

１９５６

１８１２

２０４２

２３８６

２２１５

２３３２

２２７２

２２５９

１９００

１６５６

２１７７

２３１５

２６８３

２３８４

１９６５

３０９０

２２７０

３３３３

Lower-MiddlelncomeCountries

lndonesia ７３０

Senegal ７３０

Cameroon ７７０

Bolivia ７７０

Philippines ８３０

Rumania ll20

Bulgaria ll60

Ecuador ll70

Syria ll70

Jordan ll90

ElSalvador l320

Colombia l400

Pcru l490

Paraguay l500

Algeria l650

Tunisia l780

Thailand ２０４０

’
６
０
２
３
１
７
７
３
２
９
７
１
６
４
５
３

５
５
１
６
７
９
４
４
７
２
２
１
１
６
９
１
３

７
２
９
０
１
８
６
５
１
０
６
６
８
５
８
３
３

２
２
１
２
２
２
２
２
３
３
２
２
１
２
２
３
２
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GNPperKcalperday
person(1993）（1992）

NameofCountries

(Kcal）
３４１０

２８１１

２８５８

３１８８

２１８１

(Dollars）
２１２０

２１６０

２２３０

２２７０

２５９０

Low-MiddlelncomeCountries

脳MUm
lran

Poland

Botswana

Upper-MiddlelncomeCountries
Venezuela Z840

SouthAfrica Z900

Brazil ３０２０

Chili ３０７０

Malaysia ３１６０

Hungary ３３３０

Mexico ３７５０

Uruguay ３９１０

Argentina h90

GIeece ７３９０

Korea ７６７０

S2udiArabia ７７８０

Portugal ７８９０

１
１
０
４
８
９
７
９
５
１
２
２
２

０
６
６
２
７
５
９
３
４
９
３
５
５

５
５
７
５
８
２
０
６
７
６
０
３
３

２
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4．Hopesandfearsaboutthesupplyanddemandofthe
world，ｓｆｍｄ．

Whenconsideringtheglobalsupplyanddemandsituation,withafew

notableexceptionsi、Africa,thefOodproductionratemanagedtoexceedthe

populationincreaserateuntilthel980，sasaresultofadvancesinscience

technologysymbolizedbythe`GrcenRevolution,、However,ｂｙｔｈｅｍｉｄ1990,s，

ｍａnypeoplehadbecomeconcemedaboutthebalanceoftheworld,sfOodsupply

anddemand,withtheinternationalgrainmarketsfacingaverytightsituation

asreservestocksfelltotheirlowestlevelsever,dueinthemaintothepoor

Americangrainharvestofl995、Manypeoplerecognizethattheearth,ｓ

ｅnvnonmentandIesoures,whicha1℃thebasicrequirementsfbrfbodpmduction，

arelimited,ａｎｄagamstthebackdropofaneverexpandingpopulationwhich

nowstandsat５．７billionandisexpectedtoIeach8､Sbillionby2025,only30

yearslater,theyfeeluneasyaboutthefUturesupplymeetingthedemand、

Theviewsbeingexpressedabouttheglobalsupplyanddemandby

intemationalinstitutionsandagriculturalorganizationsofleadingcountriesare

generallyoptimistic,ｗｉｔｈｔｈｅＦＡＯ正portonprospectsfOr2010maintainmgthat

malnutritionwillbelcduced,andtheglainpricewillholdsteadyｏｒｅｖentendto

falLHowever,Ｍｒ・LesterBrownoftheWorldWatchResealchlnstitutegivesa

noteofwaming,saying,“ThebiggestmenacefOrourfUtulCisnotwar,butfOod

shortages.，,Asiftobearhimout,ａ1℃portbythelntemationalRiceResea【ch

lnstitute(IRRI)highlightsthepossibilityofaglobalriceshortageinducedbya

slowdownintheinclcaserateofriceharvestsperuniLOpinionsonthefilmre

plospectsfbrworldfbodsupplyanddemandmntobothendsofthehopespecmⅢ､，

optimisticandpesSimistic・Whichiscorrect？OnlytimewilltelL

Theseappalentlyconflictingopinions,optimismandpessimism,towaIds

thelongtennprospectsofglobalsupplyanddemanda１℃notnecessarilytotally

incompatible，Theoptimistsviewcovcrsonlythenextdecadeorsqwhilethe

pessimistsarewamingagainstoneparticularpossibilitythatisrelevanttoa
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muchlongertennofseveraldecades・Thelongtennprospectscouldtumoutto

beverydifferent,dependingonwhetherthisisthemai､,ordominant,issue

amongstthosecunentlybeingconsidered,orjustapassingtendency,andwhat

happensinthenextdecadeortheseveraldecadesafterthaL

5．TheColdWarStructuremaintainedtheWorld，s

FoodSupplyandDemandSystem

ThebasictrendoftheworldfOodsupplyanddemandischangingina

world-wideflowwhichreflectstheglobalpoliticalandeconomicstructures、

ＴｈｅEast/Westｃｏｌｄｗａｒｈａｄｂｅｅｎｓｅｔｕｐｏｎａｂａｓｉｓｏｆｃontrollingthepostwar

worldfOodsupplyanddemandTheworldhadeffectivelybeensplitintotwo

factionsundertheoldEasVWestcoldwarstructure,andamarketeconomywas

absentintheeastemblocsocialistcountries,andselfsufficiencyinfOodwas

attemptedwithinthecountryorregion

Inwesterncountries,althoughamarketeconomyhasbeenadoptedin

principle,withtheprofessedaimofachievinginternationalfreetradeunderthe

tennsoftheGATTagreement,manygovernmentshaveactuallyintervenedin

variousways,suchasprice-fixingfOragriculturalproducts,productioncontrols，

ortradelestrictionS,inordertoavoidordiminishthecontradictionsandnegative

socialaspectsthatgohandinhandwithafiBemarketeconomy,aswellasto

preventradicalismandsocialismamongstfarmersandlaboにrs・

Amongstthedevelopingcountries，manyhaveadoptedasocialist

economicplantoachieveselfsufficiencyinfOodstuffS,andeventhosewitha

capitalisteconomyhaveattemptedtoincreasetheirownfOodproductionlevels

withvariousprotectionistmeasures、Theadvancedwesternnations,ｌｅｄｂｙｔｈｅ

ＵＳＡ,havebeensupportingthedevelopingcountriesinabidtouptheirfOod

productionbyorganizingintcrnationalagriculturallaboratonessuchastheFAO

andtheⅡRＲＩＩｎｓｏｍｅｄｅｖｅlopingcountries,suchasEthiopia,wheretheEastem

andWestemblockcountriesweretryingtomaintaintheiｒｏｗｎｓｐｈｅｒｅｓｏｆ
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innuencethrougheconomlcandfbodaid,thesystemadoptedallowedthedonor

nationstodistributetheirownsurplusagriculturalproduce,whichhindeledthe

rccipientsfromestablishingtheirownlongtennagriculturalindependence,and

worsesml,itexacerbatedtheireconomictroublesandspuncdthemontofUrther

socialandpoliticalinstability・

Thusthe`ＣｏｌｄWar,betweentheeastandwestfilndamentallyaffected

theworldfbodbalance・Thcresult,assymbolizedbythesuccessofthe`Green

Revolution，,wasafOodproductionincreaseratethatevenout-strippedthatof

thepopulationexplosion,andtheresultingoptimismthatwasdominantinthe

l980,sledtothereductionofagriculturalprotectionismbeingadoptedasan

intemationalthemeinthe`UruguayRound,GATTtalksltisclearthatwe

couldtakeanoptimisticassessmentifweconsideredourfUtureasanextension

ofthepolicieswhichgovemedtheworldfOodbalanceunderthecoldwarperiod

However,inthelateeighties,thecoldwarstructurecollapsed,withthe

failureofthegreathistoricalexperimentinsocialisteconomicplanning

throughouttbeSovietUnion,EastemEuropeandthePeople,sRepublicofChina・

Followingthis,theworldfOodbalancestructurechangedmarkedly,andthe

globalfOodsupplyanddemandsystemistakinganewturn,withagricultural

fOodproductsfinallymovingintotheglobalmarketplace，Today,theprincipal

ofaliberalmarketeconomyisgloballyrecognizedasapplyingtoallgoods，

andasingleglobalmarkethasbeenrealized、Ｗｅｃａｎｓａｙｔｈａｔｔｈｉｓｈａｓａｒｉｓｅｎａｓ

ａｄｉrcctresultofthel972worldfOodcrisis,theinstabilityoftheseventiesand

eighties,andtheconclusionofthe`GATT-1993UruguayRound,talks・

Theworldfbodsupplyanddemandafterl990canbecharacterizedasthe

fOodsupplyanddemandwithintheeconomicsystemrefOrmationperiodin

whichthemarketeconomyhasfilteredintobothintemationalanddomestic

marketslnthefUtule,thelestrictionsontheearth,sresoulCesandenvironment

willincreaseduetothecontinuingpopulationgrowth,especiaUyindeveloping

countries,andalsobecauseofincreasedfOoddemandfUeledbytheeconomic

growthsecninAsiancountries,resultingina1℃volutioninthefOodproduction

andtradingsystemswillbeadvancedthroughtheoverallpenetrationofamarket
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economy、Ifsuchatotalpenetrationofthemarketeconomyweleleftunchecked

byanylcstrictions,itsnegativeeffectsmaybemo1℃acutelyfeltglobally,thatis

tosay,thosemconsistenciessuchasthemstabiUtyofthesupplyanddemandmarket，

increasingthegapbetweenlichandpoor,ｍｏ1℃envllonmentaldalnage,etc・

Itshouldbethemainthemefbrmankindasweapproachthe21stcenmry，

toestabUshhowtocontainandcontlDlthesenegativefactors,whUestillrctaining

theprincipleofaliberalmarketeconomy．

6．HeedingthePessimisticWarnings

Thedevelopmentofnewagriculturalproductiontechnologyrequircsat

leasttenyears,asnotonlythebreedorspeciesmustbeimproved,butthe

cultivationtechnologymustbeputinplaceFurthennore,alongtermperiodof

severaldecadesaccumulatedexperienceisnecessarytoestablishthetechnology

needed,includinglocallyadaptedtechnology,intheprocessofitspopularization．

Inthatsense,aslongasitisinthediffUsionprocessoftechnology,ａｓｗａｓ

ｓｈｏｗｎｂｙｔｈｅｗａｙｔｈｅｇｒｅｅｎｌＣｖolutiondevelopedandaccumulatedunderthe

coldwarconditions,ｔｈｅｒｅｗｏｕｌｄｂｅｎｏｍａ)orconcemaboutglobalfOodsupply

anddemandwithinthenextdecadeorso,duetothecurrentinertiaofthesystem、

Butwecannotconsiderthefbodbalanceasamatterfbronlythenextdecaｄｅｏｒ

ｓｏ,asisdirectlyindicatedbythefactthatthedevelopmentofcultivatedareas，

whicharethebasisfOragriculturalproduction,isonlytheaccumulationof

stlenuouseffbrtsbymankindovermanyhundredsofgeneraUons．Ⅱweshowed

noconcernfOrourpresentsituation，andneglectedourresponsibilitiesof

investinginthelongtennfUtme,ｓｏｍｅｋｉｎｄｏｆｗｏｅｉｓｓｕｒｅｔｏｂｅｆａｌｌｕｓａndour

off烏springinthenexttwoorthreedecades・Ｉｔｗouldthentakcfilrtherdecades

befbreanycounter-measurescouldbeputinplace,assumingtheywerepossible

intheconfUsionofthetime・

ThesuperlongtermprospectsfOr2030,asplCdictedbyMr・LesterBrown

andothers,shouldbetakenasawamingoftheabovetomankindHisanalysis
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payscloseattentiontothelatesttrendsinagriculturalproduction,suchasthe

decreaseintheareaofcultivatedlandinChina,orthestagnationintheinclCase

ofglobalcropharvests,andheshowsusthesignificanceofthesechangesin

thisperiodofrapideconomicgrowthfbroursuperlongtennprospects，

ThisominousprospectfOrtheeconoｍｙａｎｄｓｏｃｉｅｔｙａｓａｗｈｏｌｅａｒｅ

ｗａｍｉｎｇｓaboutthedangerslurkingwithinthepresentsituation,andshouldbe

viewedasanappealtohelppneventsuchaneventhappening・Theannouncement

oftheseprospectsisintendedtoensurethatcounter-measuresalcputinplace，

inotherwords,itdoesnotwishhistorytobearitspropheciesout．

7．TheissueoftheWorldFoodProblem

ltisnowwidelyrecognizedthatthepossibilitiesfOrincreasingthe

cultivatedareaareverylimited,andthatitmustberestrictedtoensurethe

preservationoftheenvironment、AshasbeenseenrecentlyinChina,and

previouslyinJapan,KoreaandTaiwan,themostfertilefannlandisbeingloｓｔ

ｔｏｏtherusesbyitsconversionintoresidentialandindustrialareas,aswellas

roadsetc.,whichisthenamralresultofthepopulationinclcasesandecononnc

growthAdditionally，theproblemofdiminishedfarmlandsisfurther

exacerbatedbytheincreaseddistancebetweenfarmersandmanufacturers､Many

oftheremaimngareaswithfarmingpotentialaMnthetropical(heavily-fbrested）

zones,andtherearemanyrepoltsoftheseriousadverseeffbctonsoilconditions

andtheearth,sownweathersyStems,aswellastheecologyandwildemess，

causedbythedestructionofthesefbrests・

WhethertheumtcropratiocancontinuetobeincrcasedbyfUrtheruseof

chemicalfertilizersetc・willalsohaveanimportantbearingonfUturefOod

productionLately,intemationalagriculturalorganizationssuchaslRRIhave

tendedtotrimtheirresearchspendingandreducetheirstaffinglevels

significantly,buthowwillthisaffecttheincreaserateofunitcropharvests

throughproductdevelopment？Howwillreductioninirrigationinvestment
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relatetoagriculturalproductioninthelongterm？Cantheexpansionofthe

desert,estimatedat6millionhectaresperannum,beheldincheck？Thelcare

manytmngstobeworriedaboutwhichmayeffectfOodproductioninthelong

andextendedlongterm,suchaswhateffectglobalwanninghasonthesupply

anddemandoffOodetcAsfarastheseissuesareconcemed,thekeyresealCh

hashardlyeve、begun,especiallyintheglobalsense・Studiesintotheparticular

issueoffUturedemand,specificallythespeedofchangeinthebalanceofthe

fOodandagriculturalproducesysteminthoserapidlydevelopingAsiancounmes，

notablyChina,anditsinfluenceontheintemationalmarket,areonlynowjust

beingstarted,asindicatedbythetwoopposingviewsofoptimismandpessimism・

Also,intheworldwideflowtowardsafreemarketeconomy,itisstill

necessarytodealwithpoliticalissuessuchashowtoovemometheincreasing

distancesbetweenfarmersandtheirmanufacturingpartners,orhowtoachieve

anewglobalbalancethatresolvestheproblemofhungerandmalnutrition

suffe妃dbythepoorandland-lessfarmersinsub-SaharanAfrica,SouthAsia，

andLatinAmericabyconsideringtheｍａＵａｓａｃｏｍｍｏｎｐｒoblemfOrmankind，

quiteasidefromtryingtopreventareturntothetypeofsocialismthatexisted

duringthecoldwarera・

Furthermore,policydirectionsunderthefieemarketeconomymustbe

unambivalent,afterresolvingsuchissuesashowpoliticalinterventionby

governmentsinHuencestheglobalfOodbalanceorenvironmentalmatters,and

whatsortofinternationalcooperationisrequiredtocontrolthepopulation，

agriculture,fOrestryandfisheries・Ｉｎｔｈｉｓｃａｓｅ，itisnotonlyimportantto

determinethedirectionoftheirtechnologicaldevelopment,butalsotosupport

theminfOrmingtheirfbodandtradingpolicies,suchassettinguplongterm

goalstoachieveselfsufficiencyinfOodstuffS,withoutbeingpressulcdbythe

shorttennpoliciesoftheadvancedfOodexportingcountriestoensurcdisposal

oftheirsulplus．
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１．ThemeoftheChapter

GiventitleofthechapterisWorldPopulationSincethetitleofthe

bookisFoodandPopulation,itisexpectedthatapointofdiscussionwillbe

fbcusedonsuchproblemsastherelationsbetweenworldpopulationandfOod

supplyinthepastandhowmuchpopulationisexpectedtogrowinthefUture，

andalsoifthelCisroomfOritsgrowthTherefOre,inthischapterdiscussion

willbemadeontheworldpopulationtrendsfrompast,present,andfUtureas

wellasonimportantproblemstheworldisfacingtodayandthecarrying

capacityoftheearth・Finally,fromthedemographicpointofview,theworld

population，sfUmlCastowheIcweasmankinda1℃headingfOrwillbediscussed．

2．TrendsofWorldPopulation

AccordingtotheWorldPopulationProspects(1994edition)ofUnited

NationsPopulationDivision,theworldpopulationasofJuly,１９９６was5,804.2

millionltwasapproximatelyl930whentheworldpopulationreached2

billion(seeTablel)．ItisnotcertainexactlyhowmanWearspassedsince

mankindoriginated,butitissaidthatitwasaboutl50thousandyearsago

whenhomosapiens,presentmankind,appearedontheearthThe1℃fOre,this

meansittookl50thousandyearsfOrtheworldpopulationtoreachfirst2

billionHowever,inl975,it、arked4billionandmeansittookonly45years

toaddnext2billionsincel930Andthen,accordingtopreviouslymentioned

UnitedNations，prqjections,itisprqjectedthatitwilltakeonly24years，

ｗｈｉｃｈｗｉｌｌｂｅｉｎｌ９９９,toaddanother2billion,tohitthe6billionmark・

Anyway,itseemscertainthattheworldpopulationwillpassthe6million

markaroundtheyear2000Molcover,accordingtotheU.Ｎ､WorldPopulation

Prospects,itisprOjectedtobecome98billionin2050(seeTablel)．

AccordingtoDurand,s(JomDDurand)prqjections,theaverageannual
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woddpopulationgrowthratefOr50years(1900-1950)isonly0.8％・However，

since1950,thegrowthratehasincreasedrapidlyAccordingtotheU.Ｎ、

WorldPopulationProspectsshownintable2，froml950tol955thegrowth

ratewas1.7896anditroseto2､O496fOrthefiveyearperiodfroml965to

l970Bylookingseparatelybetweenthemoredevelopedandlessdeveloped

regions,theannualpopulationgrowthrateoｆｌ９６Ｓｔｏｌ９７０ｆｏｒｔｈｅｌｅｓｓ

ｄｅｖｅｌｏｐｅｄregions(Africa,AsiaexcludingJapan,LatinAmerica,Oceania

excludingAustraliaandNewZealand)was2.52％・

Inthisconnection，ｔｈｅｇｒｏｗｔｈｒａｔｅｆＯｒｔｈｅｍｏredevelopedregions

(Europe,NorthAmerica,Japan,Australia,andNewZealand)fOrthesame

periodwasO､82％・Iftheworldpopulationincreasesattherateof2,596fOrthe

coming850years,asCoale(AnsleyJCoale)figuresthatthetotalweightof

allmankindwUlbecomeequaltothemassoftheearth,Ｔｈisshowstheproblem

withthegrowthrateofdevelopingl℃gionthesedays・Thereasonbehindthe

increaseoftheworldpopulationgrowthrateatsuchahighpercentageas

2.04％isthatthedeathrate,whichwasquitehighbefOrethewarindeveloping

regionsthatmadeup2/３oftheworldpopulation,droppeddrasticallybythe

aftereffectsofthemedicalrevolutiontakenplaceinEuropeandNorthem

Americawhilethebirthratestayedashighasbefbre・Inotherwords,natural

growthratewasexpanded

However,aftertheperiodofl965tol970,theworldpopulationgrowth

ratestartedtodecline・Theratedroppeddownto1.73％fOronetimefOrthe

periodofl975to1980,butfbrl5yearsfroml975tol990,itkeptatthesame

leveLThoughthereisnoroomfbradetailedexplanatioｎｏfthecauses,the

dropofthedeathrateindevelopingregionswhilethebirthrateinboththe

morcdevelopedandlessdevelopedregionsisdroppingstUlhasaglcateffect・

However,fromtheperiodofl990tol995,droppingofgrowthratehasbeen

seenandastable2indicates,itisestimatedthattheratewilldropdownto

1.00％fOrtheperiodof2020toZO25・

However,latelythepopulationgrowthdoesnotshowadeclineeven

thoughtheworldpopulationgrowthrateisdecliningAstable2clearlyshows
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fromtheperiodl965-1970totheperiodl985-1990thepopulationgrowth

isexpandingandfbrtheperiodof２０１０－２０１５，anannualpopulationgrowth

ofapproximately87millionisprqjectedThissituationisasifalittleless

thanthepresentpopulationofMexicoisaddedeachyear・Thiseffectiscalled

populationmomenmm・Thismeansthateventhoughbothbirthrateand写owth

ratearedecliningindevelopingregion,thetotalnumberofpopulationisstill

growingMoreover,thepopulationisatypicallypyramid-shapedandthe

numberofwomenwhoareatthereproductiveageisgreat、Hence,evenifthe

fertilityandgrowthratearelessenｃｄ,thenumberofnew-bornbabiesisgにater

thaneverbefOre・However,theeffbctofpopulationmomenmmwillstartto

weakenbytheyear2015andbythemiddleof21stcenmly,theannualnumber

ofgrowthisprOjectedtobeahalfofthatofpresenttimｅ

3．PopulationExplosioninDevelopingRegionand
EffDrtsfDritsStabilization

SpeakingofpopulationproblemsinJapan,itisexpectedthatsuch

problemsasageingpopulation,decreasingnumberofchild1℃､,andapopulation

declineofthe21stcenturywillcomeupHowever,bylookingatthewhole

world,theworldpopulation,especiallytheexplodingpopulationgrowthof

developingregionswhichleadtoincreasepovertyandenvironmental

degradation,isafargreaterproblemontheglobalscaleTheunprecedented

dropinthebirthrateandtheexpandingolderpopulationinadvancedregions

areseriousproblemsbythemselves・Yetthisshouldbeconsideredtobea

ratherminorproblemcompaledtothesituationinwhicheveryyearalmost90

miUionpeopleareaddedincreasingtheburdenonthecapacityoftheearth

(Bytheway,inthefUtu1℃inChinaandlndia,asInesultsofthebirthratedropping，

problemsofanexpandingolderpopulationcouldpossiblybeserious,butifit

happensitwillcomemuchlaterinIndia.）Moreover,thefactsindicatethe

senousnessofthematterthat9596oftheworldpopulationgrowthistaking

placeinpoor,developingregions．
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AsmentionedbefOre,asharppopulationgrowthindevelopingregions

iscausedbythesituationwhenthebirthrateisquitehighanditsdeclinewas

slow,whilethedeathrateafterthewardroppedmoreremarkablythanitwas

expected

Ofcourse,besidesthat,theeffectofpopulationmomentum,ａｌｓｏ

mentionedpreviously,thatisaccumulatedbasepopulationfrompre-wartime

topresentishugeandisanimportantfactor、However,whicheveritmaybe，

trendsofthefUtu1℃worldpopulationcanbesaidtodependedonthedegreeof

fallingofthebirthrateindevelopinglcgionsfromnowon

TherefOre,itisnecessarytoconsiderthetendencyofthepasunboth

thedevelopinganddevelopedregions,andfUtureprqjectedtrendsbyusmg

thetotalfertilityrateasanindex、Table３，ｂａｓｅｄｏｎＵ.Ｎ,PopulationProspects，

showsthetlendoftotalfertilityratesinbothdevelopinganddevelopedlegions

separately

Totalfertilityrateisthesumofage-specificbirthratesatthetimeand

allowsfOrtheeliminationofinfluenceofagecompositionThisrate,ifit

remamsconstantfOralongperiodoftime,becomesanindexoftheaverage

numberofchildreneachwomanshouldhavethroughherreproductiveperiod・

Ｂｙｔｈｅway,fOrdevelopingregions,thetotalfertilityrate(TFR，

abblCviationfbrtotalfertilityrateisusedfromnowon)wasquitehigh(6.13）

fOrtheperiodofl950-1955・However，afteraroundl970,itstartedtodrop

lemarkably,ａｎｄwas３．８３ｆＯｒｔｈｅｐｅｒｉｏｄｏｆｌ９８５－１９９０ａｎｄ３４８fOrperiodof

l990-１９９５．０，theotherhand，fbrdevelopedregions,itisnoticeablethat

TFRdroppedrelativelysharply・

Becauseofthedroptookplaceinbothdevelopinganddevelopedlegions，

theworldwideTFRdroppedfromthelｅｖｅｌ５ｔｏ３・Amongdeveloping

countries,thedeclineinTFRissoremarkable,particularlyfOrEastAsia

(includingChina),SouthEastAsia,CentralAmerica,andtheCaribbeanislands

However,fbrthosecountriessuchasSub-SaharancountriesmAfrica,Middle

Eastemcountries,PakistanandAfghanistanandthesubcontinentoflndia，

TFRsarestillveryhighEspeciallyfOrSub-SaharancountriesinAfrica,the
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averageTFRisashighas630fOrtheperiodofl990-1995andtheconditions

