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+4!$*#,$:Thisstudy focuseson thedevelopmentstagesofageing and itsregionaldifferencesin Chinabased on
examination ofofficialstatisticsand documents. The developmentofageing in China hasexperienced three major
stages.Firstly,in the 1950s,low coefficientofelderly population (over65 years)paced up to primary adulttype.

Secondly,there wasa deeply drop ofthe elderly population because ofnaturaldisasterand politicalfactorsin the
1960s. Thirdly, from the 1970sto the end of20th century, the constantincreasing ofelderly coefficientmade
Chinaclosetoelderlysociety.W ithstatisticdataofpopulation,Logisticmodelisused to simulatethefuturedevelop-

mentofageing,and two characteristicsofdevelopmentofageing are presented.Firstly,asforageing from 2005 to
2050,theelderly coefficientwillgrow up significantly from 8.48% to 16.30% .Secondly,after2025,theincreasing

rateofelderly coefficientwillslow down gradually. Theregionaldifferencesofelderly population in Chinacan be
summarized asfollows:1)theeastern Chinapossesseshigherelderly coefficientand hugerelderpopulation than the

western China; 2) about47.4% ofmunicipalities and provinces in the eastern China become elderly especially
Shanghai,Zhejiang Province,Jiangsu Province,Beijing,Tianjin and Shandong Province;3)ageing intensity ishigh-
erin ruralareathan urban areabutgetting closeeach other, and therearemoreelderly peoplein ruralareathan in

urban area.Therefore,thesewillaroseaged careproblems,and itbecomesimportantissueto establish thesocialse-
curitysystem in ruralareasassoon aspossibleforelderlypeople.
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ElderlypopulationofChinahasbeenincreasingrapidly
sincethe1990s (KW ONG and CAI, 1992; W ANG,
1993; BARTLETT and PHILLIPS, 1997; ESCAP,
2002). AccordingtotheFifthNationalCensus (ZHU,
2001),bytheyear2000,thepopulation ofelderlyaged
60andoverhadreached132%106,whichwasmorethan
10% oftotalpopulationofChina.ItisshownthatChina
hasbecomeanelderlycountrybyinternationalstandard
(10% ofpopulation being aged 60 and over), and the
figurein thisagegroup isroughlyequivalentto20% of
thetotalelderlypopulationoftheworld.
Rapidly ageing ofpopulation issevere challenge for

China, whichmeansnotonlythehugeelderlypopula-
tion butalso theeconom icdevelopm ent. Somedevel-
oped countries in the world becom e elderly nations
suchasSwitzerland,Japan,whoseGDP percapitahave

exceededUS$10000butChinaonlylessthanUS$1000
(CHEN,2002).Thisim pliesthatpopulation ageing in
Chinahasemerged so earlyand too rapidly underrela-
tivelow socio-econom icdevelopm ent, and Chinahas
becom e an elderly country before itbecom esa devel-
oped country.Thecontradiction between econom icde-
velopm entandanageingsocietywillbringevengreater
pressuretoChina.
In orderto dealwith ageing problem , a law was

passed on 1 October1996, which aim ed to securethe
legitim ated rightsand interestsofelderly people, and
m anypolicieshavebeenproposedinnationallevel.But
because Chinaisa very large and rapidly varied coun-
try,nationalpolicyoftenhasdifferentexpressionsinlo-
calareas, especiallyageingpolicy, whichisfresh for
policy m akersand unawareforpublic. Thereforethis
paperfocuseson thetem poralchangeofageing and its
spatialdistributioninChinaforbetterunderstandingthe
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present state and future trend of ageing. M ost re-
searchersandpolicym akerspaidmoreattentiontoage-
inginurbanareasbutneglectedageinginruralareas,so
thepaperaddressescareneed forelderly in ruralareas
aswelltoprovidepreliminarycounterm easuresforpoli-
cym aking.
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W eusedthepopulationdatafrom !"#$% &’()*%+#’$ ,+%-
+#-+#.%* /0%12’’3(NationalBureauofStatisticsofChina,
1992,1994,1996,1997,1998,1999,2000,2002),offi-
cialstatisticsanddocum ents(M inistryofHealthofChi-
na,1996,1997,1998,1999,2000).Theelderlycoeffi-
cientattheageof65and over, lifeexpectancy, birth
rate, totalpopulation atnationalscale and provincial
levelandotherindicatorsweretakenintoaccount.Eco-
nomicdatawerecollectedfrom thosesourcesaswell.
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Allthesedataconcerningpopulation and econom icde-
velopmentwere enumerated in matching to different
provinces,autonomousregionsand municipalities.By
using GIS software(Arcview GIS.Version 3.2a,ESRI
Inc., 1992) andthevectordataof1!4000000m apof
China!, thestudyonregionaldistributionofageingin
Chinawasaccom plished.
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Analysisoftheregionaldifferenceofageing aswellas
thecorrelationbetweenageingandlifespanincreasing,
and birth rate decreasing wascompleted by DPS data
processing system forpracticalstatistics (TANG and
FENG, 2002). Form ulaontemporalchangeofageing
(basing on continuousdata from 1987 to 2001) was
simulated by Logistic M odelofSimple NonlinearRe-
gressionmethods (num ericalmethodusedinthisstudy
wasnonlinearleast-squaresm ethod)from DPSaswell.
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From themid-20thcenturytoitsend, thedevelopment
of ageing in China experienced three m ajor stages
(Table1andFig.1).
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Attheend ofcivilwarandthefoundingofP.R.China
in1949, withnationaleconom icdevelopmentand im -
provementoflivingstandard, thepopulationincreased

stably due to death rate decreasing and relative high
birthrate.Inthisperiodlow coefficient(elderlypopula-
tionattheageof65andover) at4.10% in1949paced
upto4.41% in1953andthen4.90% in1959(Table1),
which showed thatChina was in a prim ary stage of
adultsociety.
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Therewasadeeplydropoftheelderlypopulationasthe
elderlycoefficientfrom 4.90% in 1959 down to 3.54%
in1964becauseofcontinuednaturaldisasterandpoliti-
calfactors. Economicdeclineandextensivehungryall
overthe country resulted in rapid reduction ofpopula-
tionespeciallyelderlypopulation,soelderlycoefficient
wasevenm uchlowerthanitin1949.About1.36% ,the
greatreductionofelderlycoefficient, meantthatChina
returnedtoyouthtypeat3.54% .
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Sincetheendof1960snew birthpeakappeared,policy
m akersrealized itbroughtmuch pressureforeconomic
developm ent.Therefore,family planning policy,espe-
cially the one-child family policy wasputforward ex-
tensivelyinthe1980s.Ontheotherhand,therapidim -
provem entonlivinglevelbyeconom icreform sincethe
1980sextended average life expectancy atbirth. The
constantincreasing of elderly coefficient (6.96% in

Fig.1AgeingprogressofChinain1953"2001

Table1Elderly coefficientofChina

in1949"2001(age!65,% )
Year Coefficient Year Coefficient Year Coefficient

1949

1953

1959

1964

1975

1978

1982

4.10

4.41

4.90

3.54

4.80

4.80

4.91

1987

1988

1989

1990

1991

1992

1993

5.48

5.33

5.79

5.58

5.99

6.09

6.15

1994

1995

1996

1997

1998

2000

2001

6.23

6.70

6.94

7.04

7.43

6.96

7.83

" LREIS (StateKeyLaboratoryofResources& EnvironmentInformationSystem),1996.
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2000)madeChinapassontoadulttypeclosingtoelder-
lysociety.
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W ith thepopulation statisticdata,8= 20.0571

1+e
(79.5213!0.0395065)

(92=0.9220,!:= 70.9094,;<0.001)canbeusedtosim -
ulate the future developmentofageing and the elderly
coefficientsareshowninFig. 2. Accordingtothefor-
m ula, twocharacteristicsofthedevelopm entofageing
willbepresented.Firstly,from 2005 until2050,theel-
derlycoefficientwillgrow up significantlyfrom 8.48%
to16.30% ,whichm eansthatChinaisbecom ingthebig
elderlycountry in theworld.Secondly,after2025,the
increasing rate of elderly coefficientwillslow down
gradually(Fig.2).