fOrloweringthebirthratearenotreadilyseenasfUllydeveloped、

Generally,thelevelofTFRishighlycorrelatedwiththeprevalencerate

offamilyplaninginthecountryorregion・AccordingtoalCportmadeby

U.Ｎ､PopulationDivisioninl996,fOrthosecoupleswhe1℃ｔｈｅｗｏｍａｎｉｓａｇｅ

ｌ５ｔｏ４９,５３％ofthecouplesindevelopingregionsarepracticmgbirthcontroL

Amongthem,ashighas7996ofthosecouplesinEastAsiaalcpracticingit・

A1sothatofLatinAmericaandCaribbeanislandcountriesisashighas5996．

Ontheotherhand，ｆｏｒSub-SaharancountriesinAfrica,ｏｎｌｙ１３％,whichis

velylow,arepracticingit、ThoseofNorthemAfricaandAsiaexcludingEast

Asiaale39％and4396respectively・Amongdeveloping1℃gions,Sub-Saharan

countriesinAfricastandsoutfOritsverylowrateofbirthcontroL

TheUNmediumvaliantpopulationprqiectionsprqjectthatbytheyear

2040,TFRfOrdevelopingにgionswilldropto2l4,whichisalevelofthe

populationreplacemenLInotherword,itisthefertilitylevelwhichcanreplace

theplcviousgenerationinｏｎｅｔｏｏｎｅ・Insomesenseitseemsaratheroptimistic

plOjectiontohavesuchasubstantialdeclineinfertilityindevelopingregions，

butfOrittocometrueSub-SaharancountriesinAfricamustexperiencea

remarkableandfastdropofTFRsucｈａｓ３３４ｆＯｒｔｈｅｐｅｒｉｏｄｏｆ２０２０－２０３０，

and２．５０fOrtheperiodof2030-2040・ToattainthosefigulCs,contraceptions，

ofwhichtheprevalenｃｅｒａｔｅｉｓｏｎｌｙｌ３冊ｎｏｗ,mustincreaseuptoaround

5096and709Mbrthoseperiodsrespectively、Then,isitreallypossiblefOr

suchalargescaleuseofcontraceptionstoprogressinthisvastconnnentwhele

peoplealCextlCmelypoortoday,women,seducationallevelarelow,patrialChal

familysystemaresostrong,andalsosociety，sinfrastructureissofragile？It

doesnotseemtobenecessarilyguaranteed･

Oneoftheleadingtheoriesuptonow,concerningpopulationchange，

deathrate,andbirthrate,waspopulationtransitiontheory・Thisisainductive

theorywherethestructureisbasedonahistoryofadeclineindeathrateand

birthrateinEurope，Itisahypothesisthatthechangefromhighbirthand

deathrates,throughhighbirthandmediumdeathrates,ｔｏｌｏｗｅｒｂｉｒｔｈａｎｄ
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lowerdeathrateswillinevitablytakeplaceanywhere,evenoutsideEurope

alongwithmodernizationofsociety，whichincludesindustrialization，

urbanization,andimprovementsinthestandaldoflivmgActuaUythetransition

fiomhighbirthanddeathratestolowbirthanddeathrateshasbeencompleted

inJapanandAsianNIEsltisalsonoteworthythatthetransitioniscomingto

completioninASEANcountries,LatinAmerica,andtheCaribbeanislands・

Truly,“developmentisthebestcontraceptive.，,

Ontheotherhand,however,ｉｆｉｔｉｓｓｏ,thosecountrieswhicharenot

experiencingmodemizationordevelopmentcannotattainlowbirthrates・Ｆｏｒ

example,thedecliningofbirthratecannotbeexpectedinAfrica,sSub-Saharan

countriesfbrsometime・However,accordingtotheexpertviewbyFreedman

(RonaldFreedman)andassociatesattheUniversityofMichigan,itispossible

toexpectarisingoftheprevalencerateoffamilyplanningandadeclinein

birthratesinthoseareaswhereecononc-socialdevelopmentisnotfUlly

progressediftheleisastlongleadershipspreadingfamilyplanningamongthe

people,withalarge-scaled,effectiveorganizedeffOrts、Alsotheremustbe

medicalservicecentersavailableinindividualregionswherepeoplecanget

thesupplyandservicesofmodemcontraceptivemethodssuchasbirth-control

pills,IUD,andotherimplantableandinjectabletypeofcontraceptions、

Itisinterestingtoseetheremarkablebirthratedeclineinthoselcgions

whichdevelopmentisprogressingslowandarenotnecessarilyaffment,such

astheMatlabregioninBangladeshandtheChegoliaregioninKenyaasa

Icsultofhighqualitymedicalservicesbeingmadeavailableandwell-orgamzed

activitiesfOrspreadingfamilyplanningltsuggeststhatthereisapossibility

ofobtainingthesimilarresulteveninAfrica，sSub-Saharancountriesifa

goodqualityoforganizedcducationalandmedicalactivitiesispracticed・

AccordingtotheU.Ｎ・FundfOrPopulationActivities,thercareasmany

asl20millioncouplesindevelopingcountriesintheworldtodaywhoarenot

practicingfamilyplanmng,eventhoughtheywishtoavoidunwantedbirthsor

postponebirths,simplybecausetheydon，thaveknowledgeofbilthcontrolor

contraceptivepillsorbecausedeviceswhicharcsafe,effective,Comfortable，
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andaffOrdablearenotavailabletothemAccordingtotheStateofWorld

Populationinl994,ｆｒｏｍｔｈｅＵ.Ｎ､FundfOrPopulationActivities,iftheir

ummetneedsweremetfOrcouplesinthesesituations,theprevalencerateof

familyplanningwouldbeexpecteｄｔｏｒｉｓｅｆｒｏｍｔｈｅｃｕｒｒｅｎｔｒａｔｅｏｆ５５％

(estimated53％byUNPopulationDivision)to67％､Theprevalencerateof

contraceptionsfOrdevelopedcountriesiscurrently71％,andthercfbre67％

meansthatitsrateisveryclosetotherateofdevelopedcountrieslfitis

achievedinthenearfUtureandthehighpracticerateiskepttobecontinued，

thenthebirthrateofdevelopingcountriesisestimatedtodeclineultimatelyto

alevelclosetodevelopedcountries,whichisatapopulationreplacement

leveL

Bytheway,ｉｎAfrica,itisreportedthatunmetneedsarenotsoglCaL

AccordingtotheresultofthcDemographicHealthSurveygivenrecentlyin

20countriesofSub-SaharanAfricancountries,onlyanaverageof44％ofthe

couples(includingpracticingcouples)wanttopracticefamilyplanningThis

isquitelowcomparedtoaverageof6796in8countriesinAsia,excluding

EastAsia・UnmetneedsinAfrica,sSub-Saharancountriesis299Ibwhichis

highbyitselfHowever,evenifthoseneedsweIcmet,morethanahalfofthe

couplesareignorantonfamilyplanningandtheyarenotenthusiasticabout

practicingit、Nevertheless,inordertoachieveabirthrateof334bytheyear

2020and2､l0by2040inAfrica,astheUNmedium-variantprQjections,it

seemsnecessarynotonlytoworkonthesupplysidetomeettheirunmetneeds，

butalsotoworkonthedemandsideasspreadingfamilyplanningonawider

rangeinawellorganizedmanner．

4.Long-rangeWorldPopulationPmjection

ＴｈｅＵ・NPopulationDivisionpreparedlong-rangeworldpopulation

prOjectionsfroml990to2150fOreachmajorregionandlargecountries(China

＆India)(seetable4)．Theseprqjectionsweremadebasedonl990world

populationprospectswhichwaspublishedpriortothoseintablesland2．
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Forthisreason,thereareminordifferencesonnumbersonthetablesbutthe

generaltrendstaysthesame・Table4indicatessevendiffelentprqjections，

basedontheassumptionsofdifferentbirthratechange・Whilethemedium

variantprqjectionsexpectthatTFRfbrAfricawoulddeclmeto204by2045‐

2050,thehigh/mediumprqjectionsassumethatTFRmaynotdeclineto217

1evelunUl2095-2100.Ontheotherhand,however,thehigh-variantplOjecUons

fOrAfrica,indicatesthatitwoulddeclineto２．５０ｂｙ2045-2050,whilethe

low-mediumvariantshowsitsdeclinedowntoL96by2095‐2100．Thelow

variantprqjectionsprqjectadeclinetoL701evelby2035to2040

AttentionshouldbepaidhelCthatprqjectionswelemadeusingdifferent

assumptionswhicharefOrmedium,high/medium,highvariantsandthoseof

analyticalvariantswhereNRR＝LOwhichisalevelofpopulationreplacement，

andfinallythoseoftheconstantfertilityofl990．

Accordingtomediumvariantpmjections,theworldpopulationwould

reachll､Sbillionby2150andbythelasthalfof22ndcenturyitwouldbecome

thel2billionlevelandthengetstabilizedOntheotherhand,high/medium

variantprqjectionssuggestthatitwillnotstabilizeuntillater､1,2150,the

populationwouldleach208billionwhichis80％morethanwhatthemedium‐

variantprqjections、AccordingtothehighvariantprOjectionMheworld

populationwouldreach28billionin2150anditwouldnotstabilizedatalL

Ontheotherhandprqjectionsmadeusingtheconstantbirthrateofl990，

showthattheworldpopulationin2150wouldbe6942billion,anincredible

number・

Finally,thoughoutoforder,accordingtotheprqjectionsmadeunder

theassumptionofNRR＝1.0,eventhatpopulationcontinuestogrowfOra

whileandpopulationof2150isestimatedtobeL6timesmorethanthatof

l990，Thisiswhatiscalledpopulationmomentum,populationincreaseby

inertia・

AmongtheabovementionedfUtureworldpopulationprqjeCtions,the

mediumvariantprqjectionsseemtoprqjectfertilitydeclineindeveloping

rcgionsanditseemstofOrecastratheroptimisticaUyfOrAfrica・TherefOre，
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thehigh/mediumvariantprqjectionsareconsideredtobemorerealisticIf

thatisthecase,theworldpopulationin2150is208billionandsomeincrease

fOryearsafterisinevitable・Then,thenextproblemwillbewhetherthelCare

enoughsupportingresoulCesfOrtheworldpopulationtosupportmorethan20

billionpeople・Thiswillbediscussedinthenextsection

Bytheway,Figurelindicateslong-termprqjectionsfOrtheworld

populationgrowthrate・Fromprehistoricagetothepresent,itscharacteristic

isthatuptillthel8thcentury,thepopulationgrowthratehadbeenalways

quitelowJfUＮ・plOjectionsareconCctandworldpopulationgrowthstays

aslowinthefuture,thenitmeansthroughoutseveralmillionyearsofhistory

ofmankind,itwasonlyfOrashorttime,whichislessthanahundredyears

frombetween20thcenmrytothefirsthalfof21stcentury,whenpopulation

growthrateexceeded１％・TherefOre,itmeansthatthosewhoreceivedlifein

thepresenttimeareblessedwiththesupremeopportunitytoliveinsucha

preciousageandtowitnessthemostdramaticchangeinthehistoryof

population

5．CarryingCapacityoftheEarth

Howmanypeoplecantheearthsupport？Thisisanoldyetnewproblem

Accoldingto"HowmanyPeopleCantheEarthSupport?“（Ｗ・WNorton＆

Company,1995)whichwaswrittenbyCohen(JoelECohen)recently,the

firstmanwhofiguredoutthesupportingresou１℃esfOrtheworldpopulation

wasaDutchman,ｎａｍｅｄＬｅｅｕｗｅｎｈｏｅｋｗｈｏｗａｓｋｎｏｗｎａｓｔheinventorofthe

microscope,ａｎｄｉｎｌ６７９,hefigureditoutthenumberof１３．４billionThis

wasobtainedbymultiplyingthepopulationdensityofNetherlands,which

wasthehighestintheworldinthosedays,byareaofsurfaceoftheearth

whichislivable・However,itisinterestingtoseethattoday,morethan300

yearsafterhistime,worldpopulationprqjectionsmaderecentlybytheU・Ｎ

ａndＢankofWorldprqjected(ＵＮ､for11.5billion,＆BankofWorldfbrlL4

billion)worldpopulationofthemiddleof22ndcenmlywhichisinthestabiUzed
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period,isclosetothatnumber・

AccordingtoCohentherealc67caseswhelethesupportingresources

oftheearthwerefiguredinthepast・Consideringthesestudies,thesmallest

numberislbillion,andthelargestnumberwaslOOObillionThelargest

numberisaslOOOtimesaslargerthanthesmallestoneanditsrangeisquite

wide・Therearevariousmethodsofprqjecting,butthemostpopularmethod

amongthemistofirst,calculatethemaximumquantityoffOodtheworldcan

produce,andthendividethatnumberbyquantityoffbodnecessalyfbraperson・

Anothermethodamongthemistoobtainthenumberbyfiguringouthow

muchfreshwater,insteadoffOod,canbeobtainedAccordingtoCohen，

among67prqjections,manynumbersarecenteredaroundbetween4billion

andl6billion,andtheaverageoftheprqjectedvaluewithinthisrangeisl2

billion・Thisfigureisevenclosertothosepopulationprqjections,previously

mentionedmadebyU.Ｎ､andBankofWorld、Byconsideringaboveall,it

canbesaidthatindexofpopulationcarryingcapacityoftheearthis

approximatelyl2billion、

ThereisnomolcroomtodiscussfUrtheraboutthecarryingcapacityof

theearthhere,butonethingcanbesuldysaid,thatisatthepresentstage,no

definiteanswerfbrsupportingpoweroftheearthcanbegivenTwofactors

comeupfOrthereason・Thefirstfactoris,wecannotanticipatehowfar

scientifictechnologywillprogressintothe22ndcentury．“TheLimitsto

Growth，，(1972),afamouspublicationbytheClubofRome,gavethewarning

thatthemankindwillbedestroyedbecauseofdestructionoftheearth

envuonmentbefbreafOodshortagecrisishits・Howeverinthebook,scientific

technologyismainlyconsidelCdasbad,whichonlyamplifiesenvironmental

pollutionwhencoupledwithmanufacturingandagricultureproductionBy

theway,Ehrlich，s(PaulREhrlich)well-knownfbrmulal=PAT,thatisthe

impactfOrenvironmentaldestruction,isassumedasamultiplicativeproduct

ofP(population),Ａ(affluence),andＴ(technology),andhereagamtechnology

isconsideredasonlybad・

However,scientifictechnologyisnotnecessiarilyallbadIthasalotof
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goodsidesaswelLForexampletechnologieswhichrepresstheimpactof

environmentaldisruptionandtechnologiestopurifytheenvironment・

Technologiessuchascultivatinggreenwaterweedstogenerateoxygenorto

planttreesinthedessertaresomeoftheexamplesItisstillunknownexactly

howwellthesegoodtechnologieswilldevelopinthefUturetoprevent

environmentdisruptionNevertheless,itcanbesaidthattheyhavesomeroom

tochangethefigureofsupportingcapacityoftheearth,dependingonhow

technologicalinnovationismaterialized

Thesecondfactoristhatthesupportingcapacityoftheearthcanbe

changedbypeople，stasteofvariouscountries,cultules,religion,ideas,eating

habits,consumptionpatterns,andlifestylesofthefUture・

Ifeverybodyontheearthwishestoeatalotofmeat,consumeoiLlivein

abighouseonabiglotlikeAmericanstoday,itseemsimpossiblefOrearthto

supportthepreviouslymentionedl2billionpopulationHowever,Indians

maynevereatbeefJapanesemayrefUsesuchamiddleclassAmericanfamily，s

lifestylewhichisthreepeopleliｖｉｎｇｏｎｏｎｅａｃｒｅｌｏｔ,andmaybesatisfied

withlivinginasmallhouselikearabbithouse・Peoplefromallovertheworld

maynotnecessarilyagreethatwesternmaterialcivilization,inwhichthe

Americanculture・ICpresentsasthemostdesirableonetoseekafteLAquite

anothertypeofvalue-systemmaybegeneratedwhichmvolvesadifferentlife

style,incorporatingorientalphilosophy．

6．ImpactoftheWorldPopulationGrowthand

Adjustmenttoit

SinceMalthus,populationgrowthhasoftenbeenregardednegatively

Argumentsinthel950sandl960smaintainedthatindevelopingcountries，

populationgrowthwouldslowdowndevelopmentandplwenttheriseinthe

standardoflivingTheargumentisthatpopulationgrowthresultingfrom

highbirthｒａｔｅwouldnaturallybringalargeyouthpopulationtoraiseand

educate,causinganenormouseconomyburdenwhichleavesnoroomfOr
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economicgrowthOntheotherhand,contrarytotheargument,anewwayof

revisedthinking,calledrevisionismhasoccurredrecentlyinEuropeand

America，Thispointsoutthataslongaspopulationgrowthisnotsosevere,it

doesnothaveadampeningeffectoneconomicdevelopment、

However,duringlasｔdecade,itbecameclearthatworldpopulation

growth,especiallypopulationgrowthindevelopingregions,hashadabad

influenceontheenvironmentoftheearthParticularlysevelcpopulationgrowth

inpoor,developingregionsissaidtobreakupthebalanceofthelifesystem

onearthbyabusingfarmlandsandexpandingoveritslimit，Afterl960,it

wasreportedthatinAfrica,thedesserthasbeengrowingbigger,inSouth-

EastAsiaandCentralAmerica,tropicalrainfOIcstaredisappeanng,moreover，

inhighlandssuchastheHimalayas，theAndes，andEastAfrica,mountainous

regionsarehavingbeendestroyedltisafactasma､ypeoplehavepointed

outthatatthebottomofthisenvironmentaldisruption,thereisaviciouscycle

ofpopulationgrowthandpoverty・

However,theysaythatfactis,uptothispoint,advancedindustrial

countriesaretheonesthathavechangedfbrtheworsetheearthenvironment・

Ｆｏｒexample,Carbondioxideexhaustiscausmgtheearth，stemperatureto

ralseandchlorofluoro-carbongasisdestroyingtheozonelayer･Thisiscaused

bymassproduction,massconsumpuon,andmassdumping・

Thepopulationofadvancedindustrialcountriesareonlyl/４ofthewodd

population,yethaveconsumed3/４ofworldresourcesbynowHowever,until

now,massproductionandconsumptionwereconsidercdavirtue,theywere

thesymbolofeconomicdevelopment,riseofstandardoflivingandprosperity、

Butthetimehascomethatbothdevelopedanddevelopingcountriesare

ponderingtheirgoalsofdevelopmentandmaterialisticprosperityandanebeing

urgedtochangeimnediatelytheirparadigmandideals・Withthiscomesone

ofthenewwaysofthinking,developmentwhichcanlast，butinternationally，

theyarenotnecessarilyabletoagrceonhowtheyshoulddevelopthatwhich

willlast・

Environmentaldamageonaglobalscaleuptothispoint,wascausedby

－５０－



theaccumulatedeffectofmassproductionandconsumptioninadvanced

industrialcountriesandasmentionedearlier､Ithasbecomeobviousthatlately，

damagetendstooccurduetopopulationplessureindevelopingcountriesfrom

cultivatingtheagriculturallandwhichshouldbeleftasisfOrexpansionpurposes

ofagriculturalandstockfanning・Thisseemstobetrueinmostpart,even

thoughthemediaoftentendstoexaggeratetheir1℃portsltalsomustbetrue，

thatfOrdevelopingcountries,theydon，twanttolistentowhatadvanced

countriesadvocateBecausetheybarelystartedrealdevelopmentandthey

alsowantfUrtherdevelopmenttoraisetheirlevelofliving,theyareputina

confUsien、Thepeopleinthedevelopingworldthinkthatthedemandfromthe

moredevelopedcountriestoslowdowntheireconomicgrowthinless

developedcountries,seemstobeselfishandnotaccountabｌｅＩｔｉｓｄifficultto

seehowthispictureofalatentoppositionbetweenNorthandSouthcanbe

dissolved

Worldpopulationproblem,especiallytoreducethcpopulationgrowth

ofdevelopingcountriesbycontrollingbirthrates,wasthehighestgoalofall

intheWorldPopulationConfelmceheldinthepast､１，１９g4Cairoconference，

asatrump,ｔｈｅｉｄｅａｏｆｅｍｐｏｗｅｒｍｅｎｔｏｆｗｏｍｅｎａｎｄreproductivehealthto

solvethepopulationproblemwasheavilyadvocatedandemphasized

Developingcountrieshaveexperiencedloweringbirthratesby

aggressivelyspreadingfamilyplamingactivitieswiththehelpofadvanced

countries・However,itisalsotruethatawomen,shealthandfreedomtochoose

contraceptivedeviceswassomewhatneglected,andsimplyfOrthepurposeof

meetinganationalgoal,enfOrcementandviolationofhumanrightshavetook

placeinthepast・Thepresentpoliciesofspreadingfamilyplanningwas

leconsideledfOritslimitsInthel994InternationalPopulation＆Development

Conference,theyannouncedthatultimatelyitismoreeffectivetoapproach

thissubjectwithaholisticviewandwiderscoperatherthanjustasfamily

planning,evenifthisseemstobeadefOur-markingmethod・Thatiｓthenotion

ofwhatwomen，sempowermentandreproductivehealthisallabout．
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7．Conclusion

Canworldpopulationproblemsbesolvedbyapproachingwithaview

ofempowennentfOrwomenand妃productivehealthandrights？Thereisan

exampleofJapanandAsiaNIEswheretheysucceededinloweringthebirth

rateinthepasteventhoughwomen，sstatuswaslow・Ｃｏｍｍｅntsaregiven

thatitisdifficulttoexpectdevelopingcountries，birthratedroprapidlyonly

throughempowennentfOrwomenTherealCsomeopinionsthatdistributing

thinlythemoneyfOrthesocialdevelopmentofwomenfromasmallbudget，

justfOrfavorableappearances,maybelikethrowingcoldwateronprograms

tospreadfamilyplanningthathavebeeneffectivewitharathersmallamount

ofmoney，

However,ifnonovelapproachlikereproductivehealthweregiven,ｏｒｉｆ

ｎｏｖｏｉｃｅｓｏｆＮＧＯ，whichisadovocatingfeminism，wereheardatthe

Intemationalpopulation＆DevelopmentConfelmce,theconfelencemusthave

beenaborinｇｏｎｅａｎdtheworldmaynothaveshownthismuchinterestasit

doestodayoverthepopulaUonproblemlthasbecomeknownthattheapproach

whichtriestospreadfamilyplanningwithacandyandwhip,holdingnational

goalsatthefront,withoutsupportivedevelopment,hasitslimiLMaybea

freshimage,likereproductivehealth,andnewconceptswerenecessaryto

changetheanticipatedstandstillsituation,whichcomesifthingskeepgoing
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TablelWorldPopulationProspects

ＣｈｒｉｓｔｉａｎＥｒａ

Ｏ

ｌＯＯ

ｌ２５０

１５００

１７５０

１８００

１９００

１９３０

１９５０

１９７５

１９８０

１９９０

１９９５

２０００

２０１５

２０２５

２０５０

２１００

２１５０

Population(milIion）

３００

３１０

４００

５００

７９０

９８０

1,650

2,070

2,520

4,080

4,400

5,280

5,720

６，１６０

7,470

8,290

9,830

１１，１９０

１１，５４０

Source：UnitedNations・WorIdPopulatioTlProspects・

NewYork，1994;UnitedNations，

Long-rangeWorldPopulation

Prqjections,NewYork,1992
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Table2WorldPopulationGrowth：

PastEstimatesandMedium-variantPrQjections

Annual

incrcment

(million）

Averageannual

growthrate
Period

氾
露
卯
叫
妬
氾
ね
刀
幻
⑲
刀
刀
、
的
加
閉
乃
“
幻
、

●
■
、
Ｐ
●
●
●
●
●
。
●
●
■
曰
■
。
●
●
●
■

Ｉ
１
１
２
１
１
１
１
１
１
１
１
１
１
１
０
０
０
０
０

1950-1955 4７

３
３
２
６
３
０
８
６
８
７
８
７
４
１
５
９
１
４
９

５
６
７
７
７
８
８
８
８
８
８
８
８
８
７
６
６
５
４

1955-1960

1960-1965

1965-'970

1970-1975

1975-1980

1985-'990

1985-1990

1990-1995

1995-2000

2000-2005

2005-2010

2010-2015

2015-2020

2020-2025

2025-2030

2030-2035

2035-2040

2040-2045

2045-2050

Soume:ｓａｍｅａｓｔａｂｌｃＬ
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TabIe3ChangeofTotalFertilityRatefmWorld,LessDevelopedand

MoreDevelopedRegionsDeveloped：１９５０－２０５０

JilJi￣
Developed

●

regIons

Developing
●

reglons

Soul℃esameastabIeL

Note：ValuesareprQjectedfbrperiodsofl990‐l995andafier．
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Table4EstimatedandPrqiectedPopuUationoftheWorld，

AllExtensions,1950-2150

Constant

fertilityof
l990

ＮＲＲ

ｄｒｏｐｐｅｄ
ｔｏＬＯ

YearMediumHighMedium／Medium／Ｌｏｗ
ＨｉｇｈＬｏｗ

2５１６２５１６

４０７９4079

5292５３１１

５７９２6463

706910978

1９５０２５１６２５１６２５１６２５１６２５１６

１９７５４０７９４０７９４０７９４０７９4079

1990５２９２５３２７５３２７５２６２5262

2000６２６１６４２０６４２０６０９３6093

2025８５０４９４４４９４４４７５９］７５９１

205010019１２５０６12495７８１７７８１３

２０７５１０８４１１５７０８15328７１９９７０８２

２１００１１１８６１９１５６１７５９２６４１５６００９

２１２５１１３９０２３１９１１９３５８５９１３５０７１

２１５０115432802520772５６３３４２９９

7697２１１６１

７８８３46261

8087109405

8251２７１１３８

８３５１694213

Soume：UnitedNations・Long-rangeWorldPopulationPmjections,1950-2150．
NewYork,1992.

Fig.１Long-rangePrqiectionsfDrWorldPopulationGrowthRate
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Introduction

EastAsiancountries,includingthoseintheAssociationofSouthEast

AsianNations(ASEAN),whichhavebeenblessedwithfavorableagricultural

productionconditionswithinthemonsoonzone,havechangedsignificantlyin

thelastthirtyyears,butafterl990theybegantoworryaboutthereduced

pementageofselfLsuppliedfOod・Ontheotherhand,itissaidthatonanecononnc

scale,soontheywillaccountfbronethirdoftheworld，seconomy,ｗｈｉｃｈｗｏｕｌｄ

ｂｅｏｎａｐａｒｗｉｔｈＡｍｅｒｉｃａａ､dtheEuropeanUnionTheseeconomieshave

continuedtogrowmiraculouslyinasluggishworldeconomyfromtheeighties

throughtothenineties,ａｎｄalthoughitshowsaslowingofpace,comparedto

theseventiesandearlyeighties,itisnotablethatgrowthofaroundfivepercent

hasbeenmaintainedthroughoutthiswholeregionevenintheearlynineties・

Thisincrediblegrowthwasasimultaneousprocessofindustrialstructural

changeandtheswifttransferalfromagriculturaltomanufacmringindustrieMhe

likeofwhichhasneverbefOICbcenexperiencedinthehistolyofmankindMost

countriesinthisarea,asdevelopingnations,requi1℃dfinancialsupportfromthe

developednations,howevertheAsian`NewlylndustrializingEconomies，(ＮＥＳ）

endedtheirrelianceonfinancialsupportintheseventies,andThailandandMalaysia

oftheASEANcountriesfOllowedinthelateeighties/nineties・Theeconomic

scaleexpandedthroughoutthiswholeareawiththeIndo-chinesecountries

includingLaos,LLDC,joiningASEANbutontheotherhandtheindustrial

stmcmralchangebasedonthemovementfromanagriculturaltoamanufacturing

basecontinuestowardsthenextcenmlyagamstabackgroundofeconomicglowth，

althoughtbevarietyofdiffelentlevelsofeconomicdevelopmentandcompUcations

initsspeedareseen・Inthischapter,wewouldliketoconsidertherealities，

featurcsandcausesofchangeintheindustrialstructuleAlthougｈｗｅｃａｎ,tmake

acomplchensiveanalysisduetoincompletedata,asistypicalofdeveloping

countries,Iwilltrytocoverthiswithadditionalinfbnnatlon
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１．ChangeinthelndustrialStructurefroman

AgriculturalbasetoaManufacturingbase

Asia,especiallytheEastAsianandPacificregioncountries,hasrapidly

realizedtheconversionfromanagriculturaltoanon-agriculturalindustrial

structureinthelasthalfcenmry・Inthel950,s,theagriculturalpelcentagein

allcountrieswasmuchhigherthanthatofmanufacturingintheGDPcomposiUon

ratio,exceptfOrJapanwhoseeconomicdevelopmenthadalreadymovedahead，

andHongKongandSingaporewhohad`ＣｉｔｙState，characteristicsTheentile

Asianregionleallyhadanagriculturalstams,asitsagriculturalshalewastwo

tothrcetimesglcaterthanitsmanufacturingportion,andinChina,Indonesia

andlndiatheagriculturalratiowashighataroundfiftypement・

Ifwedefinethepointintimewhentheagriculmralsharefallsbelowthe

manufacturingshareastheconversionfromonestatetotheother,Japanchanged

overfirstinthefOrties,Koleaintheseventies,ａｎｄｔｈｅＡＳEANcountriesinthe

eighties・Thosecommontrendscausedadecliningagriculturalbase,which

acceleratedintheeighties,eventhoughASEANcountrieswe1℃slowertochange，

anditisnowabouttwentypercent・

AswiUbedescribedlater,thedecUnmgshaleofagricultulcwhichincludes

thelow-rankingworkingclasscouldbeduetotheexpansionoftheservice

industry，includinginfOrmalsectors，andnotnecessarilytoanincreased

manufacturingshare・ThatisthecharacteristicoftheAsianregion,butlshall

notdetailthathere，Whenwelookatthelengthoftimeittakestochangeinthe

relationshipoftheshalebetweenagricultureandmanufacturing,fromthepoint

intimewherCtheagriculturalratioistenpercentabovethatofmanufacturing，

tothepositionsbeingreversed,inmostcountriesitonlytookabouttwenty

years,whichisquickerthantheJapanesepaceofchange(aroundthirtyyears)，

sotherateofconversionintheAsianlcgionshouldbeevaluatedeventhough

therearesomedifferencesfromcountrytocountry・

Althoughitdoesn，tshowinthetables,whenweanalyzethefactorsinthe
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structuralchangewhicharcdescribedbytheabsolutesharechangevaluein

eachindustry,allcountries,includingASEANcountries,showsubstantial

changethatistwotofOurtimesg1℃aterthanJapan，sWemustconsiderthc

characteristicswhenJapanente1℃daperiodoflClativestabilityintheeighties・

However,Ithinkitisfairtosaythatitisanraculousstructuralchangewhich

corlcspondstothemiraculousgrowthoftheindustrialstrucmreintheAsian

legion,becauseitlcpIesentsagreaterchangethanthatexpenencedbyJapanat

itspeak・

Incomparisontothosewhoconvertedfromagriculmraltomanufacmring

bases,asregardsthethirdindustrialcategorywhichisthescrviceeconomy，

althoughKoreaandThailandhadleachedabout5096bythemneties,theASEAN

countrieswiththeexceptionofHongKong，SingaporeandJapan，hada

comparativelylowshareofserviceindustries(around30-40％)．（SeeTablel）

2．TheIncreaseintheManufacturingIndustry

Ｎｏｗｗｅｗｉｌｌｌｏｏｋａｔｔｈｅｃｈａｎｇｅｉｎｔｈｅｉndustrialstructurewithinthe

manufacturingindustry，byconsideringtheGDPcompositionratio・The

industrialdevelopmentstrategyofmostdevelopingcounmes,notonlythosein

theAsian1℃gion,wasbasicallytheconversionfiomanimportdrivenstrategy

inthesixtiestoanexportdrivenstrategyintheseventies・Thematerialindustly

wasthecentralimportantindustry,andreactedtotheneedsoftheinitialstages

ofeconomicdevelopmentincludingthecompletionoftheinfra-structurc,but

thescaleofdomesticmarketwasrelativelysmallandintemationalcompetmon

wasweak・Additionally,employmentcapacityissmallasitiscapitalintensive，

andtheindustrialstrategyhadtobechangedfOrthosereasons、Anexport

industrystrategywasadoptedbecauseofitsinternationalcompetitiveedge,its

employmentcapacityisgreater,andtechnologicaltransferaccompaniedwith

capitalinvestmentfromdevelopedcountrieswascomparativelyeasythrough

effectiveuseoftheplentifUlandcheaplaborfOrcethatexistedinthesecountries．
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ThetextUe／clothing,agriculmralfbodprocessingandmachineequlpment

(asinmanufacturing)industriesbecameleadingexporterslntheseventies，

thefbodprocessingindustryhadthelion，sshaleofthemanufacturingindustries

withinallASEANcountries,andinthePhilippinesitwasmorctha、４０％,with

thlceothercountrieshavingabouta209IbshaleAlso,ｉｎThailand,thePhiUppmes

andseveralothercountries,thetextile/clothingindustlyhadasimilarpementage

shareKSeeTable2）

Thoseindustrieswhicharecomparativelyintensivemaintainedtheir

percentageshareintotheeighties,andtheexpandedshareofthemachine

equipmentmdustrybecamenotable・MalaysiaandSingaporeshowed

Iemarkable印owthandtheshareovertookthatofthefbodprocessingindustry・

TheyareambitiousfOrecononncgrowthandthefbsteredgrowthofthesenu-

conductorindustlywasatypicalexample,whichexpecttheeffectoftechnology

transferbypositiveattitudetotheintroductionoffOreigncapitaLThisis

substantiallyinfluencedbytheprofitsofaglobalmarketingstrategyofthe

developedindustrialcountries,includingJapan,colTespondingbychancewith

goodtiming．

3．CausesoflndustrialStructuralChange

lndustrialstructuralchangeis，ｉｎａｓｅｎｓｅ，areflectionofeconomic

development,ａｎｄａｌｓｏｗａｓｍａｄｅｆａｍｏｕｓｂｙｔｈｅｌａｗｏｆtheclassicalscholar，

Pety＆Clark・FOllowingmuchstatisticalanalysis,itissaidthatasanhistorical

rule,theweightoftheeconomcstructuleshiftsfromtheprimalytothesecondaIy

industries,andthenontothetertiaryindustriesinthesearchfOrefficiency・

Recently,atheoryofafOrth,orperhapsathreepointfifth，industryhasbeen

advancedwiththesoftemngoftheeconomy・

Also,ifthenationalincomepercapitadoubles(from＄250ｔｏ＄500,ｏｒ

ｆｉＤｍ＄1,000to$2,000)inthedevelopingcountries,includingtheAsianregions，

itisestimatedthattheshalcoftheprimaryindustrywouldchangebyaround
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10％inthestructuralchangeasa1℃sulL

RegardingAsiancountriespercapitaincome(asdefInedbyGNP),inthe

Philippinesandlndia,whohavebeensluggishinthelong-term,ithasdoubled

withinthelasttwentyyears,butinothercountriesithasdoubledwithinten

years,andevenfiveyearsatthepeakinseveralcases,althoughthereissome

vananceintimingOntheotherhand,aswehaveseenaheady,iｎｍａnycases

thestructuralchangeshowsaboutlO96reductionintheshareoftheprimary

industrieswithintenyears・Chartlshowsthelelationshipbetweenbothtrends

Becausethedifferencesbetweeneachcountryarequitepronouncedconsidering

thenumbersinvolved,itcanonlybearoughmeasurement,butitseemsto

showaslightlylargerstructuralchangethanthetlendofalldevelopingcountries，

whichshowalO9i6reductionintheagriculmralbasewithadoublingofincome

aspreviouslydescribed(SeeChartl）

Letusnowconsidertheexpansionofthemanufacturingshare,andthe

relationshipbeｔｗｅｅｎｅｃｏｎｏｍｉｃｇｒｏｗｔｈａｎｄｉｎｃｒｅａｓｉngproductionin

manufacturingThisisacomparisonoftheratiosofmanufacturingproduction

increasesagainsteconomicgrowth,whichinotherwordsisameasureofthe

elasticityvalueofeconomicgrowthinmanufacturingproduction、Ahigh

eIasticityvalueindicatesanincreaseindemandoftheeconomicgrowthwhich

ensuresthepossibilityofmaintainingthatgrowthbymeansofincreasingdemand

onfinancialinvestmentnecessalyfOrexamplebyincreasedinvestment・

ＡｓＴａｂｌｅ４ｓｈｏｗｓ,theelasticityvalueinJapanandSingapore,whose

economiesaremature,wasonlyalittleaboveonethroughouttheseventiesand

eighties，butinMalaysiaandIndonesia，ｗｈｏａｒｅｉｎｔｈｅｅａｒｌｙｓｔａｇｅｓｏｆ

development,thevalueiswellabovetwo,anditisalsoaboveoneinThailand，

butthePhilippinesarenotinthesamesituation

Thepercentageincreaseoftheminingandmanufacturingindustrieswhich

ishigherthantheGDPpelcentageincrease,asabove,hascontinuedtheindustrial

structuralchangewhichhasincIcasedtheshalcoftheminingandmanufacmring

industriesasaresult・However,ｗｅcan，tdenytbattheelasticityvaluehas

｡ecreasedacrossallcountriesandthetcmpoofthestrucmralchangeslowedi、
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theeighties・

Letsusexannnetheindustrialstructuralchangewithconsiderationofthe

economicactivitytoseekoutefficiencyafterconfirmationoftheabovesituation

Wedefinethe`comparativeproductivity，ａｓｂｅｉｎｇｔｈｅ‘structuralratioofthe

productionvalue(separatedbyindustry),dividedbythe`stmcmralratioofthe

numberofworkers(separatedbyindustly)，,andtheproductivityofthatindustry

isequaltotheproductivityofallindustriesifthevalueisone,andtheindustry

haseconomcprofitabilityifthevalueisaboveone．

ThereisacomnontendencyinallcountriesfOrthecomparativcproductivity

tobelessthanoneintheprimaryindustries,andmorethanoneinthesecondaly

industries・ThetendencyoftheprimaIyindustriesinJapanisalong-tenndecline

fromalittlelessthan0.5inthesixtiestoO36inthenineties,andthesecondary

industliesisalsoinalong-termdeclinefromL35inthesixties,toalittleunder

one(0.97)inthenincties・Asboththeprimaryandsecondaryindustriesare

lessthanone,itindicatesthatonlythetertiaryindustriesareaboveone,itcan

besaidthatitisalefIectionofashifttoaserviceeconomywhenthepromotion

stageisreachedthroughindustrialprofitability．（SeeTable5）

Althoughthisconmnontendencyofthecomparativeproductivityofthe

pnmaryindustJybeinglessthanoneandofthesecondaryindusUybeiｎｇｍｏｒｅ

ｔｈａｎｏｎｅｗａｓｔｈｅｒｅａｓｏｎｆＯｒｐｒomotingchangefromanagriculturaltoa

manufacturingbasethroughouttheregion,ｗｅcanalsosaythatthebiggerthe

gap,thequickertheconversionspeed・ThisstronglycolTespondstothetendency

thatThailand,MalaysiaandKoIeahave・

However,inthosecountrieswherethecomparativeproductivityinthe

nineUesofthesecondaryindustriesalestillmo1℃thanonesuggeststhcpossibiUty

ofcontinuousindustrialstructuralchange,throughtheexpansionoftheshare

ofthesecondaryindustriesaswelL

Alowcomparativeproductivityindicatesahighlevelofunderemploymentm

thatindustrialarca,whichmeansalaborintensiveproductionstructure・These

potentialover-populationsmeanthereisawork-fOrcesupplybasefOrnon-
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agriculturalsectorsinthelong-tenn,thoughinreality,theyalCalow-incomc／

poorsector・

Duringthesixtiesandseventies,allASEANcountriesjointlypromoted

owner-farmersintheagriculturalareas,ｉｎlndonesiaandthePhilippineswho

alleadyhadahighagriculmralshaIe,thepementageofowner-farmcrswasraised

byaroundl０％withintenyears,andThailandshowedthesametrend、The

supportfOragriculturewasanimportantpoliticalissueassignificantnon-

agriculturaldevelopmentwasn,texpectedatthattime・However,theexpansion

oftheeconomlcscalewas､,tnoticeableandtheintroductionoffOreigncapital

whichwasincreasingatthatUmewasmainlyinmanufacturing,ａｎｄthercwere

notenoughconditionstomcreaseagriculturalefficiency、Asaresult,fanners

reliedonnon-agriculturalincomeandaccordingtotheplanningdatafrom

Malaysia,thepovertyratioinmralareaswascontinuouslythreetimesgreater

thaninurbanareas、Althoughthedegreeofman-powersumluswasgradually

easedbytheshifttomanufacturingintheruralareas,itisalongwayfrom

achievingequitybetweenagricultureandmanufacturing

4．InfluenceofTradeonlndustrialStructuralChange

Ｗｅｍｕｓｔｎｏｔｅｔｂｅｒｏｌｅｐｌａｙｅｄｂｙｔｒａｄｅintherapiddevelopmentof

manufacturingintheindustrialstructure・Thepercentageofmanufacturing

tradeinallASEANcounmeswaszeroexcept296inMalaysiaml970・However，

itroseto3896inMalaysiaandarounｄ２０％inthePhilippinesandThailandby

l992,andcloselyfOllowstheAsianNIEs．（SeeTable6）

Itgoeswithoutsayingthatthepercentageofprimaryindustriesinthe

exportstrucmlcofallASEANcountrieswashighintheseventies,andwasstill

highmthceightieswithanaverageofaround７０％,reachingapeakof9496in

Indonesia,andhadastrongresourceexportcharacteristic・

Thecausesofthesignificantchangeintheindustrialandexportstructule

arewhatthedevelopedcountries,includingJapan,definedasthechangetoa
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manufacturingbaseofASEANcountrieswithintheworldtradestrategy、The

tradepercentageofAsiancountlieswithAmerica,whichistheworld,sbiggest

market,waslessthan2096intheearlyseventies,andtherewasatradedeficit・

ThetradeshalewithAmericasuddenlyexplodedfrom23％iｎｌ９８０ｔｏ４796in

l982

Inthesixties,thepercentageofmanufacturingexportswasnotnotable，

andevenifwelookatthepercentageofmanufacturingindomesticindustly,it

wasalsolessthan209hHowever,therapidincreaseofdilcctinvestmentfrom

developedcountriesfOllowingthechangetopoliciesofacceptingfOreigncapital

byASEANcountrieswhowerepromotingthatinvestmentwelccrucialfOrthe

rapidshifttomanufacmring

Asにgardstherateofchangetomanufacturing,ｅｖｅｎMalaysia,whowas

thefirstofftheblocks,hadinvestmentrestrictionsonfbldgncapitalguidelines

inl9741nl985,theinvestmentratiorestrictionsonfbreigncapitalfOrexports

wereeased,andinl99310096offOreigncapitalinvestmentwasauthorizedfOr

companieswhosebusinesswasmorethan8096export、Also,Thailandtook

suchmeasuresasauthorizinglOO96offOreigncapitalfOrcompanieswhose

businesswasmorethan８０％ｅxportinl992,fOllowingtheestablishmentofa

newForeignCapitalLawinl988、Indonesiatooksimilaractioninthenineties

aswell,andChinatriedtoreactpositivelybyestablishingaspecialeconomic

zoneinl979andjointmanagementwasauthorizedetc・

DirectinvestmentintoASEAN,ｆＯｒｅｘａｍｐｌｅｆｒｏｍJapan，showeda

substantialincreasesuchasmolCthantentimesglCaterinThailandandsix

tlmesgreaterinMalaysiamtheeighties,becausetheASEANcountriespositively

acceptedthefOreigncapital，A1thoughthestandardislow,thegrowthrateis

high,andtotaldirectinvestmentofNIE,ｓｂｅcamehigherthanthelevelof

investmentofJapaninallASEANcountriesexceptThailandinthcnineties・

TherapidchangetomanufacturingintheAsianregionwasstrongly

promotedbytheintemationalecononucenvironment,butatthesametimeitis

truethatitwassupportcdbyintemaldemandfOllowingtheexpansionofthe

domesticmarketofeachcountryasshownbytherapidriseinGNPpercapita．
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Theexpansionofadurablegoodsmarketanditsincreaseinpopularity,as

typicallyshownintherapiddevelopmentofmotorizationistheresulLJapan

expandeditsdomesticmarketbyshiftingitsma]orexportproductsfromtextiles

todomesticelectricalgoods,ａｎｄenablingadecreaseinthesalespricebycost

reductionthroughmass-productionduringthefiftiesandsixtiesWecansay

thatASEANcountriesadoptedthesameprocessduringtheeightiesandnineties．

5．AdvancingthelndustryandLaborForce

Althoughinvestmentisimportanttochangeofindustrialstructure,andto

convertfromanagriculturaltoamanufacturingbase,thelaborfOrceplaysa

largerole,inotherwordslabormovementisareality、Thelesultsareshownin

thechangeinemploymentstructureInJapan,theproportionofagricultural

laborersshowsamarkedchange,ｆａｌｌｉｎｇｆｒｏｍ３３９６ｉｎｌ９６０ｔｏｏｎｌｙ７､6％in

l99qwhichislessthanaquarter,andThailand,MalaysiaandthePhilippines

alsoshowalargechangebyhalvinginthesameperiod．（SeeTable5）

Withintheemploymentstructurechange，ａｓlongastheagricultural

productionincreases,absolutereductionintotalagriculturalworkerscannot

happenAllcountriesexceptThailandcontinuedtoincrease,althoughthe

percentageincreasesarelessthanonepercentsincetheeighties・Thatisbecause

thenon-agriculturalsectordoesnotabsorbtheentireincreaseinpopulationand

laborfOrce・However,itisafactthatcannotbeignoredthatagriculturallabo1℃rs

don,tsettle・

Whenwelookatthepementagepopulationmovementbetweenruraland

urbanareas,thepercentagethatmoveffomthecountrysidetothecitytendsto

decreaseinthelong-tenn,ｆＯｒｅｘａｍｐｌｅｉｎＪａｐａ､,ｉｔｈａｓｆａｌｌｅｎｆｒｏｍ３６８兜ｉｎ

ｌ９６０ｔｏ２０､8％ｉｎ1984,ａ６０％decreaseinpercentage,andtheflowtheother

wayfmmcitytocountry-sideisslowlyincreasingfrom１４．９％ｔｏ22.2％inthe

sameperiodAlthoughagriculmralalcassuppliedwork-fbrcetonon-agricultural

areasby２０％netmovementinthesixtieswhichcOntributedtotheconversion
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fromanagriculturaltoamanufacturingbase,itcanbeseenthatmovementhas

virtuallystoppedinthenineties、

Compalcdtothis,mKolcaandThailand,althoughthetlendofmovement

percentageissimilar,itcanbeseenthatanetmovementfromfarmingvillages

tocitiesstillcontinuesinthenineties,andinThailandthepercentageisnot

alwaysdeclCasing、Despitethemadequacyofthedata,otherASEANcountnes

areconsideredtohaveasimilarmovementsituation,bylookingatthespeedof

changefromanagriculturaltomanufacturingbase

Thepopulationmovementwasconsideredasabove,regardingthereasonfOr

themovementinKorea4796arefOrwork,３０％inThailandaretoseekor

changeemployment,itcannotbedeniedthatitischaracteristicofalaborfOrce

lnovelnent・

Ｔｈｅｄｉｆｆｂにncesbetweenagriculturalandnon-agriculmralincomeisquite

significant,whichcanbededucedfromthegapinthecomparauveproductivity，s

ofindustriesaspreviouslyseen,somovementsfromfanningareastocities

causepressuresthatcannotbeconsideredsmalLItcan，tbedeniedthatthe

agriculturalsectorhasalaborfO1℃esupplybasecharacterfOrnon-agricultural

sectorsISeeTable8）

Ithasbeennotedthateachdomesticconditionregardingthemovement

ofthelaborfOrcecontributestotheindustrialstructurechange・Letusalso

quicklyconsidercross-bordermovementswithintheAsianregionFirsdy,of

thosecountrieswhicharepromotingmostoutwardmovement,Indonesiahas

beentryingtoreactpositivelywithadomesticmovementplantocounterthe

overpopulationofJava,themainisland,althoughithasmanyotherislands・

Theyhavealsobeenencouragingexpatriationaspartofthisplan、Afterl980，

itincreasedandevenafterl990itislessthanonepercentofthedomestic

laborfOrce,ataroundlOO,OOOpeopleannually,itisnotsosmallcomparedto

thepopulationincreasepercentage(2.4％froml980-92)．Thecountrywhich

receivesthemostinwardmovementismainlySaudiArabia,butMalaysiaand

Singaporeareabovｅ２０％，andthosecountriesplaytheroleofabsorbingthe

insufficientun-skilledlaborfOrce・Incomparison,theover-demandofthe
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domesticlaborfbmehasstoppedtheexpatriateflowfromThailandandMalaysia

sincethelateeighties、

JapanisthecountrywhichnowreceivesthelargestnumberoffOreign

workersintheAsianregion,thoughasageneralrule,itrefUsesmanualworkers

outofconsiderationfbritsdomesticcimumstances,andtakesaroleoftalent

developmentthroughacceptanceoftrainingoftechnicalwork-fO1℃eandlong-

termoverseasstudents・Acceptingtraineescorrespondstotherealisticneeds

fOrdevelopmentofexpandingcompanies,itisnotonlyfOrexpertskillsbutwe

cansaythatitcontributestothetechnologytransferalandindustrial

modemization

TheindustrialStructuralchangeistheshiftfromagriculturaltonon-

agriculmralsectors,especiaUythemanufacturingindustry,withinwhichthere

isamovementfromlabor-intensivetocapital-intensiveindustry,inotherwords

ithasahighlyadvancedandmodemindustrycharacteristic・Thisadvancing

mdustryisbasedonashiftfromlabortocapitaLHowever,demandatthe

advancedstageisfbrincreasedqualityasregardsthelaborfbI℃e,whichisthe

mainfactorinproductionAttheeconomicdevelopmentstageitgradually

becameclearthatthercwasinsufficientskilledlabortocopewiththedemands

oftechnology・Recently,inAsiancountries,itappearsthatthehumanresource

developmentpolicyisanimportantpoliticalissueequivalenttotheinfra-suucmre

adiustmentasanecessaryconditionfOreconomicdevelopmentlnsightinto

thesupplyofawork-fOrcefOrthecontinuouseconomicdevelopmentplanof

eachcountryhasbeenpresentedwithemphasisonthequalityoflabour・

Letusconsidertheprocessofindustrialstrucmralchangeinthisarea

ldativetothequalityasseenbefOIc

ThepopulationpercentageincreasｅｉｓｃomparativelyhighinEastAsia

andthewholePacificregion,althoughitisfallingfrom1.9％intheseventies，

ｔｏ1.6％intheeightics,anditisfOrecasttobe1.2％inthenineties、According

totheresultsofthelasttwentyyears,itissaidthatadecreaseofonepementage

pointinthepopulationincreaseratefrom3％to296isroughlycorTcspondedto

a396increaseintheGNPpercapitafrom３％ｔｏ６％,sothefactcan，tbedenied
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thatincreasesmthepopulationplaceabuldenontheeconomicstandards､These