Fig.2Developmenttrendofelderlycoefficient

inChina(age¡Ý 65,% )
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Using the data of elderly population in different
provinces, autonomousregionsand m unicipalitiesin
2000 (Table2),and theresultsoftheFourth Censusin
1990,1% and9.5% PopulationSampleSurveyin1995,
2000 forelderly population in urban and ruralarea re-
spectively(Table3),theregionaldifferencesofelderly
populationinChinacanbesum marized(Fig.3).
Firstly,theeasternChinapossessessignificanthigher

elderlycoefficient (7.33% "1.44% ) than thewestern
China(5.70% "1.24% ,5=3.244,!;<0.01).Itim pliesthat
notonlytheelderlycoefficientdifferencebutalsoelder-
ly population quantity in the eastern China are more
thanthoseinthewesternChina.
Secondly, 47.4% ofmunicipalitiesandprovincesin

the eastern China become elderly (elderly coefficient
>7% ).Six municipalitiesand provincessuch asShang-
hai,ZhejiangProvince,JiangsuProvince,Beijing,Tian-
jin and Shandong Province are in severe ageing states
with high elderly coefficientabove 8% , especially
Shanghai (elderlycoefficient=11.50% ). On theother

hand,the western Chinaonly has 25% ofelderlypro-
vinces.
Thirdly, theresultsinTable3indicated thatboth ur-

banandruralareashadhighelderlycoefficientin2000,
however, the difference ofthe elderly coefficientbe-
tween urban and ruralareas changed from 0.31% in
1990to0.74% in2000,whichshowedthatageinginru-
ralareaswas moreseverethanthatinurbanarea. Fur-
therm ore,the constantincreased elderly coefficientin
ten years (1990!2000) as 2.00% (7.74% !5.74% =

Table2Comparisonofelderlycoefficientbetween
easternandwesternChinain2000(age!65,% )

EasternChina Elderlycoefficient W esternChina Elderlycoefficient

Heilongjiang

Jilin

Guangdong

Jiangxi

Hubei

Fujian

Hainan

Shanxi

Hebei

Henan

Hunan

Anhui

Liaoning

Shandong

Tianjin

Beijing

Jiangsu

Zhejiang

Shanghai

M ean

5.42

5.85

6.05

6.11

6.31

6.54

6.58

6.20

6.86

6.96

7.29

7.45

7.83

8.03

8.33

8.40

8.76

8.84

11.50

7.33"1.44

Qinghai

Ningxia

Tibet

Xinjiang

Gansu

InnerM ongolia

Guizhou

Shaanxi

Yunnan

Guangxi

Sichuan

Chongqing

M ean

4.33

4.47

4.50

4.53

5.00

5.35

5.79

5.90

6.00

7.12

7.45

7.90

5.70"1.24

Sources: 1. http://www.stats.gov.cn/tjgb/rkpcgb/; 2. http://www.he-

brkjsw.gov.cn/xinxi/news/2004524/2004524172803.htm

Note: ThedivisionofeasternandwesternareasisaccordingtoOffice

ofLeadingGroupforW esternRegionDevelopmentoftheStateCoun-

cilofthePeople’sRepublicofChina,http://www.chinawest.gov.cn/

Table3Resultofsamplesurveyforelderly

populationinurbanandruralareas

1990 1995! 2000"

Urbanarea

Ruralarea

Population#

Coefficient

Population$

Coefficient

11466799

5.43

47878051

5.74

177383

6.96

590105

6.68

1930730

7.00

5802488

7.74

Notes:% 1% PopulationSam pleSurveyin1995;& 9.5% Sample

Surveyin2000;’ Populationinurbanarea!totalpopulationliv-
ing in thedistrictsofcitiesthatare sub-divided into districtsand

thoseliving in thestreetcommitteesofcitiesthatare notsub-di-

videdintodistricts; ( Population in ruralarea!totalpopulation
thatarenotin thecitiesand notliving in theneighborhood com-