arethebackgroundcircumstancestopositivelytacklingthepopulationcontrol

byfamilyplanninginthisareawhichhadapopulationexplosioninthesixties・

TotalFertilityRatis(TFR)inASEANcountriesfellsignificantlyfrom

aroundfivepeopleinthesixtiestoabouttwopeopleinthenineties,exceptfOr

MalaysiaandthePhilippmes、Theseresultsarerclatedtothegradualdeclinein

theabovepopulationincreaserate

However,previouspopulationincreaseshadantime-delayedimpacton

theeconomicdevelopment・Therateofpopulationinclcaseaftertheseventies

overtookthework-fblcepopulationincreaserateaswehaveseenWork-fbrce

populationincreaseratehasbeenabout0.5％higherthanthegeneralpopulation

increaseratesuchas2.4％intheseventies,2.1％intheeightiesand1.8％inthe

nineties，Thisresultcausedareductioninthedependencypopulationindex

(dependencypopulationindex＝［youth＋old-aged]／[productionage

population]),anditlCducedtheburdenoncurrenteconomicdevelopmenL

Ontheotherhand,ｗｈｅｎwelookatthework-fOmequality,theincrease

inthelaborfOIcepopulationwhichmosUyIeliesontheyouthlayers,significantly

contributestoindustrialmodernizationRegardingtherecentpercentageof

schoolattendanceoftheyouthlayer,withoutexceptionintheregion,thefact

can,tbedemedthatthe1℃alityofdropping-outincreasesthepementageofschool

attendanceinthejuniorhighandhighschoollevel(thepercentageofschool

attendanceexceedslOO9i，),itisclearthatthetotaleducationalbackground

structureisbeingraise。(SeeTable9）

Ｗｉｔｈ1℃gardtothehighlevelspecializeduniversiUes,inlndonesialessthanl96

attendedintheseventies,butitrosesignificantlyto296byl990．Also,ifwe

lookattheexampleofTaiwan,ＮＩＥＳ,ｗｈｏｈａｄａｔｅｎｙｅａｒlevelgapcompared

toASEANcountriesintheraisingoftheirindustrialstructure,umversityand

jumorcollegeswereallcadyattendedbytenpercentbyl980

AsregardstheeconomiceffectoftheraisingofthelaborfOrcequalityas

above,itissaidthatanincreaseofthreeyearsintheaveragelengthoftime

attcndingschool(changefrommainlylowersecondaryschoolleveltohigh
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schoolleveleducation)correspondsroughlytoa496increaseintheGNPper

capita,asshownbythemacroticresultsofthelasttwentyyearsThissuggests

thattheprofitoneducationalinvestmentisnotinsignificant・Thepercentageof

financialinvestmentineducationisincreasinginallcountriesthroughoutthis

regionexceptthePhilippines,withthehighestbeing2396mKorea,andevenin

thePhilippinesitwaslO96aflerl990.(SeeTable9）

Thesestandardeducationlevelswhichwehaveseendonotalwaysshow

remarkableeconomiceffectsintheshort-tennThosecircumstancescauseda

continuousdemandonaninsufficientlylargeskilledlabolfOrcebycompanies／

industries・Allkindsofprivatevocationalcollegesandprofessionaleducational

instituteswereestablishedinadditiontoexpandingthegovernmentrun

vocationaltrainingcenterstocopewiththedemand・Ｊａｐａｎｈａｓａｌｓｏsuggested

supportfOrestablishingandexpandingvocationaltraininginstitutes,when

PICsidentSuzukivisitedASEANcountries・InMalaysia,thePhilippinesand

Indonesia,thenumberoftrainersmthegovemmentrunvocationaltraining

instituteshasmorethandoubledwithinthe1980,s,ａｎｄａｓ６o96ofallworkers

inthemachineindustryandover2096intheelectricalappliancesindustryare

advancedtechnicalworkers,thetlCndofmanufacturingtechnologyasimportant

hasbeenstlmgthened、

Inreality,humanresourcedevelopmentandtechnologicaltrainingin

ASEANcountriescannotcopewithalltheneedsduetotherelationshipof

thosesmallsizecompanies・Thescaleof9096ofthosecompanieswithinthe

ASEANcountries,exceptfOrThailand,aremostlysmaUwithlessthanten

stafKsothereisalimittotheamountthecompaniescaninvestintraining・In

thesecircumstances,ｉｔｃａｎｂｅｓａidthatadvancedfOreigncapitalcompanies

havecontributedsignificantlywithvocationaltrainingFurthennore,hiring

andretaininglowerandmid-levelauditingstaffisapressingneedtoenfbrce

localizationofhumanresourcesforadvancedJapaneseCompanies，and

acceptanceoftraineeshasincreasedsignificantlyfrom29,OOOpeopleinl989

to43,OOOinl993．
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ConcUmsion

TherapidmdustrialstructuralchangeintheAsianregionisanotherside

totherapideconomicdevelopmentanditmaycontinueuntileconomic

developmentandgrowthdecline・However,industrialstructuralchangeneeds

toreacttothelaborfOrcequality，ifthisconditionisnotadheredto,itmay

causeaproblemthatinfluencestheeconomicdevelopment・Thatperiodisnot

likelytobefacedsoon,butremainsalong-tennimportantissue．
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TablelChangeoflndustriaIStructure(GNPcompositionratio）
1950-60
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Table2ChangeinCompositionbyManufacturinglndustry(妬）
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Table3ChangeinGNP(US$)perCapita

1976１９８０１９８５１９９０１９９４（1994／

1976)Ratio
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ChartlEcoIBomicLevelsandlndustrialStructUre(AgricultnnralShare）
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Table5ChangeinComparativeProductMtybyhdustries
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Table7ChangeinProportionofWork-fDrceStructurebylndustry
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Table8MovementpercentagefrOmCountrysidetoCity(％）

VillagetoCityCitytoVillage

14.9

19.8

22.7

21.2

22.2

36.8

29.5

23.0

23.5

20.8

０
０
０
０
４

６
７
８
９
９

９１

Jａｐａｎ

1966～７０

７１～７５

７６～８０

８１～８５

50.2

40.8

43.9

35.5

1０．７

１４．２

１２．９

１４．５

Ｋｏｒｅａ

１９６５～７０

Ｔｈａｉｌａｎｄ７５～８０

８５～９０

12.4

15.8

20.8

１
１
ｌ

●
●
●

６
０
５
１
１

Ｃｈｉｎａｌ９８２～８７ 50.6 ６２

1９７１

１９８１

1６．２

１９．８

8.7

88
ｌｎｄｉａ

Source：PopulationMovementinJapan-F1uctuationinPopulationDistributionby

ArcaandMovementbetweenAreassincetheWar，byAtsushiOtomo）

ＥＳＣＡＰ,AsianPopulationStudicsSeriesNQ１３８，Ｎ０．８９

TableDChangeinthePercentageofSchoolAttendance(％）

ElcmentarySchool
l960７０９１

JumorHighSchool
l960７０９１

HighSchool
l96070９１

６１７２５

Ａｌｌ２
２１３１６

２４７

１９２８２８

１４１０

４
９
３
６
５
１

９
０
８
９
９
７

１

７
９
３
７
８
０

０
８
８
８
０
８

１
１

９７

１２３

１１３

９３

１１０

１１６

７
１
３
９
６
６

２
２
１
１
２

３
４
７
４
６
６

６
２
１
３
４
１

８
１
３
８
４
５

９
５
３
５
７
４

Korea

China

Thailand

Malaysia
Philippines
lndonesia

WorldBankRcportl994etc．

－７８－



TablelONumberOfNewlyAdmittedForeignTraineesinJapan

1989 1９９３
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3,931

３，７１７
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１．SouthEastAsia

l）EconomicDevelopmentandtheIncidenceofAgriculturalProblems

lntheSouthEastAsianregion,WiththeexceptionofthePhilippines,all

ASEANcountrieshaveachievedcontinuouseconomicgrowthduringthelast

quartercentury・Whenthepercapitaincomegrowthrateisconsidered,thelast

deca｡e(1985-94)hasseenThailand,IndonesiaandMalaysiarecordthehigh

economicgrowthrateat8.6％’6.0％ａｎｄ5.6％respectively、Incomparisonto

thehigheconomlcgrowthrateoftheotherASEANcountries,thePhilippines

istheexceptionatｏｎｌｙ1.7％・

Percapitanationalincomelevelsiｎｌ９９４ｗｅｒｅＵＳ$880inlndonesia，

ＵＳ＄thatofinThailandandUS$3,480inMalaysiaasaresultofthishigh

economicgrowth,butitstruggledtoreachapproximatelyUS$950inthe

PhilippinesIfweconsidertheestimatedvalueofthepurchasingpowerparity

standardtocomparetherelativestandardsoflife,weseethatthecostfOrnon-

tradedgoodsisfairlylowfbrdevelopingcountries,ａｎｄｗｅｇｅｔｆｉｇｕｒｅｓｏｆ

ＵＳ$3,600fOrlndonesia,ＵＳ$6,260fOrThailandandUS$7,O50fOrMalaysia，

butonlyUS$2,740fbrthePhilippines,whichisslightlylessthanthelndonesian

figurG

TheratioofagriculturalproductionoutofthegrossdomesUcproducthas

fallensignificantlyintheseASEANcountnes,andbecomesnowverysimilar

tothatofthedevelopedcountries(Tableｌ)．ItcanbesaidthattheseASEAN

countriesarenolongeragriculturalcountries・

TheagriculturalportioninthenationaleconomyislargerinVietnam

wheretheshifttoamarketeconomybasonlyrecentlybegunwiththe

introductionoftheDoiMoipolicy・SouthEastAsiancountriesotherthan

Vietnam,Ｍｙanmar,CambodiaandLaosalcnolongerdeemedtobeagriculmral

countries

FoodgrainproductionhasnotshownarapiddecreaseintheseSouthEast
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Asiancountries,althoughtheratioofagriculturalproductionoutofthegross

domesticproducthasbeenfalling・Thenetexportratioof`FoodsandAnimals,

whichisdefinedas`０，bytheStandaldlntemationalTradeClassification(SITC）

ｆＯｒｌ９８０ａｎｄｌ９９３ｉｓｃａｌｃｕｌａｔｅｄａｓａｍeasurewhichindicatesinternational

competitivenessregardingfbodgrainproductionThisnetexportratioisoften

usedasameasuretoindicatecomnodityexportcompetitivenesswhichisan

internationaltradetopic,andiscalculatedasthetradeimbalancedividedbythe

tradesum.ｉ・eIexportvalue‐importvalue]／[exportvalue＋importvalue]・It

isseenthatVietnam,whoonlylccentlyretumedtotheinternationaleconomlc

spherethroughDoiMoipolicy,increasedtheirexportcompetitivenessmost

rapidlyinthisarea・Ontheotherhand,thePhilippines,whoareworriedabout

asluggisheconomy,decreasedtheirexportcompetitivenessrapidlyinthisarea

aswelLWithinASEANcountries,itindicatesthatThailandstillmaintainsa

stronginternationalcompetitiveness,andalsointernationalcompetitivepower

hasnotdecreased,fbllowingtheeffOrtsmadefOrdomesticfbodproducUon,in

Malaysiaandlndonesia

However,attentionmustbepaidtothefactthattheconversionofthe

employmentstructureissomewhatslowerthanthedecreaseintheagricultural

ratioofthegrossdomesticproductinthoseASEANcountrieswhohaveenjoyed

continuoushighecononucgrowthTheratioofagriculturalworkersoutofthe

totalnumberofworkersisstillaround5096exceptinMalaysia,whereasthe

ratioofagriculturalproductionwithingrossdomesticproducthasdecreasedto

lessthan209IbinASEANcountries(Tableｌ)．

Let,stakethecaseofThailandasa、example・Theratiosofmanufacturing

industryandagriculturewithintheglossdomesticproductswitchedoverwhen

bothlevelswerejustabove2096intheearlyeighties・Theratioofmanufacturing

industriescontinuedtogrow,reachingalevelofjustbelow30％iｎ1993,in

contrasttotheagriculturalratiowhichcontinuedtofallandreachedl0％inthe

sameyear・Reallocationoflaborbetweenthesemdustrieshaslaggedfarbehind

comparedtotheconversioninproduction,withtheratiofOrmanufacturing

industrybeingonly13％,incontrasttothe5896fOragriculture,ｉｎ1993．Atthe
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startoftheeighties,theratioofagriculturalworkerswasjustabove6096,while

itwasapproximatelylO％inthemanufacmlingindustry,althoughtheproduction

ratiosofbothagriculturalandmanufacturingindustrywereatalmostthesame

leveL

Thedelayintheconversionoftheemploymentstructurehassome

significance,thattheproductivitydifferentialperlaborisexpandingbetween

agriculturalandmanufacturingindustries・Theproductivityofsixagricultural

workerswasequivalenttothatofoneinthemanufacturingindustrywhenthe

productionratioofagriculmreandmanufacturmgindustryinThailandwasequal

intheearlyeighties・Thusthelaborproductivitywasl:６betweenthese

industlies・Ｂｙｌ９９３ｈｏｗｅｖｅｒ,ｉｔｈａｄｂｅｃｏｍｅｌ:１１，indicatmgthatthedifference

inlaborproductivitybetweenagriculmralandmanufacturingindustlyhadｂｅｅｎ

expandingduringtheeconomicgrowthfromtheeightiesonwards・Other

countriesinAsiahavealsoseenanexpansioninthedifferencebetweenthe

laborproductivityperlaborintheagriculturalandmanufacturingindustries

duringtheirecononncgrowthinexacUythesamewayasThailand

Thisimbalanceinthelaboｒｍａｒｋｅｔｉｓｓｅｅｎａｓｐａrtoftheprocessof

econonncgrowthRapidtechnologicalprogresscanbeseeninmanufacturing

industries,whichmcreaseslaborproductivity・Althoughagriculturallabor

productivityhasalsobeenincreasingquitequicklywithinAsiancountries,itis

ratherslowerthanthatexperiencedinmanufacturingindustry・Theratcofthe

agriculturallaborproductMtyincreaseisalwayslowerthanthatof

manufacmringindustry,becausetecmicalprogressisdelayedintheagricultule

byitsexistingsurpluslaborproblem・

Theagriculturalproblemhasbecomenotablebecauseoftheresultsof

thｅｅｃonomicgrowthinASEANcountriesalmostexactlythesameasthose

experiencedbydevelopedcountriesPerhapswecansaythatthisisthemost

importantissuewithintheagriculmralconditionsinASEANcountries．

VarietyofAgriculturalDevelopmentinSouthEastAsia

Theeconomicgrowthrateoftheagricultureisnotsolowalthoughits

2）
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importancewithinthenationaleconomyisdeclining・Ifweconsidertheactual

econoncgrowthrateintheagriculture,wefindthatinIndonesiaitwas3,4％

froml980tol990,ａｎｄ3.096from1990-94,4.0％ａｎｄ3.196ｉｎThailand,ａｎｄ

3.8％ａｎｄ2.8％ｉｎMalaysia,duringthesameperiods・Theseratesarenotso

lｏｗ・However,therateof1.0％ａｎｄ1.6％inthePhilippinesisagamexceptional

withintheASEANcountries,butisthesameasthemacroeconomicgrowth

trend

Thefactwhichneedstobeconsideredisthatagriculturaldevelopment

pattemswithinASEANcountriesarenotthesameTheindividualagriculmral

developmentpattemsrelatetothehistoryofeachcountry・Ｔｈｅdifferencein

agriculmraldevelopmentpattemsbetweenlndonesiaandThailandwillbelooked

aL

InJava,whichisthecoreareaoflndonesia,thereisalongstanding

traditionofsmallscalefamilyagriculturewhichmakesintensiveuseofthe

landfbrpaddyfieldmwzJhandhomesteadlandpeAcz』わ"gα〃onfertilesoilblessed

withplentyofwaterresoumescreatedbytheecologicalconditionsprevalentin

volcanicislandssituatedinthetropics・Adenselypopulatedandclosed

agriculturalsocietyhasbeencreatedthroughoutthelonghistory・

AbsorbingsurpluspopulationintononagriculturalactiviUesisconsidered

themaindevelopmentpointinthiskindofpopulousclosedareas，However，

theriskofthe`Ricardiantrap，ishighinthedevelopmentoftheseareasThus，

technicalinnovationandagriculturaldevelopmentarenecessarytoimprove

landproductivitywhoseresourcesaredecreasing，

Basically,productivityperagriculturalworkermustbeincreasedif

agriculmlaldevelopmentistobepartoftheeconomicdevelopment・Theaverage

laborproductivityperworkerisdescribedasaproductofthelandproductivity

andtheagriculmrala1neaperworker・Itisquiteobviousthatlaborproductivity

canonlybeincreasedbyraisingthelandproductivity,asitisimpossibleto

expandtheavailablelandareaindenselypopulatedsocietiesAtidalwaveof

agriculturaldevelopment,popularlyknownasthe`greenrevolutio､,,wasseen

inmanyAsiancountriesfromtheseventiesonwards・Thiswasthemovement
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whichintroducednewvarietiesfOrcultivationthatcouldpossiblyincreasethe

yield,andbecamepopularfbrfbodgrains,suchasriceandwheat・Newvarieties

whichwereabletoraisetheyieldweredevelopedbythelnternational

AgriculturalExperimentalResearchInstitute・Whetherthesenewlydeveloped

varietiesofriceandwheatareactuallycultivatedornotbyfarmersrather

dependedontheconditions,whichwerethecompletionofirrigationsystems

fOragriculmraluse,andthepossibilitytoobtainsufficientvolumesoffertilizer

ata1℃asonablecosLThegreenrevolutionsucceededincountliesorareaswhere

theseconditionswerebroadlymeL

Incidentally,itissaidthatruralJavaisonesuchexampleofagreen

revolutionsuccess,becausethecharacteroftheseclosedfarmingvillages

stronglyaffectedthisagriculturaldevelopmentｐｒｏｃｅｓｓＴｈｅＢＩＭＡＳｐｒｑ〕ect

wasagovernmentledinitiativefromthelatesixtiesonwards,fOrincreasing

nceproduction,basedinJavaThegovemment，sroleinlepairsanddevelopment

oftheirrigationfacilitieswaslarge,aswellasinvestingenonnoussubsidiesin

fertilizers・Basicallyrepalrsandexpansionoftheirrigationsystemsmadeduring

theDutchperiodwasthema]orprq]ect,anditisadualcontrolsysteminwhich

themainilTigationcanalwascontrolledbyapublicsector,whiletheendofthe

canalwascontrolledbyvillageitselfResponsibilityfOrpopularizingthe

cultivationofthesenewhighyieldingvarietieswasgiventospeciallyappointed

officialsincentralandlocalgovernment,whowouldhavemeetingswithvarious

farmersrepresentatives，ｗｈｏｉｎｔｕｒｎｗｏｕｌｄｐａｓｓｏｎｔｈｉｓｎｅｗａｇｒicultural

infOnnationtotheotherfarmersintheirvillages・

ＦａｒｍersinJavapositivelyadoptedthenewtechnologybasedonthese

highyieldingvarietiesaslongasitwassupportedbysubsidiesandbrought

themeconomicprofitabilityasweｌＬＴｈｅｆａｒｍｅｒｓｉｎＪａｖａｄｉｄｎ，thesitateto

adoptthemaftertheyreceivedinfOrmationaboutthisnewtechnologyand

understoodthattheirecononncprofitabilitywaslarge,despitebeingentlenched

invillagecustoms、Individualfarmerscouldactrationallyaslongasitdidnot

conflictwiththecustomsEconomicdevelopmentinIndonesiaavoidedfalling

intothe‘Ricardiantrap，asthegovernmentledagriculturaldevelopment
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succeeded

ThefarmvillagesocietiesintheChaoPhrayaDeltainThaila､｡,are

completelydiffbrcnttothosefOundinJava,whicharetypical`outward-looking

andopenvillagesocieties，、TheChaoPhrayaDelta,whichisanimportantarea

ofThaila､｡,hadbeenthelastlargestaleaofunusedlandinhumａｎhistory,ｂｕｔ

sincethemid-nineteenthcenmlyithasbeenrapidlydevelopedassuitableland

fbrexportriceproduction,andafrontierstyleoflifeinwhichpeopleactfieely

hasbeenestablished

Afixeddifferenceinincomeduetorelativefarmingscaleshardlyexisted

becausebasicallytherewasplentyofunusedlandavailable・Itcanbesaidthat

thefarmvillagesocietywmchwasclcatedonthedeltawasanoutward-looking

andopenvillagesociety,withnodistinctionbetweeninsidersandoutsiders，

fbnnedbymemhantwhohadstlongconnectionswithworldmarkcts、Economic

developmentinChaoPhrayaDeltawasatypicalexampleｏｆａ`ventfOrsurplus，

type・

RecentannualagriculturaldevelopmentsinChaoPhrayaDeltaarebased

onagriculturaldiversificationsuchasproductionofcommercialcropsrather

thanrice,ledbycity-basedmerchants,justthesameastheperiodfromthemid-

nineteenthcentury・Prawnfarmingisatypicalexample、Ithasbeendeveloped

usmgthewaterandcanalsoriginallyprepa1℃dfOrricecultivation,intheLangsit

area,whichsincethendnineteenthcenturyhadbeenthecentralareafOrrice

growinginthedeltaApoultryindustryhasalsobeendevelopedthrough

contractswiththecitymerchantsofChachengsaoandCholBuri,whichare

bothlocatedontheeasternsideofthedeltaTheseweretypicalexamplesof

contractagriculture，

Suchagriculturaldevelopmentineachareaofthedeltahasbeenbrought

aboutthroughcontactbetweenthericegrowingfarmersandmerchantswho

coUetedthechangingdomesticandintemationalinfbnnations・Thesememhant

ledagriculturaldevelopmentswerealsoinresponsetothevaryingfOod

consumptionwithinThailand,andavoidedthe`Ricardiantrap，inthewider

sense，Alsoitmustbenotedthattheeconomicpowerofthedeltafarmershas
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beensigmficantlyincreasedthIoughthisdiversification,andthefarmingvillages

inThailandhavecontinuedtosupplyalargeandexpandingdomesticmarket

fbrimportsubstitutingindustry，Farmerspurchasemotor-bikes,televisions

andrefrigerators,whichareconsideredthethreeluxurｙｉtemswithinfarm

villages,andplentyofzincsheetingfbrroofingthefarmhouses,polypropylene

bagsfOrriceandfertilizersandchemicalcondiments、Asaninc１℃aseindomestic

consumptionwasnecessaryfOrindustrialization,fOnnerswerealsoimportant

consumersfOrthisincreasingprivateconsumptioninThailandAgricultural

developmenthasanimportantroleasasupplierinanexpandingmarketfOr

domesticmanufacmringindustrybyincreasingthefanners，incomeaswellas

ensuringthefOodsupply,whichisemphasizedbytheargumentｋｎｏｗｎａｓｔｈｅ

`Ricardiantrap,inthedevelopmentofthenationaleconomyasawholeItis

necessarytoemphasizethatagriculmralgrowthmadeagreatcontributionto

domesticeconomicdevelopmentthroughtheseprocessesinThailand．

3）ReactionsofeachCountrytotheLiberalizationofTradeinAgricultural

Products・

Ｎｏｗ,ASEANcountnesarebeingplcssedtotackletradeliberalizationof

agriculturalproductsthroughjoiningtheWTQthefbnnationofASEANfree

tradeagreementandtradeliberalizationbyAPEC・Thus,eachcountry，sway

ofdealingwiththiswillbesummarized・

Therearenodifficultpoliticalproblemsthataccompanyagricultulaltrade

liberalizationinThailand,whichisthemainagriculturalexporteLHowever，

thegovernmentadoptedapolicywhichspentfUndsonsubsidiesfOrprice

stabilizationoftwelveagriculturalproductsthroughtheFarmer，sSupport

Committee,asmaintainingfarmersincomeisasignificantproblem、Atthe

sametime,theMinistryofAgriculmreisgoingtospend659billionbahtsby

2010toinstituteaplantoreorganizetheagriculturalproductionsystembased

onthecabinetdecisionof28thDecember,1993.Thisistostrengthenagricultural

productivityinThailand,bychangingfromcropswhicharelessprofitablein

themarketplace,ｓｕｃｈａｓｒｉｃｅ,cassava,coffeeandpepper,tothosewhichare
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moreprofitable

lnIndonesia,theydecidedtolayemphasisonthestabilizationofthe

domesticmarketaswellastheprivatizationofBULＯＧ,inpreparationfOrand

tocorrespondwiththetarifficationofrice・Theyalsoconsiderapolicyto

correspondtoAFTAbymakingadecisiontodecreasethedutiesonsoyabeans

andcornwhichwereimportantitemsfOragriculmraldiversification・However，

Indonesiainsistedthatimportantagriculturalproductssuchasriceshouldbe

treatedasexceptionalitemswithinthetradeliberalizationattheIccentlyheld

conferenceonAFTA(Decemberl995),andotherASEANcountriesseemedto

wonderwhetherlndonesiawasreallywillingtotackleagliculturalliberalization、

Thelealenosignificantproblemsregardingagriculmraltradeliberalization

inMalaysia,whofieelyimportgrainproducts・Theycontinueimprovingtheir

riceproductioncompetitivenessbyfbllowingthebasicnationalagricultural

policy,asdecidedinthemid-eighties、

InthePhilippines，atenyearpostponementmeasurewasapproved

regardingthetarifficationofriceasitwasadevelopingcountry・Also,thereis

noneedtoreducethecurlcntexpenditu1℃tomaintainthemarketpriceofrice

andcornasitdoesnotexceedlO兜(5％andl96respectivelyofthcproduction

value)．Theyremovedtherestrictionsonthevolumeofcomimported,and

protecteditwithhighercustom,sduties・Also,theydecidedtoabolishother

importvolumerestrictionsoncoffee,onions,garlic,potatoes,cabbagesand

meatproducts．
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2．SouthＡｓｉａ

l）ContinuousFoodProblems

ThenumberofpeoplelivinginpovertyinSouthAsiais520million,the

majorityofwhomareinIndia,whilethosesufferingfrommalnutritionis270

million,comprising47％ａｎｄ３４％respectivelyofeachcategoryoftheglobal

population,ａｎｄ５１％and2496ofthetotalpopulationinSouthAsia(')．The

onlywaytoresolvethisproblemofhungeristopromoteagriculturalandrural

developmentwithintheaffectedareasratherthanredistributionoffbod,because

basicallyhungeriscausedbyinsufficientpumhasingpower,especiallyinSouth

Asiawhelemostofthepopulationdi正ctlyorindilCctlymaketheirlivingthmugh

agriculture、

TheshareofagricultureinSouthAsianeconomyisstillhigh(Table２)．

AlthoughtheGDPsharehasbeenfallingrapidlytobelow3096recently,７０～

g096ofthepopulationarestilllivinginrurala1℃as,ａｎｄａｌｓｏ５０～６０９６ofthe

laborfOmeisemployedinagriculture・

Agriculturecan,tbetheengineofecononcdevelopmentinSouthAsia

becauseithasscarcelandresoumesHowever,agriculturalgrowthisoneof

theimportantbasicconditionsofeconomicdevelopment,anddevelopment

strategiesthathaveignoredagriculturehaveallfailed,whichcanbeseen

throughoutthehistorywithoutrecallingthefailureoftheheavychemical

industrializationinlndiainthemid-sixties・Indiahasshiftedtoeconomic

liberalizationsincel991andithasbeensupportedbytheconsumptionboom

ofthe‘newmiddleclass,ｕｐｔｏｎｏｗ,butitscontinuedsuccesswilllargely

dependontheagriculturalperformance・TheChineseexperiencemaybean

importantlessonfOrSouthAsiaaswell,ａsitachievedrapidindustrialization

basedonruralentelprises,onthebasisofthefactthattheagrananlcfOnnsin

thelateseventiesraisedagriculturalproductivityandbroughtaboutanequitable

andsignificantincreaseinruralincome・

Underthedisadvantagesofincreasingpopulationpressureａｎｄ
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environmentaldegradation,agricultureinSouthAsiahastheimportantand

difficulttaskofcreatingthepre-conditionsfbroveralleconomicdevelopment・

IthastoincreasefOodproductionandlCducepovertyandmalnutritio､．

2）AgriculmralGrowth

FoodsituationｓｉｎＳｏｕｔｈＡｓｉａｈａｓｓｈｏｗｎｓｏｍｅｉｍｐｒｏｖementsafterthe

mid-seventies,incontrasttothestagnationinsub-SaharanAfrica(Chartｌ)．

Ｔｈｅ`greenlcvoluUon，whichusedtoapplyonlytowheat,startedtoeffectrice

asshowninTable3・Thebenefitsofthetechnologicalinnovationwerefeltin

thosemostpovertystrickenareaswiththedensestpopulationsineastemlndia

andBangladesh

lrrigationisfamousfOrtheleadinginputfOr`greenrevolution，，andin

SouthAsiaitisimpossibletotalkaboutilTigationwithout`privatembewells,、

InPunjab,anadvancedagriculturalarea,privatetubewellswereusedto

supplementwateringovernmentcanalSystems・Theyalsomadeagreat

comributiontowardspopularizingthe`91℃enlCvolution，technologyinricesector

ineastemlndia・SouthAsianecologicalconditionsrequiredalargescalecanal

irrigationnetworkscomparedwithEastAsia,whichresultedinintolerable

inefficiencyandcorruption(2)．Privatetubewellssupportedtheirdefective

system,ａｎｄｗｅ泥especiallyindispensablefbrgrowingricewhichrequiresmuch

water、

Privatetubewellshadmainlybeeninstalledbyrichfarmers．Ａ`water

market,wheregroundwaterwassoldtopoorfarmersnearbyhadbeendeveloped

inareaswithsmallandfragmentedfieldssuchasexistsineasternIndiaand

BangladeshThe`watermarket，enabledpoorfarmerswhocouldn，tinvestin

mbewellstoadoptnewricetechnology・

Howeverthereweresomeproblems・Accordingtomyresearchin

Bangladesh,thewaterchargeisabout33～４０％ofthegrossrevenueofcrop

production，ａｎｄｔｈｅｉｎｔｅｍａｌｒａｔｅｏｆｒｅｔｕｍｆＯｒｉｎｖestmentintubewellsis

approximately7096annually(3)．Itcan，tbesaid`exorbitantprofit，becauseitis

morcorlessthesamelevelasthatoftheotherinvestmentopportuniticsinthe
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Village,ｂｕｔｎｅｉｔｈｅｒｃａｎｉｔｂｅｄｅｎｉｅｄｔｈａｔａｎｕnfavorableeffectonincome
distributionbetweentubewellownersandnon-ownerswascreated・Another

problemofprivatetubewellsisthedetrimentaleffectontheenvironment，

becauseunplannedpumpingupofgroundwaterhasbeenencouragedThus，

thelevelofgroundwatertableisfallingyearbyyear,withseriouseffects,such

asincreasedcostsfOrraisingwater,ａｎｄwellsfOrdrinkingwaterdryingup，

beingseeninsomealCas

Themostseriouscriticismrelatingtothe`greenrevolution,isthatithas

notbeenappliedtotherainfedareaswhelcwatercontrolisdifficulLSeventy

pelcentoflandmIndiahasnoirrigation,andintheseareasinfrastructule,such

asroads,markets,electricitysupply,banksandschools,whichstronglypromote

thediffUsionofthe`greenlcvolution，,havebecnunderdeveloped(4)．However，

astrongopinionagainstthesecriticismswasrccentlypresentedThisopinion

isthatthepriorityofinvestmentinresearchanddevelopmentshouldnotbe

shiftedtounfavorableareas(coarsegrains,rootandtubercropsetc.)because

the1℃gionaldisparityisactuallyminimizedbytheadjustmentoflabormarkets

andtheproductionadjustmentsuitabletoeachrcgion(5)．However,Iwould

liketopresenttwopointsfOrfUrtherconsideraUonFirstly,adjustmentoflabor

malketsishardbecauseinmanycasesitisdifficultfbrpeopletobetransfencd

Secondly,themechanismsisnotclearenough,inwhicheconomicactivity

(production/Processingofnon-ricecropsorruralindustry)emergestos叩port

theregionwhichhasbeenbypasｓｅｄｂｙｔｈｅ‘green唾volution,、Thesecond

pointmeanstheconnictoftwohypotheses・Oneisthatthe`greenIevolution,，

throughitsfbrward/backwardlinkagesandfinaldemandeffects,createnon-

agriculturalworkingopportunitieswithinthearea、Ｔｈｅｏｔｈｅｒｉｓｔｈａｔｔｈｅ

`sUbsistenceplcssure,ofthelaborsupplysideisimportantfbrthecreationof

thcnon-agriculturalworkingopportunitiesinthearea(6)．

Finally,Iwouldliketomentionabouttherelationshipbetweentheland

tenulcsystemandagriculturalploductivity・Whelclarge-scalefarmsand/Ortenants

existwidelyduetounequaldistributionoflandownership,theissueiswhether

suchlandtenuI巳systemcouldbeafactorindepressmgtheagriculturalproductivity
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ornot・ThelandleasemarketinSouthAsiaworksquitediffermtwiththatin

EastAsiaInSouthAsiaitisweakinredistributinglandfrominefficientto

efficientopemtionalfarmsizes,thusinefficiemlarge-scalefarmsand/ortenancy

farmsstillwidelyexist(Table４.)(7).The妃isalsoaevidenceinWestBengal

thattenancyrefOnnsstimulatedtheproductionincentivesoftenants(8)．Itcould

besaidthatifthelandrefOrmsucceeds,ｉｔｗｉｌｌｈａｖｅｔｈｅｅｆｆｅｃｔｏｆｎｏｔｏｎｌｙ

ｉｍprovingincomedistributionbutalsoincreasingproductivitylnChinathe

dissolutionofthePeople，ｓＣｏｍｍｕｎｅ,whichledtothe1℃vivaloffamilyfarm，

stimulatedtheproductionincentivesofthefarmersThisisanotherevidence

whichshowshowimportantanincentivesystemisfOrfarmers・Itcannotbe

saidthatlandrefOrmisnotnecessaryinareaswhere‘feudalistic，large-scale

fannsand/ortenancyfarmsstillwidelyexist,suchasinBiharinlndiaorSind

i、Pakistan,etc．

3）PoliciestoReducePoverty

Sofartheimportanceofanagriculturaldevelopmentstrategywas

emphaSizedandnowwemustemphasizeanecessityfOrapolicywhichis

targetedonlandless,ｍａｋｉｎｇｕｐ４０～５０％ofruralhouseholdsinSouthAsia

(Table４.)．Thisisbecauseagriculmraldevelopmentgivesmoredirectbenefit

tolandownersthantolandlessworkers・Itrelatestothepolicyemphasizing

fbodentitlement,ａｓｄｅｆｉｎｅｄｂｙＡ.Ｋ・sen(9)、

RepresentativesofthesepoliciesarepublicfOoddistributionsystem,labor

intensivepublicworksprograｍｍｅ(wagesarepaidinwheatinToodfOr

Works，),fOoddistributionprograⅡⅡnefbrstudents(`FoodfOrEducation，)and

low-interestfinancefOrthepromoUonofselfemployment・IRDPinIndia,and

GrameenBankinBangladesharewell-knownfOrsuchmicro-cleditsystem

Theimpactsofthesec1℃ditschemesfbrthelandlesspoorarewelldocumented

Tabｌｅ５ｓｈｏｗｓａｎｅｘａｍｐｌｅｏｆｔｈｅｉｍｐａｃｔｓｏｆｌＲＤＰｂｙＳＡＭｍｅｔｈｏｄ,inwhich

diにctandindilcctincomegeneratingeffectcanbeevaluated('0)．ClearlyIRDP

hasabigimpactonlandlesslaborers・

ThroughmysurveyexperiencesofruralcreditmarketinBangladeshl
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fbundthatGrameenBankdoesn，talwayscleatetheselfemploymentopportunity

aspertheoriginalpolicypurpose,butalsofOundatthesametimethataccessto

low-interestcreditproducesbenefitinotherfOnns、Manypoorloaneesspend

thebonowedmoneyfiomGrameenBankonlandpawnｉｎｇａｎｄｂｅｃｏｍｅ`owner

fanners，、ThisisthestrategyfOrsecuringricefbrconsumptionfOrthem・In

thiscaseGrameenBankplaysaroletopromotelandrefOnns('1)．MHossain

clalifiedinhisresearchthattheincomeoftheloaneesincreasedonanaverage

30％afterthreetofOuryearsofjoiningGrameenBanku2〕・

Ifincomeofthelandlesspoorisincreasedbysomepolicymeasurcsas

notedabove,itcouldbeachancetobrcaktheviciouscircleofenvironmental

deteriorationandpopulationgrowthasP,Dasguptaclaimed('3).Typicalexample

isfUel・Peoplereliedonbio-massresoumesasfUelsinruralSouthAsia,but

theseresourcesa1℃。iminishingyearbyyearveryrapidly、TherefOIachildrcn

willbeexpectedtobeacheaplaborfOrcetocollectfUeLSecuringthefUel

supplycauseshigherfertilityandcausesapopulationincreaseandenvironmental

damageasaresult､Theycannotaffbrdtoeducatetheirchildreninthissituation

Dasguptaexpectstobl巳akthisviciouscirclewithsuchpolicymeasuresasthe

GrameenBank

4）Conclusions

Someimportantissueswhichcan，tbeeasilyunderstoodsimplybythe

calculationbetweentwovariables,namelyfOodandpopulation,havebeen

discussedinthispaper・Firstofall,theopinionofemphasizingredistribution

offbodshouldbedeniedTheproblemisdifficulttobesolvedwithoutan

increaseinfOodproductionintheveryareaswhichsufferfromhunger・We

emphasizetheimportancetopromoteagriculturalandruraldevelopmentinthe

regionwhichwasbypasseｄｂｙｔｈｅ`greenrevolution,,nottoleaveittochance

withassunungapredetenninedhannoniousadjustmentmecha､ism,inwhich

laborerscanmovetoadvancedvillages(ofcoursewecannotdenythatsuch

mechanismisactuallyworkingtosomeextent)．ThemosteffectivemeansfOr

thatpurposeisimprovinginfrastructuresuchasirrigation,roads,markets，
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electricity,banksandschools,inadditiontopromotingrcseaIchanddevelopment

fOrunfavorableregions(andcrops)．Secondly,iftheincreasedproductivity

throughthe`greenrevolution，causesaninequalityinincomedistribution,the

effectishalved,becausehungerisrootedininsufficientpurchasingpoweras

mentionedinthebeginningThus,inSouthAsiaitmaybeimportanttoestablish

asuitablesystemtodevelopandmanagctubewells(itisalsoimportantfrom

thepointofviewofsustainableuseofgroundwater）Inaddition,Iwouldlike

tobringyourattentiontothepointthatlandrefOnnisstillanimportantpolicy

issuetobeconsideredinsomealcasasthebasisfOrgrowthwithequity・Finally，

policiestargetedatruralpoorshouldcontinuetobeconside1℃。important,ａｓ

ｗｅｌｌａｓｔｈｅ‘greenrevolution,strategybecauseitenablestheside-effectof

populationcontrolbyraisingthefbodentitlementofthoseimpoverishedpeople，

andeasestheenvironmentaldeterioration

lnthispapertheagriculturalmarketingandpricingpolicies,issuesof

subsidiesfOragriculturalinputandagriculturaltaxationproblemshadtobeleft

outbecauseoftherestrictionofspace・Pleaserefbrtootherliteramre1℃garding

thesethingso4)．
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ChartlFoodsupplypercapita(caloriesperday)indevelopingcountries
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Table2MajorSocio･EconomiclndicatorsfmQSouthAsia

lndia Bangladesh Nepal Pakistan SriLanka

l79９１３．６ 117.9 209 126.3Population

（1994;10,000,s）

PopulationGrowthRate

（1990‐1994）

ＯＮＰｐｅｒＣａｐｉｔａ

（1994;ＵＳ$）

ＧＮＰＧｒｏｗｔｈＲａｔｅ

（1980-1992）

（1985-1994）

ODPShalccIassifiedby

Industry(1994）

Agriculturc

Industry

Service

AgriculturalSha１℃ofthe

Workfbrce(1990）

Rural

Populationratio(1994）

CalorieSupplyper

CapitaperDay(1992）

AveTageLifeSpan

afierbirth(1994）

RatioofAdult

Literacy(1995）

ＦｅｍａＩｅｏｎｌｙ

1.8 １．７ 2.5 2９ 1.3

320 220 200 430 640

3.1

2.9

1.8

2.0
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2.3
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1.3

2.6

2.9

犯
泌
但
酔

０
８
２
５

３
１
５
６

４
１
５
４

４
２
３
９

５
５
０
２

２
２
５
５

４
５
１
８

２
２
５
４

7３ 8２ 8７ 6６ 7８

2,395 2,019 1,957 2,31612,275

6２ 6０5７ 5４ 7２

5２ 3８ 2７ 3８ 9０

3８ 2６ 2４ 8７

Somce：WorldDevelopmentReportl996,‐WorIdBank，

HumanDeveIopmentReportl996,-ＵＮＤＰ
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Table3AgriculturalPerfDrmanceinSouthAsianCountries

Banladesh NepaI Pakistanlndia SriLanka

６２106 8７ 100 9７SelfLsufficiencyRatio

inGrain（1988-90）

AgriculturalgrowthRate

（1981-92）

GrainProductionShare

（1990）

Wheat

Rice

Corn

MiIlet

Sorghum

ProductionGrowthRate

Grain(1970-80）

（1980-90）

Ｗheat(1970-80）

（1980-90）

Rice(1970-80）

（1980-90）

corn(1970-80）

（1980-90）

Millet(1970-80）

（1980-90）

Sorghum(1970-80）

（1980-90）

3０ 2.3 4.2 4.4 1.8
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16.6
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５．３
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Soul℃ｅ：Calculatedbytheauthoronthebasisoftheattachedstatisticaltablesof`World
Agriculturein2010,;ＦＡＯ．
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Table4AgrarianStructureinSouthAsianCountries

lndian

SoulhIndlEasmndia NDnhIndIa WestlndiZl

1,382 1,363Totalnumbcrofhouseholdsin

mraIareas（l0bOOO､）

Famlhouseholds（10,000,）

Non-fam1houscholds（10,000,

Ratiooftheabove(916）

2,029 1,275765ｂ

５９４

４４

2,115 1,9661,005

３７７

(56）(4ＤＣ (27） (34）2７

1.18 1４１ 3.143.78 LogAverageareaoperatedby
farmhouseholds(ha）

ShaIcoffarmhousehOlds（9Ib

SmaU-scalefarmers

（～Zha）

Medium-scalefarmers

Q-lOha）

Large-scalefaIme応
（ｌＯｈａ～）

SharCoffarmhouseholds（％

Ownerfarmers

Owne限cum-(cnanMtMTn6rs

Tmantfanners

0.83

8６ 8４ 8０8７ 5４4７

1５ 1８ ４１1２ 4６

0 １ ５0 ７

6３

３６

１

6９

１２

１９

洞
－
氾
１
４

1０．６TenantFalTnlandRatio(船） 1８．５ 26.5

Notes：ａ・Eastlndia：Assam,Bihar,Orissa,EastBengalandtheeasternhillstates・

NorthIndia：Haryana,HimachalPradeshJammu＆Kashmir,Punjab,Uttar
Pradesh,etc、

Southlndia:AndhraPradeshKamataka,Kerala,TamilNadu,etc・

Westlndia：GUjarat,MadhyaPradeshMaharashtra,Rajasthan,etc．

blncludingfannerswhoconcentrateonlivestOck
c、T11emtioofagriculturallaborerswithintheagriculturalにlatedworkergpopulation．

Soume:Bangladesh：
Pakistan：

India：

Agricultumlcensusl983-84・

Agriculturalcensusl990、

Agriculturalcensusl985-86,butagriculturallaborerspopulation
ratioistakenhomthcPopulationcensusl99LThestructuralratio
offarmersandtenantfarmersclassifiedbyfarmertypearetakcn

fromtheNationalSampleSurvey(round26)andtheyarenumenc
valuesfbrtheperiodl970/71.
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Table5ComparisonOfDifferentDevelopmentPoliciesGiven
ExpenditureOfRs22０，０００

lncreasein Increaseinlncomes(inRupecs）

派薊而iiWWiTXfiii三
Scheme Vaccage

Production

Landless

Laborers

Ｓｍａｌｌ

Ｆａｒｍｅｒｓ

Medium

Farmers

Boriya：

Industrialdecentralization

lrrigation

lRDP：Buffalo

303,974

11Ｌ772

242,831

578,090

68,508

3,788

６３，１８１

２５１，１７７

122,936

3,378

１６，１５５

30,725

80,456

14,266

13,200

29,405

100,144

28,062

２１，３１５

２８，８４１lＲＤＰ：SeIlLemployment

Aurepalle：

Irriga[ｉｏｎ

ｌＲＤＰ：BufYalo

25,645

98,630

238,744

259,588

294,838

570,358

52,402

39,342

62,890

29,297

18,485

32,942

41,426

14,736

34,071ＩＲＤＰ：SelfLemployment

Sou1℃ｅ：Parikh,Ａ・ａｎｄＥＴｈｏ｢becke,“ImpactofRuTallndustrializationｏｎＶｉｌＩａｇｅＬｉｆｅａｎｄ

Economy：ＡＳＯcialAccounlingMatrixApproach，，，

…g且145,1996

EconomicDeveloDmentand

－１０３－





ChapterFive

AppraisalandFutureoftheGreenRevolution

SaburoYamada

ProfessorofCollegeofBioresourceSciences,NihonUniversity





Introduction

Theworldpopulationhasincreasedatahigherratethanwasever

experiencedbefbrethewar,andfOoddemandhasincreasedrapidlyasaresult

ofapopulationexplosioninthedevelopingcountriesafterthesecondworld

war、However,althoughtheworldfOodsupplyhashadseveralcrisisperiods，

upuntｉｌｎｏｗｔｈｅｅｘｐａｎｓｉｏｎｏｆｓｕｐｐｌｙｈａｓｂｅensufficienttocopewiththe

increaseddemandwithoutpermanentworldwideshortages.(')TheGreen

Revolutionhasmadeasignificantcontributiontowardsavoidingaglobalscale

MalthusiancrisiswhichmayhaveoccurredifthefOodsupplyhadnotbeen

expanded

Aｓｉｓｃｏｍｍｏｎｌｙｋｎｏｗｎ,theGreenRevolutionistherealizationofa

worldwideincreaseingrainproductionbypopularizingnewbreedsofhigh

yieldingvarietieswhichhavebeendevelopedbythelntemationalRiceResearch

Instimte(ⅡRRI)inLosBanos,Philippines,aninternationalagriculmralresearch

instituteoriginallyestablishedbytheRockefellerandFordFoundationsinthe

l960,s,andpopularizationofnewbreedsofcomandwheatdevelopedbythe

[CurrentlntemationalMaizeandWheatImprovementCentre](ＣＩＭＭＹＴ）

whichtheRockefellerFoundationshasbeenpromotingsincethel940,ｓiｎ

Mexico、Thisdevelopmentof`HighYieldingVarieties,isdefinedasatypical

exampleofintemationalagriculturaltechnologicaltransferfromdeveloped

countries,suchasAmericaandJapantodevelopingcountries、

Inthischapter,whichonlycoversriceasithasspecialsignificancein

Asia,theGreenRevolutionwillfirstbeconsideredfromatechnicalangle,then

economicallyandsocially,andfinallywewilltlytoappraiseitsfUtu1℃prospects．

１．TechnicalAppraisaloftheGreenRevolution

TechnicalrefbnnationisthecolcoftheG1℃enRevolutionandhasinvolved
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thedevelopmentofnewvarietiestoreplacetheexistingtraditionalones,which

uptonowhavebeenwidelycultivatedinAsiaInitially,thesenewvarieties

wereknownasHighYieldingVarieties，(ＨＹＶｓ)duetotheirsignificantly

highergrainharvestcompaledtothetraditionalvarieties，Thenastheyevolved，

theywerenamedthemodemvarieties(ＭＶＳ)asnotonlydidtheyhaveahigh

yield,butalsoimprovedtasteandgreaterresistancetodiseaseandinsects、

Variousfactorsincludinggoodirrigationconditionsandincreased

fertilizationarenecessarytorcalizetheGreenRevolution,butitwouldnot

existatallwithoutthedevelopmentofthesemodemvarieties・so,1℃confinnation

ofthenatureofthesemodernvarieties,wmchdeservetobecaUedrevolutiona【y，

maybeneeded・Firstofall,thechangesinthemodernvarietieswiUbeclarified

aftersummarizingthegeneralcharacteroftheordinaryvarieties．

LTheCharacteroftheTraditionalVarieties(2)

Thetraditionalvarietiesofricewhichwelcpreviouslywide-spreadover

Asiainthetropicallegionswemetall,butdidn,tgrowverywellandtheirleaves

wereoftenyellowduetomalnourishmentastherewasinsufficientnutritiｏｎ

(especiallynitroge､)inthesoiLTheyieldwasquitelowperhectale,compaM

totheaverageinthetemperatezoneof56tons(ofhulls)inJapan,andevenin

lndonesia,thecountrywiththehighestyield,theaveragewasonlyL8tons，

andtherewe妃somecountrieswhoseyieldwaslessthanonetononaveragein

thel96０，s・However，threetonswerethemaximuminAsia,althoughthe

yieldsinthetestaleaintheagriculturaltestfieldswashigher・

Theunderstandinginthosedayswasthatthesameyieldasthetemperate

zonecouldn,tbeexpectedbecauseofhightemperaturesinthetropicalzone，

soilproductivitywaslowasthesoilhadsuffelcdstrongweathering,anddisease

andinsectsthriveintheseweatherconditions．Ｉtwasthoughtthatlndica

Varietiescouldnotimprovetheyieldevenwithincreaseduseoffertilizersas

it,sabilitytoassimilatenitrogenwasconsideIedweak,anditappaIentlycouldn，t

produceprotei、throughassimilationofnitrogenrichfertilizerwelLTousean

analogy,thetraditionalvarietiesinthetropicalzoneswerelikericethathas
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poordigestion,soifitisoverfedwithfertilizer,itwouldsufferfromdiarrhea・

However,afteranalyzingthephotosynthesisofriceusinganinfra-red

gasanalysismachinewhichhadbeendevelopedatthetimebymainlyJapanese

biologistsinlRRLitwaslaterclarifiedthattheyieldwaspoorbecausetherice

leavesbecametoobig,asitsnutrientintakeabilitywasactuallyratherbetter

thanpreviouslythought,andtheplantsfelldownmakingitdifficulttobear

fruit・

Anotherimportantfeatureofthetraditionalvarietiesinthetropicsis

althoughplantingtakesplaceinthedlyseasonfiomJanuarytoFebruary,flowers

don，tbloomtillSeptembe〃October,ｂｙwhichtimethedaylightisshorter,as

itssensitivitytolightisvelyacutelftheleisenoughwater,ncecanbeproduced

inthedryseasonandamuchhigheryieldcanbeexpectedasthesolarenergyis

morepowerfUlthanduringtherainyseason,butbecauseittakessolongto

grow,eventuaUyithasbeenproducedintherainyseasonwhichhassufficient

water・

Also,fOrthetraditionalvarietiesproducedintherainyseason,itusedto

takel60-180daysbefOreharvestingSofOrthosereasons,the正wasusually

onlyonccropofthetraditionalvarietiesperyear．

2．CharacteroftheModemVarietiesanditsDevelopment(3)