mitteesoftownsunderthejurisdictionofcitiesthatarenotsub-di-

vided into districtsand thoseliving in theneighborhood commit-

teesoftownsdirectlyundercountry’sjurisdiction.
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2.00% )inruralthan1.57% (7.00% !5.43% = 1.57% )in
urbanareasmeantthatthespeed ofageingin ruralarea
wasfasterthanthatinurbanarea.Additionally,hugeel-
derlypopulationinruralareascanbeseenfrom Table3
aswell.
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Thepopulation ageing in Chinaresulted from two ma-
jorfactors: increasinglifeexpectancydueto improve-
mentin Chineseliving quality (YUAN !" #$., 1992;
HARBAUGH and W EST,1993)and thereduced birth
ratebroughtaboutthefam ilyplanningpolicyespecially
onechildfamilypolicy.Thecombinationofpopulation
growthratereductionandlifeexpectancyincreasinghas
inevitable impacts on the speed and scale ofageing.
M oreelderlypeopleneedmorehelpfrom notonlytheir
fam iliesbutalsothegovernm ent,becausefamily isstill
principalunitresponsible for its m embers in China,
thuselderly people willrely on family supportm ateri-
ally. Butone-child fam ily willprovide lessavailable
careand supportfortheoldergeneration,acouplehas
to supportfour elderly people and raise one child at
the same time (LIU !" #$.,1995).The occurrence of
theso-called "4-2-1 fam ily" (fourgrandparents, two
parents and one child) extensively m eans thatthere
willbemoreburdenson theonechild in everyfamily.
The rapid ageing and care of elderly people have

very im portantpolicy im plication forfam ily planning.
Som e argued if China should remain the policy of
fam ily planning especially one-child fam ily policy be-
cause ofdiam etric contradiction on fertility reduction
and population ageing. AtpresentifChina givesup

population control,thehugepopulation basewillm ake
population increase enormously and ruin the achieve-
m entofthe low fertility,consequently aggravate m ore
socialeconomicburden. Theproperoption forChina
isto continue the fam ily planning policy and adjustit
reasonably according to population changeand tem po-
raldevelopmentofageing.
AsChinaisahugecountrywith marked regionaldif-

ferences, the varied ageing coefficients in different
provinces, autonom ous regions and municipalities
showed they arein differentageing types.In fact,high
coefficientin Shanghai, Zhejiang Province, Jiangsu
Province, Beijing, Tianjin and Shandong Province,
presents the necessity to dealwith ageing problem in
eastern China.Buttheirwell-developed socio-econom -
iclevelmakesthesocialsecuritysystem moreefficient
forelderlypeople.In addition thelabormigration from
western Chinaand ruralareasto the eastern and urban
areas, the ageing progressin eastern China and cities
will be decelerated.Taking the exam ple of Beijing,
3"106 externalpeople have postponed the ageing pro-
cessforfouryears(Beijing StatisticalBureau,2002).
On theotherhand, laborm oving from western China
especially countryside, forexample, 66"106 young
peoplelefttheirhom etown in countrysidein 1995 and,
49.4% ofthem willstay attheworking placesforlong
period (CHEN,2002),which would speed up the age-
ingprocessin ruralareas.
Besides lack ofpension and assistance forpost-60

generation,rapid ageing makescareforelderly in rural
area a more difficult problem (LIU and HUANG,
2004). Two m ain aspectsofcareforelderlypeoplein
countrysidestand out.Firstly,sm allerfamiliesarelike-

Fig.3RegionaldistributionsketchofageinginChina
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ly to have to shoulder the increasing responsibilities
forcare ofelderly people.Atpresent,more than 60%
oftotalelderlypopulation livein familysustentation in
ruralarea (W ANG, 2002), and, itisimpossible to
change the style forfarmers’fam iliesin coming short
period. In thecontrarycase, oneelderperson issub-
sisted by 8 young farm ersnow willbe changed to 2.5
young farmersbytheyear2050.Additionally,fam ilies
with less than three members will increase from
19.69% now to m orein future,especially theso-called
"Emptied Nest",which resulted from young generation
m igration,willaggravatetheburden forsupporting el-
derlypeoplein ruralareas.
Secondly, diseasessuch asinfectiousdiseases, en-

dem ic diseases related to agriculturalsociety are still
therisk forelderlypeopleinruralareas. Forexample,
iodine deficientdisordersprevalently in 1778 counties
ofChina with 7!106 patients in countryside in 1996.
Andthereare43!106dentalfluorosisand1.6!106skel-
etalfluorosispatientsin1230counties in1996!.Atthe
sam e time som e diseases such as HIV and Ageing
Alzheimerhavediffused in ruralareas.M oreover,var-
ied potentialdiseasesrelated to heavierphysicalwork,
intensivepsychologicalpressureandcontam inatedcon-
dition foryoung peoplein mining and urban areaswill
occurinruralareaswhentheybecom eoldandreturnto
theirhom etown (DUAN,2003;JIANG,2004).Conse-
quently, illnessforthecom ing elderlypopulation will
resultin m ore serioushealth care problem in ruralar-
eas.
Untilnow, mostfarm ersarenotsupportedbymedi-