AsaresultofresearchbyIRRLitwasestablishedthatsolarenergycan

bebetterharnessedbychangingtheshapeofthericelnotherwords,iftherice

fOnnisimprovedsothatthehead(ear)isshorterandthicker,andtheleafstands

moreuprighttoreceivethesunshine，andbydevelopingashapewhich

strengthensanoffShoot,thenifitisfedmorefertilizer,theyieldofricewillbe

increasedbygatheringthesun，sraysmoreeffectively・

Also,ifriceisplantedinthedlyseason,highyieldcanbeexpectcdasthe

solarenergyissufficient,butilrigaUonfacilitiesaleneededtoenableproduction

inthedryseasonasmuchwaterisneededfOrrice、Also,ifitisverylight

sensitive,asaretheordinalyvarieties,theflowerdoesn，tbloomuntilSeptembe〃

Octoberwhenthedaylightbecomesshorter,ｓｏｉｆｔｈｅｇｒｏｗｉｎｇｐｅｒｉｏｄｃａｎｂｅ
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shortenedtolOOdaysbyproducingvarietieswhoselightsensitivityisreduced，

harvestingispossiblewithinthedryseasonanditwillbepossibletohavetwo

orthreeharvestsayearinthesamepaddyfield・

AsaresultoflcsearchbylRRIintothedevelopmentofnewvarietiesto

matchthesetargetspecifications,itwasfOundthatDee-Geowoo-Gen,whichis

adwarfvarietyfromTaiwan,wasthemostpromisingstartingmaterialasitis

responsivetofertilizers，andthisledtothesuccessfuldevelopmentofa

revolutionarynewvarietycalledIR8bycross-blCedingitwiththePetavariety

fromIndonesiainl966、

ＩＲ８ｉｓａｎｌｎｄｉｃａｒｉｃｅｗｈｉｃｈｗａｓｏｎｌｙ６0％oftheheightoftheordmary

varietieseamingthemthenamesemi-dwarf,andmanymoregrainswere

producedwithoutitfallingdownwhenitwaswellfertilized,asthestalkwas

thickandmuchsunlightcouldbehamessedastheleavesstooduprighLIR8

wasareallyrevolutionaryvarietywhichgaveahighyieldofeighttonsper

hectareundertherightconditions,byreducmgthenegativecharacteristicsof

thetraditionalvarieties・

Thecultivatedarearapidlyexpandedfrom2millionshectaresintherice

growingseasonofl967/8,to4millioninl968/69,ａfterthedistributionofthe

IR8seedstofarmers,andthelewasanincreaseinriceproductionalsQ

However,althoughlR8hadtheabovequalities,itsrcsistancetodisease

wasweak,andvmsdiseaseswhichwelcnotcommonbefbresuddenlyinclmsed，

anddamagebyhannfUlinsectssuchastheleafhopperandflyalsoincreased・

Also,itdidn，ttasteasgoodasthetraditionalvarieties、

ThelRRItriedtomodifydevelopmentofthenewvarietiesbyusinglow

inputtechnologyinsteadofhighinputtechnologytorectifythosefailingsin

IR8,andlR5inl96aandIR20inl969,weredevelopedtobemolcresistantto

diseaseandinsects,andtobetallerthan凪8．However,insectsquicklyadapted

tothechallenge,andthedamagecausedtoIR20becameglcater,ｓｏｉｎｌ９７３，

IR26wasrecommendedasthestrongestvarietyagainsttheleafhopper,Ｈｙ，

grassmoth,andvirusandwhitedrydisease・

Additionally,significantdamagewasdonebyapreviouslyunknowntype
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ofbrownleafhopperinIndonesiain１９７６．Ｈｏｗｅｖｅｒｉｎｌ９７６，thenewly

announcedlR36whichwasblmfromthirteencombinationsof`parentplants,

wasselected,asthiswasresistanttomanydiseasesanditwasplantedinmore

thanlOmillionhectaresmsoutheastAsiain1982,whichrepresentedl3％of

thetotalcultivatedarea・

Asee-sawbattlehasevolvedwherebyifanewtypeofriceisdeveloped

andpopularized,thediseaseandinsectsracetoadaptthemselvestoitwithina

shorttiｍｅ,anddamageitagainasabove・TherefOre,althoughitiscalledthe

Gree、Revolution,revolutionwasnotaone-timeevent,butalongtermbattle

againstthediseaseandinsectswhichdevelopedmoreresistanceandcontinued

toattackthenewvarletles．．．（４）

TheilnportantissueforthisdevelopmentprocesswhentheGreen

RevolutionbecamepopularinallAsiancountrieswastodevelopandpopularize

modernvarietiessuitedtothedifferentenvironmentswitmneachcountry,which

madeupfOrtheweaknessesofthelRvarietiesbyhavingaddedresistanceto

diseaseandinsectsandthepにferredtasteoftheconsumers,whichtheordina【y

varietieshad,throughcross-breedingresearchwiththelocalordinaryvarieties

ineachcountriesagriculturaltestsites・ThelocalizationoftheSelRvarieties

hasbeenacceptedbymanyfarmersasinc1℃asingtheresistancetoblighVharmfUl

insects，improvingthetaste，preventingthesalespricefallingaswellas

stabilizingyieldsofthenewvarieties、

Althoughintheintroduction,theGにenRevolutionwasdefinedasatypical

internationalagriculturaltechnologicaltransfer,itisnotonlythetransferof

technologytothedevelopingcountriesfromthedevelopedcountries,butalso

thereisanessentialsenseindevelopingnewvarietieswhichalesuitablefbr

eachlocalenvironmentintherelevantdevelopingcountriesbyusingmodern

technologicalknowIedgederivedfromthedevelopedcountries．

3．SummaryofTechnologicalCharacteristicsoftheGreenRevolution

ThetechnologicalcharacteristicsoftheGreenRevolutionbasedonthe

development/popularizationofthemodemvarietiesasabove,willbeconcluded
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afterthe1℃seaIchresultsofricecropfarmersineightcountriesa１℃summarized

bylRRLclassifiedbytraditionalandimprovedvarieties,irrigatedandrain-fed

fields,andrainyanddlyseasonsfOrcountrieswhichsupplieddata,asshownin

Tablel.(5)

(1)ThlCefactorsofimprovedvarieties,inc1℃asedfertilizationandirrigation：

TechnologicalessentialoftheGreenRevolutionisBiological-Chemical

Technology(BCTechnology),anditiscertainthatifthethICebasicfactors

whichyieldthebestvolumeperhectareareaccomplished,suchashigh

yieldingimprovedvarietiesasthebio-technologyelement,Chemical

fertilizerwhichresultsfromthechemicalindustrydevelopments,and

irrigationfacilitiesareinplaｃｅｔｏｒａisetheeffectivenessofbothBC

technologies,itwillbecomecomplete．

(2)Increasedfertilizationandincreasedyieldofimprovedvarieties：High

yieldsinthePhilippinesresultfromanaverageofmorethanl50kilograms

offertilizerperhectare,butattheotherendofthespectrum,Cambodiaiｓ

ｍuchlowerat40kilosperhectareusingthesameimprovedvarietiesand

irrigationconditions．

(3)Lowfertilizationandlowyieldsofthetraditionalvarieties：Theaverage

amountoffertilizerusedisquitelowfOrthetraditionalvarieties,andthe

yieldfromrainfedfieldsisalsolowfOrallcountries．

(4)Priceratiobetweenfertilizersandrice,andinvestinginfertilizers：Ifthe

pnceratioismorethan20096glcater,theinvestmentinfertilizersislow(in

Philippines,Thailand,Nepaletc.）

(5)Effectofirrigationonimprovedvarieties:TheyieldfromirTigatedfieldsis

clearlyhigherthatrainfedfields(inPhilippines,Indonesiaetc.)．

(6)Effectofirrigationontraditionalvarieties：Ｔｈｅdifferenceoftheyieldis

notclear(Cambodia)．

(7)Highyieldfromimprovedvarieties/Irrigatedfieldsinthedryseason：The

yieldishighifthereissufficientwatersupplyandsunshineasthevolume

oftheimprovedvarietiesfromtheirrigatedfieldsinthedryseasonishigh

comparedtotherainyseason(PhilippinesandBangladeshl
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(8)Laborintensity,areascalcandyield:InChina,thescaleissmall,anditis

laborintensiveandtheaverageyieldperhectareishigherthanother

countries,whereastheoppositeistrueinThailand,whichhaslargescale

cultivation,thework-fOIceissmallandtheyieldislowperhectare．

(9)Year-roundproductionoftheimprovedvarietiesinirrigatedfieIds:Nonnally

twoharvestsperyear,butinIndonesiatheyachieveanaverageoftwoand

ahalfharvestsperyearlncomparison,thetraditionalvarietiesareonly

onceayear・TherefOre,theyieldperharvestislarger,andalsothetotal

yieldperyearfortheimprovedvarietiesintheirrigatedfieldsis

correspondinglyhigher．

(10)Machmeuseandyear-roundproduction：AsmentionedbefOre,the

substanceoftheGreenRevolutionisbasedonBCtechnology,andthe

pelcentageoftractoruseishighasmachineusemakesyearroundproductioｎ

ｅａｓ１ｅｒ．

4．IncreasedProductionResultsfiomtheGreenRevolution

Riceproductionthroughouttheworldhasrapidlyexpandedinthelast

thirtyyears,centeredontheAsianregion,asaresultoftheGreenRevolution

developmentwhichisaccompaniedbytheaboveincreaseinyieldeffect.（Table

2J

Thetotalriceproductionvolumeintheworldhasdoubledwithinthelast

thirtyyearsfrom250milliontonsintheearly1960,s,to530milliontonsinthe

l990,s,mainlyduetothedoublingofAsianriceproductionwhichrepresents

morethan909lboftheworld，stotalproductionvolume・Duringthatperiod,the

cultivatedareathroughouttheworldhasbeenexpandedbyabout１５％,butthe

mainreasonfOrthedoublingofriceproductionistheincreaseinyieldsof

about8096perhectare、Inotherwords,itcanbesaidthatriceproductioninthe

worldhasdoubledthroughthehighyieldsofthemodernvarieties・

ThesehighyieldsaretheresultofdevelopmentsintheBCtechnologyof

theGreenRevolution・AMalthusiancrisishasnotoccurredduetothe

developmentofagriculturaltechnologywhichheignored・Bycontrast，
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Boserup，sassertionisthateconomicdevelopmentbyraisingagricultural

productivitythroughagliculturaladvancementfOllowsthehistoricaltrcndfrom

theoriginalslash-and-burncultivationtothecyclicalcultivation,thentothe

intensivecultivationundertheincreasedpopulationpressure,andthistheory

maybeapprovedaspertinentinpreferencetoMalthus．

2．EconomicandSocialAppraisaloftheGreenRevolution

LMacroContributionoftheGreenRevolution

Asseenabove,thetechnicalresultthroughouttheworldoftheGreen

Revolutionwasincreasedyieldsofrice,whichraisedtheraUoofselfsupplied

fOodinpopulouscountriesmAsia,includingIndiaandlndonesiawhichhad

reliedheavilyonimportedfOo｡,andmadeagreatcontributiontoimproving

thebalancebetweenthefbodsupplyanddemandworld-wide,notjustinthose

countries,andalsoplayedanimportantroleinsolvingtheglobalfbodproblem・

ItisworthnotingtherapidecononncgrowthmAsiancountriesrecently，

buttheexistenceofthisagriculmraldevelopmemandincreasedfOodyieldshould

notbeignoredasafactor・AlthoughlowlaborcostisoneofconditionsfOr

stlengtheningmtemationalcompetitivenesswhenindustrializingthedeveloping

countries，thesignificantincreaseinfOodyieldresultmgfromtheGreen

Revolutionmadeacontributiontoindustrializationthroughcontrollingtherise

infbodprices,whichhasastrongeffectonwages・ItisremarkablethatJapan

andtheNIEsaleexpandingbusinessesinthedevelopingcountnesatpresent，

butthesignificanceofincreasedyicldsinfOodwhichhascontributedto

maintaininglowlaborcostislargeItisnoexaggerationtosaythattheGreen

Revolutionhasmadeapositivecontributiontothedynamicdevelopmentofthe

macroeconomyinAsiancountlies・Thisfactisclearifwecomparethesluggish

economiesofAfricancountrieswhichstillsufferfiomfOodshortagesandare

receivinggrantaidfOodeveryyear、

TheGreenRevolutioncontributedtothesupplyoflow-costfOod,the

－１]４－



expansionofthefertilizerindustry,actedasastimulustorelatedindustries

throughtheincreaseoffOoddistributionfOrcityresidentswhoarenetfOod

consumersorpeoplewhoareengagedwithnon-agriculturalworkinruralareas，

andmayalsohaveeasedsocialtensionsbygivingeasyaccesstofOodfOrthe

mostimpoverishedpeopleswhoworkintheurbaninfOrmalsectors，

Thus,itcanbeconsideredthattheGreenRevolutionhascontributed

positivelytotheworldfOodproblemandgeneraleconomyandsocietyofeach

country．

2．InnuenceoftheGreenRevolutionontheRuralSociety

However,appraisaloftheeffectsoftheGreenRevolutiononthesociety

inruralareas,especiallyregardingtheinfluenceontheincomestrucmreand

distribution,hasbeenmixed,withsomepositiveandsomenegativeassessments，

duetothedifferencesbetweenregionalruralconditionsandtheeconomicscale

offarming、

Thefirstcauseofthesedifferentappraisalsisthetechnicalcharacterof

theGreenRevolution・Inotherwords,thebasictechnicalpremisefOrthe

introductionoftheGreenRevolutiｏｎiswhetherornotithasanadequatewater

supply,ｏｒａｓａｂａｒｅｍｉｎｉｍｕｍ,thatitcanexpectacertainamountofrain-fallin

therainyseason・ThereisnowaytointroducetheGIeenRevolutioninthearid

1℃gionswithalmostnoram,orthesemi-aridlCgions・TherefOrc,itcanbesaid

thatthoseareasmayneverhavehadachancetobenefitfromｔｈｅGreen

Revolution,eventhoughtheyarewithinthesamecountryorwithinAsia・

Itissaidthateveninareaswhichhaveagoodwatersupply,backinthe

l960,swhentheGreenRevolutionjuststarted,fbreconomicreasonsandlack

oftechnicalknowledge,povertystrickensmall-scalefarmerscouldn，tgetany

fbrtilizersormodemseedvarietieseasilyOntheotherhand,largc-scalefarmers

withfinancialcloutandknow-howpositivelyacceptedtheG1℃enRevolution，

resultinginsomefarmerswithinthesamevillagebenefitingwhileothersdid

not,sosomeassertedthattheGreenRevolutioncausedsocialinequalityin

ruralaleasbyinclcasingthedifferenceineconomicstrengthsofsomefanners．
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haddition,therealCmorcthanafewwhoaleanxiousabouttheexpansion

ofthegapbetweenthelarge-scalewealthyfarmersandthepoorfarmersor

landlessworkersbecauseofthechangestothesocialcustomsinruralareas

broughtbytheintroductionofmodernvarieties,wheretheyhadpreviously

employedmanylandlessworkersatharvesttimefbrthetraditionalvarieties(7)，

andfOrinstance,ｂｙchangingtheharvestingtoolsfrom`aniani，tosicklesin

IndonesiaaftertheadventoftheGreenRevolution.(8)

Then,itusedtobesaidthatitwasdifficultfOrsmallscalefarmers,who

havelongbeengrowingthetraditionalvarietieswhichdidnotrequirefertilizers，

toadoptmodemagriculturalmethodswhichrequirewatersupplyandfertUizers

fbrproductionofmodemricevarieties・However,asShultzsaid,eventhough

smallscalefarmersaIenotparticularlyknowledgeable,oncetheyfindthatone

agriculturalproductbringsacertainprofit,theyhavetheabilitytograbthese

econonmcopportunitieslftheyseetheirneighbor，sfannersgettingaguaranteed

profitthroughintroducUonoftheGICe、Revolution,theywillsurclytrytoadopt

thenewtechnology．（９）

Fannersrespondsensiblytochangesinthepriceratiobetweenfertilizers

andriceinbothofthedevelopedanddevelopingcountries,andtakerational

economicaction・Table3showstherecurringresultbetweentherelativeprice

offertilizeragainstriceandfertilizationcostsperhectare，althoughthe

detenninationcoefficientisnotsohigh,fertilizer，st-valueparametersofrelative

pricetoriceismeaningfUl,anditprovedthisrationale．（'0）

Thereisanassertiondenyingtheopinionthatitcausesincreaseinequality

ofincomedistributioninruralaIeas・Kikuchiestablishedbytheanalysisofthe

ruralaleasinLaguna,Philippines,thattheGreenRevolutionraisestheincome

fOrlaboIermelativetothecostoftheland,anditleduceseconomicinequality．（11）

Hayamialsoconfinnedthatsmallscalefarmersintroducedthemodernvarieties

atanearlierstagethroughresearchin30ruralareasinAsia('２),whileCristina

DavidandOtsukalcachedasimilarconclusionfromtheirlesearchwithinseven

Asiancountriesinl985-1988aswelL(13）Itmaybenaturaltothinkthatsmall

scalefarmersintroducedthemodemvarietiesearlier,exceptintheinitialperiod
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whentherewasacostrestriction,astheGIeenRevolutioncanincreasethe

yieldbyofconcentratedworking・Additionally,itcanbeconsideredthatthe

labo”r，sincomewasinclCasedbygreaterannualworkingopportunitiesthrough

yearroundharvesting・ItcanbesaidthattheGreenRevolutioncontributedto

bringingastandardizationtoeamingspotentialthroughexpansionoflabor

demandwhichgaveaworkingopportunitytolandlessworkersmtherurala１℃as，

anditinerantworkersfromdepresseda１℃asandalsoequalizationofincome.（'4）

FurthennorealthoughtheGreenRevolutionwasdifficulttointroducetoarcas

withpoorirrigation,itindicatedsomeusefUlpointstoeasethelowincome

problemsoftheimpoverishedclassbyeasingtheincomediffe１℃､cesbetween

areasandreducingthesalespriceofricebyimprovingdistributiontothenon-

agriculturalWorkers,ortofarmersproducingcropsotherthanriceinthose

areaS

AlthoughtheGreenRevolutionhasadiffe1℃nteffectondifferentclasses

offarmersdependingontheconditionsoftherurala1℃a,thecultivatedalCaof

eachfannerandthefamilystructure,wbenwelookatthewholepicture,itis

thoughtthatthepossibilityoftheGreenRevolutionincreasingthesocial

unfairnessfUrtherintheruralareasissmallfromthemidandlong-termview

points．

3．FutureProspectsandlssuesfUrtheGreenRevolution

Aspreviouslydescribed,itcanbesaidthattheGreenRevolutionwasan

agriculturaltechnological1℃fOnmtionwhichpreventedaseriousfbodshortage

orMalthusiancrisis,withoutwhichthesemayhaveoccurred,andtheworld-

widerevolutionresultingfromthisinternationalcoOperation,throughthe

intemationaltechnologicaltransfbrfmmthedevelopedcountries,andthepositive

reactionsofgovemmentsandfarmersinthedevelopingcountries,willsurely

berecordedasamajorhistoricalevent、

Intheearlierdevelopingstage,itmaydestroythecustomaryfarming

villagesocialorderwhichhasbeenmaintainedfOreonsHowever,iｔｃａｎｂｅ
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saidthatitwasnecessaryifitisco､side【cdasoneprocessinthemodemization

ofsociety・

However,theGreenRevolutionhassomeproblemswithenvironmental

preservation,whichhasrecentlyattractedmoreconcern，andsustainable

agriculturaldevelopment・Thepreviousenvironmentandecosystemmaybe

changedbyexcessiveuseofchemicalfertilizersandagriculturalchemicalsand

theover-useofwaterbypumpingtoincreasetheyie1.．Also,ifonlyspecific

varietiesofriceareplantedoveralargearea,eachaleasowntraditionalvarieties

whichhavebeenapartofthelocalnaturalenvironmentmayfaceextinction

Poorharvestsmayoccurifonlyspecificvarietiesarcplantedoveralargearea

andaredamagedbydiseaseandinsectsorfrostaswelL('5）

Itisnecessarytothinkaboutthecultivationofdifferentmodemvarieties

topreventthosepoorharvestsintheshorttenn,andconsciousdailyeffOrts

mustbemadetopreservethemanykindsoftradiUonalseedstoguaranteefUtuに

improvementstothecropvarieties，Also,itmaybenecessarytoimprovethe

varietiestocreateoneskindertothenaturalenvironment,andmoresuitedto

thenaturalecosystemthroughlowinput・

Ｔｈｅｒｅｉｓａｃｌeartrendthatasconsumer，sincomeincreascs,theyeatless

ricebutchoosetastiervarieties,whereasinthepasttheyatemoretastelessrice，

asseenbythechangeinricedemandinJapanlnotherwords,eventhoughthe

yieldmaybelcduced,modemvarietiesalsoneedtobeimprovedtotastebetter，

tｏｍａintainthedemandfbrricefromhighincomeconsumers．〔'6〕

Ofcourse,therearestillmanypeopleinotherareaswhopreferquamity

toquality・Thuscffbrtsshouldcontinuouslybemadetoimprovethehighyield

varietiesfOrthosepeopleasbefbre・

Itismterestingthatthepoliticalimplication,ａｓｐｌesentedintheleportof

DavidandOtsuka,explessesdoubtaboutthetechnologicaldevelopmenteffOrts

fOrricefOrinefficient/Poorenvironmentalareasbecauseneganvepointsinthat

alCacanbeeasedbymarketadjustmentoverfactorsandproductseventhough

thepoorenvironmentalareasdon，ｔｒｅceiveanybenefitfromtheGree、

Revolution・However,itisassertedthatarcaswhichanticipatethebenefitsof
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theGreenRevolutionshoulddecidewhetheraninvestmentinwatersupplyor

ricevarietiesismorecosteffective・Althoughbothinvestmentsmaybe

expensive,thepossibilityofintemationalcooperationshouldalwaysbelooked

intobetweendevelopedanddevelopingcountriestoplCventaglobalMalthusian

crisiswhileleamingfromtheGreenRevolution．
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Itisnotdeniedthatstarvationwitmnpopulations,whichisstronglyrelated

tothepovertyprOblem,stillexistsintheworld
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肋ble2Changesinriceproduction,harvesta正a,andyieldperhectare，

1961-65ａｎｄｌ９９２－９４

Ratio1961-1965１９９２－１９９４

Production

（Milliontons）

World

Ａｓｉａ

(CompaIcdtotheWorld）

253.2

233.6

(92.3％）

529.5 2.09

2.06482.2

(91.1％）

HarvestＡｒｅａ

（MilIionhectares）

World

Ａｓｉａ

(ComparedtotheWorld）

124.1

１１４．５

(92.3％）

147.0

1306

(88.8％）

８
４
１
ｌ

●
０

１
１

YieIdperHectare
（kg/ha）

Ｗｏｒｌｄ

Ａｓｉａ

(ComparedtotheWorld）

2,040

2,040

(100.0％）

3,602

3,692

(102.5％）

1.77

Ｌ８１

Soumc：FAOProductionYcarbook,1976,1994
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Table3RegressionresultsOffertilizer,srelativepricetoriceonfCrtilizing

riceperhectare:1961-1986

DependentVariables：

FertilizerSperhectare

RelativepriceoffertilizertoriceDeIenninationCoef6cient

Coefficien（（t-value）（R2）

LDevelopedcountries

Japan

lLNIES

Taiwan

lILASEAN

Thailand

lndonesia

NationalPool

-0.139 (-3.356)**＊ 0３４９

-0.200 (-3063)**＊ 0.281

(-4.335)**＊

(-5.484)**＊

(-8.139)**＊

0.511

0.639

0332

-1.207

-1.076

-1.083

**＊indicatessignificanceat1％leveL

SaburoYamada‘ComparativeAnalysisofChangesintheRicePriceinAsian
Countries：1950-1986,,ﾉ"s"“eq/ＯｒｉＢ"、ﾉＣ皿ﾉmre,Ｕ"ivemi/)W7bAyo,‐７７iB

FWiljaﾉｶＡ""〃emq〃q/Fbl4"dZuﾉﾉ｡〃Cbmmemom"o"Ｐｕｐｅｍｌ９９２

Note

Souにe：
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1．TheLong-RunCausesoftheGrainCrisisinl996

Theworldgrainstockratio(ratioofstockvolumeagainstusevolume）

hasshownatendencytofallsincel987,whilstthegrainpricehasrisen、

AccordingtothedatareleasedinAugustl996bytheUnitedStatesDepartment

ofAgricultuに(ＵＳＤＡ),thetotalgrainstockratiowas13.7％attheendofthe

cropyearofl995D6,thedetailsofwhichareshowninChartl,suchthatwheat

was18.9％,ricewas13.0％,andcoarsegrain(grainsotherthanriceandwheat，

suchascornandbarleywhicharemainlyusedfbrfeed)was10.5％;theyare

justaround,ormuchlowerthan,thel796markwhichisthesafetystandardof

theFoodandAgricultureOrganization(FAO)oftheUnitedNationsThese

stockratiosareattheworstlevelsincethewar,exceptfOrrice,andarelower

thanthelevelduringthefOodcrisisyearofl974、EstimatesfOrtheendofthe

harvestingseasonin1996/ｇ７ａｒｅｎｅａｒｌｙｔｈｅｓａｍｅａｓｔｈｅｐｒｅｖｉousseasonand

theyaleinl389Ib,19.3％,１２５％ａｎｄ10.6％respectively・Ｍｒ.Ｊ､Ａ・Sharples,a

spccialistontheworldgrainmarketfromtheUnitedStatesDepartmentof

Agriculmlamentionedinthefburthissueofdiojcesmagazineinl995thatthe

fallingwoddtotalgrainstockwillreachaverylowlevelinautumnl996,ａｎｄ

72％ofthestockisthepipelinestockinthemarketingchanneland２７％isthe

nationalleselvcstocktocoverpoorharvestsineachcountrysuchasChinaand

theex-SovietUnion,etc・Especiallyhesaidthatthestockpileofmajorgrain

exportingcountriessuchasAmericaandCanada,whichhaveplayedtheroleof

intemationalgrainreservestockholdingcountriessincethewar,ｗｉｌｌｂｅｏｎｌｙ

1.4％oftheestimatedlowworldgrains，stock、Theworldgrainmarketwas

rcallyneartocrisis、TheChicagograinfUturespriceandriceexportpricein

Bangkokhavebeenincreasingsincethebeginningofl995,withthepriceof

comreaching＄５４８perbushelonJulyl2th,1996,thehighestpriceonlCcord，

wheatisaround＄Swhichisal5yearhigh,andthepriceofsoyabeansalso

increasedapproximately３０％sincelastOctoberinreactiontothissituation．
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TheBangkokfree-on-board(FOB)exportpriceoflOO9Mrstgradericeroseto

$465pertononSeptember5th,1996,whichwasalsoal5yearhigh

AlthoughsomeofthisreductioningrainsstockraUosandthesubsequent

increaseingrainpricesarecausedbyshorttermreasons,suchasreduced

productionofriceandcoarsegrainsinthel995cropyearinAmerica,surplus

investmentfUndsflowingintothegrainfUturesmarketcausedbyageneral

slow-downinbusinessofhighincomecountriesandtheincreasedpriceoffeed

grainscausedbyanincreaseinthepriceofAmericanbeefduetomadcow

disease;basicallytheyalemfluencedbylongtennfactorssuchastransfbnnation

inagriculturalpolicyduringthelateeightiesthroughtotheninetiesinboth

EuropeandAmerica,probablethehmitsinagriculturaltechnologyimplovement，

restrictionsinanddegradationofnaturalresourcessuchassoilandwater,a

slowdownintherateofincrcaseoftheworldgrainyieldfromtheseventiesto

theeightiesasa1℃sultofthelintsofphotosyntheticabilityofwealplants,the

worldpopulationexplosionandtherapidincreaseindemandfOrfeedgrains

causedbythehigheconomicgrowthinAsia,mostnotablyinChina、These

longtermcausesandtheirinnuencesonfOodsupplyanddemandinthe21st

centuryareconsidelcdinthischapter,alongwiththesupplyanddemandfOr

grams,andtheagriculturalpoliciesofChinaandJapan

2．TransfOImationofAgriculturalPoUciesin

EuropeandAmericaaftertheLastHalfofthe

Eighties．

Sincethclasthalfofthceighties,thefbodpolicyinEuropeandAmerica

haschangedfiomaprotectionist,surplusproductionandexportdumpingpolicy

toapolicyofreducedprotection,curtailmentofsulpluses,correctionofinter-

ICgionaldifferencesandenvironmentalprotectionTheECearilerhadachicved

increasedproduction,improvingitSagriculturalstructureandincreasingthe

incomelevelthroughvariableimportleviesoftheCommonAgriculmralPolicy
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(CAP),exportsubsidiesanddomesticpricesupport・Italsobecameself

sufficientinmaloragriculturalproductswithintheregionbythefirsthalfofthe

eighties・Untiltheseventies,itusedtobeanetimporterofgrains,atanaverage

ofapproximately30milliontonsannually，ｂｕｔｂｙｌ９８４ｉｔｂａｄｂｅｃｏｍｅａｎet

exporter,andbythesubsidiesofCAP,itexportedmorethan20milliontons

annuallybytheendoftheeighties、Ｔｈｅexcessagriculturalproductsstockin

theECreachedanenonnouslevel,suchasL7milliontonsofbutterbyl986,

620,000tｏｎｓｏｆｓｋｉｍｍｅｄｐｏｗｄｅｒｅｄｍｉｌｋａｎｄ６１０,OOOtonsofbeefinl984

Thefinancialburdenfbrthepricesupportandtheexportassistancecontributing

totheexcessagriculturalproductsleacheditslimit・TheEuropeanAgricultural

GuidanceandGuaranteeFund(ＥＡＧＧＦ)theamountofwhichrepresentsthe

levelofthepricesupportandexportassistancefOrtheexcessagricultural

productsofCAPbecomenominallyL8timeshigherinl985compaledtol979-

８１，andL2timesinrealterms.I）ThetransfOnnationintheECagricultural

policystartedwithproductioncontrolanddecreasingthesupportpriceinl982，

andtbeyweregraduallystrengthened,thenwereexpandedtoenvironmental

maintenanceandreductionofinter-regionaldifferences,whilstensuringthe

objectivesofimprovedproductivity,stabilityofsupplyandfarmerslivelihoods，

andsoundpricingofCAPasstatedin71hepmspecなqﾉﾉﾉzeCbmmolzAg"c"ﾉ叩、／

PCﾉjCy(GreenPaper)ｉｎ1985.ＡcomprehensivefinancialrefOrmplａｎ(Delor

package)inl987wasalsoheadinginthisdirection,ａndwasagreedbythe

EuropeanBoardofDirectorsinFebruaryl988The‘stabilizer，whichreduced

thefinancialburden,ａｎｄ`setaside,whichwasintendedfOrproductionleduction

andenvironmentalpreservationwereintroducedalongwiththemidterm

financialplanwhichstartedinthesameyear．Ｆinally,asignificantagriculmral

refOrminl992wereagreedincludingbigreductionsinthesupportprices，

productioncontrol,protectionfbrthemediumandsmallscalefarmmanagements

(specialassistancefOrtheagriculturalmanagementbytheyouth),the

preservationoftheenvironmentbytheextensificationpolicy(specialaction

fOrthedisadvantagedareasandenvironmentalpreservationareas)rThenthese

refbnnswelcsubsequentIymergcdwiththeagreementsoftheUin亜ayRound
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Talksofl993,whosemajorcharacteristicweretarifficationofthevariable

importlevies，minimumaccessimport，reductionofexportsubsidiesand

decreaseofdomestlcprotection

GrainexportfromAmericacontinuedtoincrease，reflectingthe

strengthenedUSagriculturalprotectionandtakingadvantageoftheworld

fOodcrisisinl974,from40milliontonsinthesixtiestｏａｐｅａｋｏｆｌｌ２７

ｍｉｌｌｉｏｎｔｏｎｓｉｎｌ９８ＬＴheFederalgovernmentagriculmralfinancialexpenditure

inAmericarapidlyincreasednominallyby2､ZtimesandbyL7timesinreal

tennsbyl985fromtheperiodofl979-8Lz）However,９rainexportsfellsharply

duringthefirsthalfofeighties,reUectingexcessivedomesticprotectionism,a

strongdollarandtherapidincreaseofgrainexportsfromtheEC,andthetotal

US､gramstockinclcasedsignificantlyfiom50milliontonsinthemid-seventies

to200milliontonsbyl986・Stocksofindividualagriculturalproductsdid

increascThestockofbutterincreasedfrom50,OOOtonsinl975to230,OOO

tonsinl984,skimmedpowderedmilkfrom200,OOOto640,OOOtons,wheat

fromlL8millionto38､１milliontons,coarsegrainfroml5､Smillionto3L7

milliontons3)ａｎｄｍｉｌｌｅｄｒｉｃｅｔｏ２､５ｍilliontonsinl986,equivalenttohalfthe

totaldomesticproductionvolume・Financialexpenditureincreasedrapidlyto

anexcessiveleveltoprotectdomesticagricultureandtosupportexportofthe

excessivestockofagriculturalproductsTocopewiththeseproblemsthe

fOllowingpolicymeasul℃swercintroducedbythel985AgriculmralLaw・They

wereflexibilityorreductionsingrainsplantedareafOrthefirsｔｔｉｍｅｂｙｔｈｅ５０／

９２policy,reductionsinthetargetpnceandthefarmsupportprice(loanrate)，

theConservationReserveProgram(CRP)whichtookatotalofl8million

hectalCsofhigherosionriskaIeasoutofproductionthroughthegrantofannual

averagerentof＄121/hectalCtotheownersandnewsubsidyofmarketingloan

whichdecreasedthegramexportpricetotheinternationalpriceleveLThese

measuresexceptmarketingloanwercproductionrestrictionpolicies,ａｎｄthese

policieswerefUrtherstrengthenedbythel990AgricultureLaw，insuch

examplesastheexpansionofnexibleplantingandfixingtheprogramyield

whichisthebasefOrthecalculationofdeficiencypaymentsubsidiestofarmers．
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Thesemeasurestoreduceagriculturalprotection，surplusandfinancial

expenditureswelCfinallyabsorbedintotheagreementsreachedintheUruguay

Roundagriculturalproductstradeagreementinl993・

ThusagriculturalpoliciesofEuropeandAmericahadbeentransfOrmed

greatlyfromhighprotection,surplusaccumulation,andheavyexportsubsidy

tolowerprotection,lesssurplus,lessexportsubsidyandmoreconcemsto

environmentandlessadvantageｄａｒｅａｓｆｒｏｍＩ９８５ｔｏｌ９９３・These

transfOnnationscanclearlybeseeninthelongtermreversalinthetlcndofnet

exportfOodvolumebetweenthedevelopedcountries(withEuropeandAmerica

representedthelargestportionoffOodexportofthesecountries)intheworld

andthedevelopingcountriesfromthelasthalfoftheeightiesasshowninChart

2・ThenetexportvolumeoffOodstuffSexcludingfish(hereafterjustcalled

fOod)4)iscalculatedbytakingthedifferencebetweentheexportandimport

valuesoffOodfOrbothtypesofcountriesdeHatedbytheFAOagricultural

export/importpriceindicesrespectivelyｗｉｔｈｌ９６６ｂａｓｅｙｅａｒ，BefOrel985

developedcountries,whohadbeennetimportersoffOoddurmgthesixtiesand

earlyseventies,becamenetexportersfroml977,mainlythroughincreaSed

agriculturalprotection,surplusproductionandexportdumping,andbytaking

advantageofthefOodcrisisinthemid-seventies,andthentheyinclCasedtheir

netexportvolumerapidlybytheearlyeightiesOntheotherhand,thedeveloping

countrieschangedfrombeingnetexportingregionsoffOodtonetimportersas

showninthechart,andtheirnetimportvolumeincreasedrapidly・Thischange

iscausedbythefallinthefOodpricesinthedevelopingcountrieslcsulting

fromdumpingexportsofsurplusagriculturalproductｓｂｙＥｕｒｏpeandAmerica

andbythepolicyofagriculturalexploitationinthedevelopingcountriesthem

selves・Thechangeintheworldfbodtradepattemfromtheseventiestol985，

wasunfairbecausethedevelopedrichindustrializedcountriesdumpedtheir

surplusfOodtosuppressfbodproductionandagriculturalincomeofthepoor

agriculturaldevelopingcountries,ｆａｒｍers,andthefarmersinthedeveloping

countrieswereexploitedbytheirgovemmentsThischangeisundesirable

fromtheviewpointofthecomparativeadvantagetheorybecausethe
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industrializeddevelopedcountriesexportordumpfOodtothetheagricultural

developingcountries・

ThetransfOnnationinEuropeanandAmericanagliculturalpoliciesstarted

inthelateeightiesasshowninChart2,wasnotdoneinordertocorectthis

unfairnessandensu正theNorthandSouthcomparativeadvantage,buttoreduce

theexcessfinancialburdenoftheabovementionedagriculturalprotection，

preservetheenvironmentandtocorrectinterregionaldifferencesinＥＣａｎｄ

Ａｍｅｒｉｃａ，NetfOodexportsfromdevelopedcountriesdecreasedconsiderably

inl９８５，andshowedarapidreductioninthenineties・Thedeveloped

countries，agriculturalproductionindexofFAOhasfallenfroml986tol992、

AccordingtotheFAO,fbodproductionperpersoninEuropeshowedadeclining

trendfromthepeakinl984tol992Also,thesametendencycanbenoticedin

Americafromitspeakinl98LThesechangeshavebeenenhancedbythe

agriculmrallefOrmswithintheEC,AmericanAgriculturalLawsinl985and

l990,andtheagriculturaltradeagreementsoftheUruguayRoundtalks・Thus

thetransfbnnationhascausedthecontinuedreductioninthewoddgrainsstock

aspreviouslydescribed,andacorrespondingcontinuousgrainpriceincrease・

ThistransfOnnationwillbemaintainedintothe21stcenturyundertheWorld

TradeOrganization(ＷＴＯ)system,thedecouplingintheAgriculmralLawof

l996inAmericawhichwillnotfOrcetheFederalgovernmenttoholdlarge

agriculturalsurplus,andthecontinuousreductionofagriculturalprotection

withintheEU・Ｔｈｅstateoflowglobalgrainstocksandhighgrampriceswill

bemaintained，Asaresulttheaboveunfairnesswillbereduced,andthe

comparativeadvantagewillberestoredtosomeextent、However,thegrain

pncewUlriseandwillbede-stablizedastheintemationalgrainstocksofEurope

andAmericawillrunlow，andasignificantriskwillresultasL1billion

impoverishedpeopleand800millionstarvingpeoplethroughouttheworldwill

faceacrisis．
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3．SupplyFactors

Ｌｏｎｇtermsupplyfactorswhichregulategrainproductionarenatural

resou１℃essuchasland,waterandirrigation,andagriculturaltechnology・The

globalcultivateda1℃afbrgrainshasbeenfallingannuallyby0.33％inthesixties，

ｂｙ028％intheseventies,ａｎｄｂｙ０．１８％intheeightiesaccordingtotｈｅＦＡＯ

ｄａｔａＡｓｓｈｏｗｎｉｎＣｈａｒｔ３,theglObalpercapitagrainharvestedareahasfallen

from０．２４hectaresinl950toO､l2hectaresinl994asaresultofthepopulation

explosionandtheeconomiclimitintheexpansionofthecultivatedalCaduring

thisperiodThetotalgrainharvestareaintheworldincreasedtoapeakof760

millionhectaresiｎｌ９７７ａｓｓｈｏｗｎｉｎｔｈｅｓａｍｅｃｈａｒｔ,butithadsincefallento

690millionhectaresinl994AccordingtothedatafromtheUSDA,thegrain

harvestareainChinahasbeenfallingsincereachingapost-warpeakof98

millionhectaresinl976,ａｎｄｈａｄｒｅｄｕｃｅｄｂｙ７９６ｔｏ９１ｍｉｌｌｉｏｎｈectaresby

l992・Althoughthegrainharvestalcainlndiaincreasedbyl4millionhecｔａｒｅｓ

ｆｒｏｍｌ９６１ｔｏｉｔｓｐｅａｋｏｆｌＯ６６ｎllioninl983,ｉｔｈａｄｆａｌｌｅｎｂｙ６・Z6million

hectaresbyl992,andthistrendwillcontinueinthefUture

AccordingtotheFAOdatafOrl989,thetotalcultivateda1℃aintheworld

isapproximatelyl,500millionhectares,about800millionhectalcsofwhich

areindevelopingcountries・Also,thetotalareaofpastureandfOrestinthe

worldis7,400millionhectares,４２％ofwhichisindevelopingcountries・How

muchofthispastureandfbrestaICainthedevelopingcountrieScanbeturned

intoarablelandfOrgrainproductionisthemostcriticalissueinordertocope

withthefOodproblemthere，andtheconvertibilityofpastureandfOrestto

arablelandinthedevelopedcountriesisnotrelevantregardingthisproblem

Moresupplyofagriculturallandindevelopingcountriesisneededinorderto

copewiththerapideconomicgrowthandpopulationexplosionthathasbeen

concentratedthelcａｎｄｗｉＵｂｅｓｏａｓｗｅｈｅａｄｔｏｗａｒｄｓｔｈｅ２１stcentury・AnFAO

Icportestimatedthepotentaillycultivableal巳afOratleastoneofthe21important

cropsin92developingcountries,excludingChina,baseｄｏｎｔｈｅｄａｔａｆＯｒｓｏｉｌ
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condition,topography,temperatureandwatersupply､5）Itwasmolethanl,800

millionhectares,morethantwiceasmuchasthecurrentcultivatedareaof760

millionhectaresinthedevelopingcountries・Thoughmostofthepotentially

cultivablealcaisinSouthAmerica(48％)andSub-SaharanAfrica(44％).Other

institutionsandresearcherｓｃａｍｅｕｐｗｉｔｈｓｉｍｉｌａｒｅｓｔｉｍａｔｉｏｎｓｄuringthe

seventies・Ifallofthepotentiallycultivableareawhichismostlypastureand

fOrestedlandcouldbeconvertedtocultivatedareas,itcouldcoverthenecessaIy

incrcaseinthegraindemandfOrthedevelopingcountriesfromthecurrentL1

billiontonstoZ3biUiontonsinyear2020(myestimatesthatwiUbepresented

laterinthispaper)neededfOrthepopulationincreaseto06billionin2020

fromthecurrent４．３billionHowever,suchalargescaleconversionofpasture

andfOrestisunlikelytohappenlnthesamereport,theFAOalsoestimated

thatthecultivatedareawillbeincreasedbyonly93millionhectalcsindeveloping

countriesexcludingChinaby201０６）ReasonsfOrtheactualexpansionin

cultivatedareabeingverysmallareasfOllows：

(1)GenerallyspeakingarablelandexpansionandgrowthinfOodproduction

insomedevelopingcountriesmustbeaccompaniedbysimilarincreasein

thedemandfOrfOodbythepeopleinthosecountries・Thosepeopleare

mostlyfanners,ａｎｄwhentheyincreasefOodproduction,thentheycan

increasetheirfarmincome,andconsequentlycanincreasetheirdemand

fbrfbodlftheｙｄｉｄｎｏｔｄｏｓｏ,andfOodproductionwereincleasedinother

developingordevelopedcounmes,severepovertyandhigmybiasedmcome

distributionresultedinthedevelopingcountriesinquestion・Thedeveloping

countriesinSouthAmericaandSub-SaharanAfricahavealittlemorethan

lO96eachofthetotalpopulationofallthedevelopingcountries・Thusvast

cultivablelandmthesealCaswillnotbereclaimedbylargeamount，Asian

developingcountrieshasseenrapideconomicgrowthandpopulation

explosionasithastakenplaceinChinaandhas7296ofthetotalpopulation

ofallthedevelopingcou､tries，TheAsiandevelopingcountriesarethe

countrieswherealargeexpansionofcultivatedareaisstronglyneeded

ButthereisnotmuchcultivablealcaleftinAsia．
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(2)Duetoeconomicgrowth,pasturesandfOrests(andevencultivatedareas

themselves)havebeenandwillbeconvertedtohouses,roadsandfactory

sitesratherthanbeingconvertedtofarmingland．

(3)DemandfOrgrass,livestockproductswhichrelyonpastme,andfOrestry

productswillincreasealongwitheconomicgrowthindevelopingcountries．

(4)Oppositiontolosingsuchnon-economicvalueasbeautifUlscineryoffOrest

andpastulc,soilconservations,waterconservationandfloodcontrol,and

conservationofgeneticnesourcesprovidedfmmpastureandfOrest．

(5)ExcessivepublicinvestmentcostfOrrecIaimingthepotentiallycultivable

areainSouthAmericaandSub-SaharianAfrica7）

Therehasbeenrapideconomicgrowthandalsoaswiftconversionof

fannlandtonon-agriculturalusesinAsia、InJapantheAgriculturalLandLaw

hasbeenaninportantinstitutiontopreservefarｍｌａｎｄｌｎＡｓｉａｉｃ､theworld

growthcenter,superiorqualityfarmlandhasbeenrapidlyconvertedtofactolies，

houses，roadsandnon-cultivatedland，especiallyinChina,Thailandthe

Philippines,Java,etc，Accordingtomyownobservationsduringthelasttwenty

yealaalargepartofonemillionhectaresofsuperiorriceproducinglandinthe

MenamChaoPhrayaDeltasurroundingBangkok,Thailandhasbeenconverted

tonon-agriculturallandorunusedlandTheglobalshortageincultivatedarea

willincreaseaspopulationexplosionandeconomicgrowthwillcontinueuntil

early21stcentury・

SoilqualityhasbeendeterioratingthroughouttheworldAccordingto

oneresearch,１５％(ZbillionhectalCs)ofthetotallandofl3billionhectareson

theglobehasbeendegraded8）Ofthattotal,itissaidthat１６％(300million

hectares)isseverelydegraded・IntheintensiveresearchintervieｗｓｗｈｉｃｈＩ

understockml993andl994withaboutthirtyfarmersinalloverthesemi-arid

North-EasternThaila､｡,everyfarmerwithoutexceptionsaidthattheyhad

experiencedadecreaseintheyieldofriceandcassavawithinthelasttwenty

years,andblamedthedecreaseinsoilfertilityasthecause、

Althoughthegrowthrateofglobalirrigatedareahasbeenabove296

annuallyinthesixtiesandseventies,itfelltojustabovel96intheeighties.，）
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TheirrigatcdaICaperpersonreversedfromthepreviousincreasingtrendsince

l978,anddecreased696byl99LAccordingｔｏｔｈｅＦＡＯ,thistendencyinthe

irrigatedalcaisaseriousproblem,ｆｏｒｍorethanahalfoftheincreaseinthe

globalfOodproductionresultedfromtheincreaseinirrigatedareafromthe

mid-sixtiestothemid-eightics、Thisslowdowninthegrowthoftheglobal

ilrigatedalcaisgovemedbyecononmc,managerialandenvironmentallcaSons・'0）

Economicfactorsarefirstly,thelcductionintherealinternationalgrampnce

afterthesecondworldwar,andsecondly,theincreaseinthecostfOrbuilding

largescalesurfaceirrigationsystemswithinthepastdecades.Ⅲ）Thecost

efficiencyofsmallscaleirrigationsystemssuchasDanbosinSahelandtube-

wellsinIndiaalcimportanttonote・Managerialfactorsarcsuchthatmoにthan

halftheirrigationfacilitiesinthedevelopingcountriescurrentlyneedtobe

repai1℃dandalsothesefacilitiesareoperatedfarbelowtheirdesignedcapacity，

somuchwateriswasted，andwaterloggingandsoilsalinizationarenot

appropriatelymanaged，Theenvironmentalfactorsaresoilsalinization,ｗｈｉｃｈ

ｉｓｓａｉｄｔｏｏｃｃｕｒｉｎｌＯ９６ｏｆｇｌｏｂalirrigatedareas,humandiseasesrelatedto

irrigationwater,environmentalｄａｍａｇｅｃａｕｓｅｄｂｙｄａｍｓ,andtheextemalvalues

derivedfromaquaticecologicalenvironment・

Asagicultureusestwothirdsoftheworld，sfreshwatersupply,thelealc

strongrestrictionsonagriculmralwaterresource・Ｔｈiswaterresourceisbeing

divertedtoindustrialandhouseholdusesastheeconomygrowsinallthe

countriesoftheworld、Exhaustingundergroundwaterresourcebyover-

utilizationfOragriculturalpurposeshasbeenoccurringinAmerica,Northern

Chinaandlndia・'2)Irrigationinvestmenthasstagnatedaspreviouslymentioned，

DuringmysurveyinAmericainthelateeighties,IhavepersonaUywitnessed

thewatershortageinCalifOmiaduetothedifficultiesinbuildingirrigation

damsbecauseoftheenvironmentprotectionmovements，anddestructive

reductionofundergroundwaterlevelsduetoexcessivepumping-outfbrrice

cropsinTexas・

TheneededfUtureincreaseintheworldgrainsupplymustにlyonyield

increaseundertherestrictionsoncultivatedland,irrigatedarcasandwater．
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Thegreenrevolutionincreasedconsiderablytheyieldandproductionｖｏｌｕｍｅ

ｏｆｗｈｅａｔａｎｄｒｉｃｅｆｒｏｍｌ９６６ｔｏｌ９８２ａｓｓｈｏｗｎｉｎＴａｂｌｅｌ・Eachofthese

individualgrain，syieldhasbeenincreasingannuaUyｂｙ2.79MOrwheatand

2２％fOrlice,overthelastthirtyyears・However,limitationscanbeseenrecenqy

ontheincreaseofyield、Theworldaverageincreaseratiosofyieldandgrain

productionvolumeintheeightiesfellsharplycomparedwiththelateseventies

andalsowiththel966-74periodasshowninTableLAlthough,the(theo１℃tical）

potentialyieldofnewvarietiesofriceandwheatisclearlygreatercomparedto

theordinaryvarieties，ｉｔｉｓｓｏｍｅｔｉｍｅｓｌｏｗｅｒｉｎｅｘｐｅｒｉｍｅｎｔalfieldsand

farmers，fields・'３）Yieldofnewhigh-yieldricevarietiesattrialresearchatthe

lnternationalRiceResearchlnstitute(IRRI),andnationalriceresearchcenters

andatfarmers，fieldsinAsiancountries,ｈａｖｅ1℃centlybeenstaticorreducing・'4）

Thereisaproblemofexcessiveuseofpaddyfieldsassymbolizedbytriplerice

harvestsperyearinAsia、Thestagnationinyieldisseeninthedoublecropping

ofriceandwheat,ａｎｄａlsoafallinfactorproductivityofwheatisseenl5）

Let，sseethemovementofcrops，yieldandproductioninChinawmchis

averysignificantagriculturalcountryontheglobe・AccordingtotheFAO

data,grainyieldhasincreasedsubstantiallyafterthewarfroml9tonsper

heｃｔａｒｅｉｎｌ９６１ｔｏ４５ｔｏｎｓｉｎｌ９94．Althoughgrainyieldhasundoubtedly

increased,Ithoughttheyieldinl994wastoohighSurprisingly,itbecame

clearfromarecentinvesUgationoftheChineseScienceAcademythatstatistics

ofcultivatedareainChinaare40961essthantheactualamount・Ifwere-

calculatetheyieldinl994ｗｉｔｈthisactualarea,itisabout32tons・Evenwith

therevisedyield,itisatthesamelevelastheaveragegrainyieldinJapan，

AmericaandEuropeinthesameyear,whichisveryhighWatershortageisa

seriousshort-termandlong-termprobleminChina・Thepricesofsuch

agriculturalmaterials,aschemicalfertilizershavestartedtoincreaserapidly

fromtheearlynineties,ａｎｄwillIcmamathighlevelinthefUtu1℃・Agriculmral

researchinvestmenthasstagnated・'6）Consequentlyacontinuousincreasein

thecropsyieldwillbedifficultinthelongtennSuperiorfarmlandhasbeen

rapidlyconvertedtononagriculturalusesbecauseoftheextremelyrapid
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econonncglowth,andtheharvestedareaofgrainshasbeenlCducedatanannual

rateof0.46296fromthepostwarpeakinl976tol992,asdescribedinthe

abovesection・Grainproduction(includingsoyabeans)inChinahadinclCased

atanannualrateｏｆ3.42％froml30milliontonsinl950toamid-tennpeakof

407milliontonsinl984,andalthoughitreachedanhistoricalrecordof466

milliontonsinl995,ithasonlyincreasedatarateofl､2796annuallyfrom

l984tol994TheChinesegovernmentraisedthebuyingpncesofthegralns

underthequotasystemfromthefarmersby8896inJulyl994,ａｎｄｂｙ２０兜in

l996aswelLHowever,thesewerestillalongwayoffthefreemarketgraln

prices、Itisreportedthatmanyfarmersstoppedriceandgramsproduction

becauseofthegovernmentlowbuyingprices､17）

VariousfactorscanbeconsideredfOrtherecentrapiddeclinesmthe

increaseratesofglobalaveragegrainｓｙｉeldandgrainsproductionThegrain

yieldincreaseinthegreenにvolutionwasmadepossiblemainlybytheincreased

useoffertilizers、Theworldtotalfertilizerusestartedtofallfromthelate

eighties,andithascontinuedtofalluntilthemd-nineties,anditisexpectedto

bestabilizedduringthewholeninetiesI8）Theeffectivenessofchemical

fertilizersinincreasingthegrainyieldhasdecI℃asedglobally,anditwasonly

onefifthaseffectiveintheperiodl984-89asitwasinl950-84.19）Thismay

reflectstheexhaustionofourtechnicalknowledgeaccumulatedinthegrain

varieties・Ｔｈｅｇlobalstockofagriculturaltechnicalknowledge,whichinthe

pasthadbeenaccumulatedrapidlybyhighresearchinvestmentandhadresulted

inthegreenrevolution,hasrecentlybeenexhaustedbecauseofthedeclinein

theresealchinvestmenLzo）InvestmentfOragricultural/riceIesealchinAsiahas

beenstagnatedalongwiththerapiddecreaseintheglobalpriceofriceinreal

tennssincetheeighties､2'）A1soyieldsofriceandwheathavelccentlylcached

aplateauanditisfearedthattheyarenearthebiologicallimitsfOrriceand

wheat､22）Shortageinagriculturalwaterresoumeandgradualdeteriorationof

thesoilmentionedpleviouslymayalsobefactorsfbrthis・Thelecentstagnating

grainsyieldandthesigmficant1℃ductioninthegrainsplantedaleaasmentioned

befO1℃broughtstagnationorreductioningrainsupplies,andthecontinuous
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reductionintheglobalgrainstockratio

Whatwillbetheglobalgrainsyieldtowardsthe21stcentury？A1though

the1℃aremanydifferentopinions,Ibelievethattheagriculturaltechnology

usedinthegreenrevolutionhasaseriousproblemregardingitslongterm

sustainability,asitmustusesubstantialamountsofchemicalmaterials，and

continuallydevelopnewvarietiestocopewithdiseasesandharmfUlinsects

whichquicklyadapttothelatestagriculturalchemicals,23）However,theleisno

otherwayexceptusingthistechnologyfbrawhiletocopewiththefastincrease

inthedemandfOrfOodduringthepeakperiodofpopulationexplosioninthe

developingcountriesuntil2020Soweshouldmodifythegreenrevolution

technologytominimizeenvironmentdestructionuntilnewappropriate

technologyisestablished

Wheat，barley，sorghumandmilletshavelargerareawhereyield

improvementindifficultcomparingwithriceandmaizeundercurrent

agriculturaltechnologicalconditions･Thusraisingyieldofthefbrmergrains

willbemoredifficult､24）However,somea1eoftheopinionthatthesignificant

diffeTencesthatexistinthegrainyieldamongvariouscountriesorregionsin

theworldshowthepossibilityofadoptingexistingtechnologyandincreasing

yieldthroughincreaseduseofchemicalfertilizer,andatthesametimedecleasing

theenvironmentaldamageandsoildeterioration,especiallymdeveloping

countries・西）Thedifferenceintheyield,however,ｓｈｏｗｓnotthedifferencein

potentialityintheexistingtechnology,buttherestrictionsofthenatural

conditionsontheyieldinmostcasesasisclearlyseeninthebigdifference

betweentheyieldofwheatinWesternEuropeandNorthAmelica・Ａｓｐ塵viously

described,ｔｈｅgrowthrateofgramyielddecrease。significantlyduringthe

eighties，andyieldofnewhigh-yieldricevarietieshasbeenstagnatingor

decreasinginAsiaTheharvestedareaofrice,９０％ofitsproductionand

consumptionareconcentratedinAsia,hasbeendecreasingaswelLA3％

annualincreaseinriceyieldwillbｅｎｅｅｄｅｄｔｏｃｏｐｅｗｉｔｈｔhepeakofthe

populationexplosionuntilZO2026）Althoughuntilnow,thepotentialyieldof

variouscropshasbeenraisedannuallybyl～2％throughtheeffbrtsofgenetic
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research,２７)a396annualincreaseinriceyieldinthelongtennisverydifficult，

Howaresuchnewtechnologiesasbio-technologyandhybridvarieties

appraisedfbrincreasinggrainsyield？Smcetheappearanceofhybridscomin

Americainthethirties,theF1vigorhasbeenconsideredthebreak-through

technologywhichwouldbethebestmeansofincreasingyields・Butthose

viewsaretoooptimistic・Hybridricevarietieshavebeenplantedprincipallyin

China(5596ofthecountrie,sharvestedaleainl992),becausethehighcostof

hybridseedproductionhasbeenmitigatedbycheaplaborcostsandthe

governmentsubsidies,anditissaidthatthericeyieldhasonlyincreasedby

2096・AlthoughtheeffbrtshavebeenmadefOrthelasttwentyfiveyears,hybrid

wheatseedshaven，tbeensuccessfUlductotheprohibitivelyhighcostofseed

production28）Althoughasignificantincreaseincropyieldhasbeenexpected

byusingbio-technologyutilizinggenetransfOrmationandgenemapping，

virtuallynousefUlresultconsiderablyinc１℃asingcropyieldhasbeenachieved

sofamManyresearchersunderstandthatittakesseveraldecadestoextendnew

seedsdevelopedbybio-technologyamongthemajorityofthefarmersinthe

developingcountries・Bio-technologyisconsideredasanimportantmeansfbr

geneticresearch,anditisrecognizedtobringgraduateincにaseratherthan

bringingabrakethroughinyield29）IRRIinthePhilippinesplanstoincrease

yieldby3096throughdeveloping`thesuperrice,usingbio-technologywhich

hastheplanttypewith90cmheightoffOurorfiveshortandstrongstalkswith

bigearsandeliminatingstalkswithｎｏｅａｒｓ､30）However,itissaidthatthishas

notbeenachievedaccordingtoProfessorHorieofKyotoUniversitywhohas

heardoftheexperimentswiththisriceinJapan．

4．DemandFactors

AccordingtotheestimatesoftheUnitedNations,populationexplosion

whichhasoccurredmainlyinthedcvelopingcountriesafterthewar,will

maintainthepeaklevelduringtheperiodofl990to2020、Populationincreases
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annuallyfrom90milliontolOOmillionduringthisperiodandtheworld

populationwillreachto8050millionby2020fiom5300millioninl990The

populationinthedevelopingcountrieswillincreaseattheannualrateofL７％

fiom4080nllionto6660millionduringthesomeperiod・PopulationinAsia

willincreaseattheannualrateofL649Ibfrom2900millionto4500million，

TheworldpopulationwilldoubletolO,OOOmillionby2050Grains(rice，

wheat,barley,rye,com,oats,sorghumandmillets)willbethemamsoumeof

thenecessarycalorieintakefOrtheexplodingglobalpopulationandwillbe

providingmostofthecalorieintakebythepeopleinthedevelopingcountries

whichis8096oftheworldtotalpopulationinearly21stcentury､31）Thegrain

supplymustrapidlyinclcaseduringtheperiodfroml990to2020ifitistocope

withthefUtureexplosioninthedemandfOrgrainscausedbythepopulation

explosionandthefasteconomlcgrowthinthedevelopingcountriesandAsia・

Graindemandincreasesbecauseoftheincreaseinincomeaswellasthe

populationexplosion，Whenpercapitaincomeincreasesinthedeveloping

countries,theimmediateresultisanincreaseiｎｇｒａｉｎｄｅｍａｎｄａｓｆＯｏｄＡｎ

ｉｎｃreaseintheimportanceofanimalproteininfbodconsumptionpattemasthe

developingcountriesgrow,leadstoinclcaseddemandfOrfCedgrainsfOrthe

animals・AccordingtoWorldBankstatistics,32)thepercapitaGNPinAsian

developi､gcountrieshasgmwnsignificantly,atannualratesof30％ｔｏ６．4％

duringl980andl993，comparedtootherdevelopingcountrieswhohave

experiencednegativegrowthduringthesomeperiod、Theaveragepercapita

GNPgrowththroughoutalldevelopingcountrieswasapproximately1％per

yearduringtheperiodfroml980tol993・ThetotalGNPhasgrownataround

3５％peryear・ThisrapidpercapitaincomeincreaＳｃ,especiallyinAsia,brought

significantincreaseinthedemandfOrgrainswhichisthestapledietofthe

peopleinthedevelopingcountries,andalsorapidincreaseinthedemandfOr

animalproteininAsia,especiallyinChina,resultinginexplosiveincreasein

thedemandfbrfeedgrains・

Let,snowinvestigatetheactualsituationfOrtherapidincreaseingrain

demandwithinChina・Chinahas2296oftheworldtotalpopulationinl990，

－１４１－



andthusshehasasignificantinnuencetofUturefOoddemandAccordingto

theUNestimates,althoughtheChinesepopulationgrowthratehasbeenlow

(anannualrateofO9％)comparedtotheotherdevelopingcountriesdueto`the

onechildonlypolicy，ithasinclcasedfrom680milliontoL2billionduringthe

periodl958-92,andwillcontinuetoincreasetoL5billionby2020，Tmsrapid

populationincreasewillcausearapidmclcaseinhergrainneed・Theeconomic

refOrmwhichallowsfreedecisionbyindividualagriculturalmanagements

broughtarapidincreaseingrainyieldandproductioｎｉｎＣｈｉｎａｉｎｅarlieryears、

Ｔｈｅgrainsupplyperpersonincreasedquicklyfiom230kginl961to354kgin

1995．However,ithasremainedstaticsincel985duetothefastpopulation

growth,rcductionofcultivatedalCaandtheslowdownintheincreaserateof

grainproductionaspreviouslymentioned・Althoughthefiveyearmoving

averageofannualincreaseratesofgrainyieldhasbeenincreasingatanannual

rateofover5%duringtheperiodl980-84itfelltobetween0.3%-3%afterword

untill992・ThistrendislikelytocontinueinthefUture

ThepercapitaGNPinChinahasseensuper-highgrowthrateof8２％per

yearfroml980-93,andexplosivegrowthrateofaroundlO9Mroml992-95、

ThishighecononncgrowthinChinawillbemaintamedinthefUtureasChina

hasplannedhereconomicgrowthrateat7-896until2010atthePeople，sNational

CongressonMarch5th，1996．Thisrecentrapidincomeincreasebroughta

rapidincreaseindemandfOrmeats,mainlyporkwhichisthemostpopular

meatfOrChinese,atanannualrateof１０％・Thegrainpriceshavealsorapidly

risenthroughtheexplosioninthedemandfOrfeedgrainsleflectingthefactthat

the4kgofgrainsrequiledperkilogramofporkproduced､Cornpricesdoubled

witｈｉｎｏｎｅｙｅａｒｉｎｌ９９５，Thedomesticfreemarketricepriceincreased3､Z

timesbetweenJanuaryl993toJunel995andithasbecamemoreexpensive

thantheexportpriceofthelowglade3596Thairicewhichisalmostequivalent

tothedomesticallyavailablericeinChinafromMayl994.33）ThePeking

govemmentprohibitedtheexportofcominNovembcrl994andsoyabeans

fromAprill995toeasethedomesticshortage・GrainexportsfromChina

(includingsoyabeans)felltoahnostnilinl994andl995asshownmChart4，
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andthenetimportsrosetol5milliontonsannuallyActually,theimportofa

largenetvolumeofgrainsmtoChinaisnotarecentphenomena,butithasbeen

lO-20milliontonsannuallysincel977,exceptinl985,８６，９２ａｎｄ９３ａｃｃｏｒｄｉｎｇ

ｔｏｔｈｅＦＡＯｄａｔａａｓｓｈowninthesamechart、Accordingtoarecentpublication

oftheUSDA34),thePekinggovernmentwasfOrcedtoconsiderthelong-term

demandandsupplyoffOodinChinabyfOreignanddomesticreasonsinl994

and95andconductedresearcheswithinsomeministriesanduniversities・Based

onthelesearchresult,thegovernmentdecidedtochangeitsfOodpolicyfrom

long-heldfbodselfLsufficiencypolicyto88-9596selfLsufficiencypolicy・China

consumesll2milliontonsofwheat，１０９milliontonsofcornandl29million

ｔｏｎｓｏｆｒｉｃｅｉｎｌ９９５・Anenormousamountofgraintotaling42milliontons

annually(including15.5milliontonsofwhiterice)needstobeimportedifthe

selfLsufficiencyrateisonly88％・Sincetheworldtrademalketsinwheatand

comarethickmeaningthetotaltradingvolumeislargecompalcdtotheglobal

totalproduction,andthemarketscanmanagethelargeimportbyChina，But

significantincreaseintheworldricetradepriceandconfUsioncaｎｂｅｅｘpected

fOrtheworldricetrademarketisthinmeaningonly496(l5milliontons)ofthe

worldtotalproduction(Whiterice)istraded、

Itcanbeconcludedthattherapidincreasethathasoccurredfromthe

eightiesuntilnowingrainsdemandbythedevelopingcountries,represented

byChinaandotherAsiａｎcountries,hashadtheeffectofreducingtheglobal

grainstockratio．

5．TheEffectofAgricultural,Forestryand

FisheryProductsImportsbyJapan．

AccordingtoFAOstatistics,Japanisthebiggestimporterofagricultural，

f０１℃stryandfisheryproductsintheworld,andimportedUS$70.6billionworth

inl994・GennanyimportedUS$51.9billion,FranceUS$33.2billionandG１℃at

BritainUS$33.1billioninthesameyear・Japanhasbehavedverydifferently
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comparedtotheseEuropeancountries1℃gardingimportsofagricultural,fOrestly

andfisheryproducts，TheamountoftheseimportbyJapanwａｓ5.6％ofthe

totalworldtradevalucoftheseproductsinl961，buthadnearlydoubledto

9､4%inl994whelCasthesameshalesfOrFranceandGennanyhavenotchanged

muchandtheyhavebeenaround696andlO兜respectivelyoverthesameperiod，

anditfOrtheGreatBritainhadreducedfrom15％ｔｏ696．Theimportvalueof

theseproductsiｎJapanincreasedthirty-fOldffomUS$2.3billiontoUS$70.6

billionfroml961tol994,whereasitfOrGennanyinclcasedtwelve-fbldfrom

US$4.2billiontoUS$519billionJapanhasdevelopeditseconomyby

emphasizingmoreindustrialproductionandexportafterthewarincontrastto

theEuropeancountries,ａｎｄａｓａｒｅｓｕｌｔｓｈｅｈａｓｎｅｇｌｅｃｔｅｄｏｒｄepressedthe

domesticagriculmral,fOrestryandfisheryindustriesbyinclcasinggreatlythe

importoftheseproducts，

ＰｒａｗｎｉｍｐｏｒｔｓｆＯｒｅｘａｍｐｌｅｂｙＪａｐａｎｈavebeenmainlyfromAsian

countries,ａｎｄｉｎｌ９６２ｉｔｗａｓｏｎｌｙ３,642tonswithavalueof22billionyen，

whichwas４６％ofthetotalimportvalueoffishelyproducts,butbyl991ithad

lisento310,OOOtonswithavalueof4129billionyen,ｗhichrep1℃sented24､5％

ofthetotalimportvalueoffisheryproducts、Theimportvolumeofprawns

increased85timesduringthisperiod・MangrovefOrestontheThaiand

lndonesiancoastshavewidelybeendestroyedandsubstantiaUypollutedby

prawnfanningfbrexporttoJapanInanotherexample,theimportvalueof

woodtoJapanwasUS$930millioninl967,anditrosetoUS$7.47billionin

l990Mostofthesewereimportedfromthetropics(27％ｏfthetotalimport

valueofwoodcamefromMalaysiaandlndonesiainl990）anditcausedthe

destructionoftropicalfOrest・

ＷｈｅｎJapanannouncedtheofficialimportofZ5milliontonsofwhite

ricei、Septemberl994duringtheHeiseiricecrisis,thericetradepriceatthe

thisworldricetrademalketdoubledwithinfOurmonthsinThailandandAmerica，

andtherctailandfarmricepricesinThailandandIndonesiamcreasedbetween

7-30％within4months､35）Japanａgreedtoincreascitsimportquotaofrice

from４％ofherconsumptioninl995to8％inyear2000intheUruguayRound
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agriculturalproductstradetalks・Theestimatedeffectontheinternationalrice

tradepriceoftheemergencyimportsofriceaftertheHeiseiricecrisisand

subsequentriceimportsundertheagriculturalagreementareestimatedbythe

autoregrasionmodelandshowninChartaAlthoughthepricefluctuates

betweenl993and2000,theestimatedaveragericetradepriceisaboutdouble

ofthel992priceleveLConsequently,thericeretailpriceinAsiancountries

mayincreasebyabout20-30％・ThiswillcauseacrisisfOrthepovertystricken

people(700millioninAsiaoutoftheworld，stotalofLlbillion)andfOrstarving

people(500millioninAsiaoutofaworld，stotalof800million)inAsiaas

mostofthemeatriceastheirstaplefOodTheJapaneseimportoflargeamount

ofriceatanycost(priceelasticityofimportdemandiｓｓｍａｌｌ),willcause

substantialincreaseintheinstabilityintheworldricetrademarketpriceFor

mostofAsianpeopleitisveryimportanttolivewiththesituationwhelcstable

andcheapricepriceisassuredJapanshouldrefrainfromimportingrice・

SclfLsufficiencyinricewithinJapanisimportanttothestabilityofriceprice

andsupplyinAsia,aswellasinJapan．

6．TightnessofGrainSupplyandDemand

towardsthe21stCentury

Asseenintheaboveanalysistheworldgrainstockwillbemaintainedat

alowlevelinthelongtennasweheadtowardsthe21stcentuly,andthegram

pnceswillinc1℃ase,becauseofthetransfOnnationoftheEuropeanandAmerican

agriculturalpoliciesafterthelateeighties,thelcstrictionsonnaturalresources

andagriculturaltechnology,andrapidincreaseintheneedfOrfeedandfOod

grains,principallyinChina,duetothepopulationexplosionandhigheconomic

growth
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7．ProspectsofWorldGrainSupplyand

DemandfmYear2020，andtheNeeded

RemmsintheJapaneseAgricultural，

ForestryandFisherySystem．

Prqjectedgrainssupplyanddemandin2020oftheanotherareshownin

Table2fOrthewodd,agroupofcountriesclassifiedbyincomeleveLChina,

IndiaandJapanbasedontheabovelongtennanalysisoftheworldgrainsupply

anddemand・Asregardsthedemand,theproductionconversionratiosfrom

grainstomeatsandeggsareestimatedbasedonthesupplyanddemandbalance

dataoftheFAOfOrl984-86andexpectedlongterminclcaseinfbedgrainuse

inthelivestocksectoLTheinc１℃aseinthedemandfOrfeedgrainsisestimated

byprqjectedpopulationgrowthrate,GDPgrowthrateandincomeelasticityof

demandfOrmeatsandeggsMediumestimatesoftheUNareusedfOrthe

populationandpopulationgrowthrate、TheFAOstatisticswereusedto

determinedemandfOrmeats,eggsandgrainsinl993・Aslcgardsthesupply，

thegrowthratesofgrainsproduction,listedinthesametablereflecttherecent

declineinthegrowthratesofgrainproductionmentionedabove・

TherearetwowaysfOralongtermfOrecastofgrainsupplyanddemand、

Oneisfbrecastingdemandandsupplyindcpendentlysuchasthewayusedｂｙ

ｍｅｈｅｒｅａｎｄＬｅｓｔｅｒＢｒｏｗｎ,andtheothermethodincoIporatestheeffectofthe

differencebetweensupplyanddemandontheproductpricethatisusedbythe

WorldBank,FAQIFPRIandtheJapaneseMinistryofAgriculmre,Forestry

andFishery､36）Brown,theMinistryofAgriculture,ForestryandFisheryandl

fbrecastthattherewouldbeasignificantglobalgrainsshortfallin2020andror

2030andthepricesofgrainswillrise,andothersfOrecastthattheworldgrain

pnceswiUdecreasemearly21stcenmry・ThelmsonsfOrthedifferentfO1℃casts

arebasicallydifferencesintheassumptionsfbrtheprQjectionsreHectingthe

researchersexpenencesandvalues・TherefOIcitcanbesaidthatthelongterm
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fOodfOrecastisaninfOnnedmsight、

AccordingtomyplDjection,andIbelievetherewillbeanenonnousgrain

shortfallof320milliontonsindevelopingAsiancountriesin2020．The

breakdownsarel70milliontonsinChina，１５milliontonsinlndiaand417

milliontonsthroughouttheworld、Althoughthehighincomecountriesexport

l72milliontons,thatisfarbelowtheprqjecteddeficitinyear2020This

shortfallissignificant,especiallywhenoneconsidersthatthetotalworldgrain

tradevolumewas230milliontonsinl993・Thereasonsthatsuchasignificant

grainshortfallarethatthepopulationexplosionandhigheconomicgrowthin

developingcountries,principallyinChina,willbringaboutafastinc1℃asein

consumptionofanimalprotem,whichwillleadtoanexplosiveincreasein

demandfOrfeedgrains,andthatincreaseingrainsupplywillberestrictedby

limitationsinnaturallcsourcesandintheimprovementofagriculturaltechnology

inthedevelopingcountriesandmaintenanceoftheagriculturalpolicy

transfOnnationinEuropeandAmericaintothe21sLcentury・Theprqjection

ofasignificantfUtureshortfallbyBrownisalsofOrthesimilarreasons、

TheestimationofsignificantgrainshortfallbyBrownandmewillbring

aboutariscinthepricesofgrainsintheworldtrademalket・Accordingtomy

fOrecast,assumingthelongtermpriceelasticityoftheworldgrainsupplyand

demandtobeO15(ratiosbetweenratesofchangeinsupplyanddemandagainst

thepricechangeratecausingthechangesinthesupplyanddemand),the

intemationalgraintradepricewillincreaseby50冊compalcdtoitsl9931evel

by2020・Tmsincreaseinthegraintradepricewillleadtoconsiderableincrease

inthedomesticpliceofriceandothergrainsandwillcausesignificantdifficulties

tothehugeimpoverishedpeopleinthedevelopingcountries,whonownumbers

morethanL1billion,andwilllikelybelargeinyear2020・

Asignificantglobalshortfallofglainsisfblecastfbryear20ZObecauseof

thelong-runtransfOnnationmtheEuropeanandAmericanagriculmralpolicies，

thelimitationsinthenaturalresoulcesandintheimprovementinagricultural

technology,andpopulationexplosionandfastecononncgrowthinthedeveloping

countrieswhichleadtofastmcreaseinthedemandfOrfOodandfeedgrains．
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ChinaandJapanwillbeimportantplayersinthelong-tennworldfboddemand

andsupplysimation・LargeandcontinuousJapanesericeimportswillraiseand

de-stabilizethericepriceconsidemblythmughoutAsiawhichwillresultinthe

crisisfOrthehugeAsianpoor，TheJapaneseselfLsufficiencyratiofOrgrainsis

fOIecasttodeclcasefrom28兜inl993to219i6in2020asshowninTable2ifthe

currentJapaneseagriculturalpolicyismaintainedTheJapaneseimportof

agricultural,fOrestryandfisheryproductswhichincreasedafterthewarmuch

fasterthemtheEulopeancountries，importcausedseriousenpholizationproblems

ininlandandseawatersinJapanandalsocausedseveleenvironmentaldestruction

abroadassymbolizedbyJapaneseshrimpimportandtropicaltimberandwood

importslbelieveJapanimportstoomuchagricultural,fOrestryandfishery

productsasitcausesseriousenvironmentalproblemsinJapanaswellasinthe

devclopingcountries,thecrisistothehugepoorinAsiandevelopingcountriesin

thecaseofriceimport,andseriousconcemsaboutfOodsecurityandlossof

extemalvaluesderivedfiomtheprimalyindustriesbytheJapanesebecauseof

thefastdeclineinthcselfsufficiencyratiosfOrgrainsandotherprimaryproducts・

WeshouldrefOnngreaUyandappropriatelyJapan，sagricultural,fOrestryand

fisherypolicyandtheirsystememphasizingmoredomesticproductionofthe

agricultural,fOrestryandfishelyproducts,includingrice,whichwillleadusto

higherselfsufficiencyratiooftheseproductsandtolowerdomesticandfOIcign

environmcntal,socialandextemaldamages．
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Chart2TheTransfmmationintheNorth-SOuthFoodDemandandSupply

StructurefmmtheLastHalfoftheEighties
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Chart５ TheEstimatedFutureEffMsoftheJapan，sEmergencylmports

andMinimumAccesslmportsofRicetothelnternationalRice
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TablelRecentLargeDeclinesintheAnnualGrowthRatesfDr

GlobaIYieldandProductionofMajorGrains

Uni[:兜
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