calinsurance system due to theirlow incom esand the
weakness of state supporting ability. The so-called
"co-operativehealthcaresystem"builtinthe1960swas
usedto beeffectivefordiseasetreatmentand controlin
helpingfarmersto dealwith deficiencyofmedicalcost
inruralareas. Thesystem wasakindofm edicalfoun-
dation collected limited m em bership from individuals
andthemostfrom farm ers’collectivefunds. W henthe
m edicalcostwastoo much to be paid by the peasant
himself,thefoundationwouldcoveritbyusingChinese
traditionalherbalm edicine. Butwiththeprivatization,
thedisintegrated system can notbere-builtup, there-
foreitisnecessarytoestablishnew m edicalcaresystem
inruralareasassoonaspossible.
Atpresent,old-ageinsuranceisagrowingsystem .In

thepast, pensionswereonly provided forthegovern-
m entstaffsandworkersinstate-ownedenterprises, the
oldresidentsinruralareascouldnotbesupported.Now

inthecities,andold-agepension fundhasbeencreated
fornotonly elderly peoplefrom governm entorganiza-
tionandinstitutionsbutalsoprivateenterprises. In the
countryside, itisa very com plicated issue to provide
old-ageinsurancefor900!106 ofruralresidents. They
havetobesupportedbytheirfam ilies,whichisattribut-
edto lower levelof nationaleconom ic situation and
hugepopulation. A new old-ageinsurancesystem for
farmersisin experim entation, which collected mainly
from individuals,subsidizedbycollectivefundssoasto
help peasantsto alleviate worriesabouttheirold age.
Butnow only 10% ruralresidentsaresupported by in-
suranceinmoredevelopingareas.
W ithrapidageing, theconflictsbetweentheneedsof

elder farm ers and their poor ability to supportthem -
selvesbecomem oreacute. Becausethisistoocompli-
catedtodealwitheasily,som estudiesonlyfocusonthe
constructionofsocialsecuritysystem inurbanareasor,
re-organizingsocialwelfaresystem forelderlypeoplein
ruralinternal(BARTLETT and PHILLIPS,1997),ne-
glectthepolicyperform anceforfarm ersinnationallev-
el. The laterwe builtsocialsecurity system in rural
area,themorepassiveweareinfuture.W hatweshould
donow atfirstisto establish anew insurancesystem in
ruralareasby state governm entand to encourage pri-
vate investm entfrom both dom estic and abroad atthe
sametim e.Secondly,in orderto lighten financialbur-
denoffarm ers,itwillbeusefultoexem ptfarm ersfrom
taxationtoconstructsocialinsurancesystem .
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Inthefirstfivedecadesofthe21thcentury, theelderly
coefficientwillgrow up significantly from 8.48% to
16.30% , andafter2025, theincreasingrateofelderly
coefficientwillslow downgradually.W ithlifespan in-
creasingandbirthratereducing, therewillbemoreel-
derinthecomingfuture,whichwillbringm oreburdens
on the one child fam ily because the oldergeneration
m ainlyreliesonfamilysupport. Itisurgenttoconsider
aboutestablishing a wellsocialsecurity system and
policygradualtransitionfortherapidageing.
The eastern China, especially Shanghai, Zhejiang

Province,Jiangsu Province,Beijing,Tianjin and Shan-
dongProvince,possesseshigherelderlycoefficientand
hugerelderlypopulationthanthewesternChina. Age-
ing degree in ruralarea ishigherthan urban area but
gettingcloseeachotherand,therearem oreelderlypeo-
plein ruralareathan them in urban. Becauseoflabor

"M inistryofHealthofChina,1997.AnnualReportofEndemicDiseasesPreventioninChina.
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m igration,them ostleftinruralaretheelderly,children
andweakwom en. Thisbringsacuteproblem onessen-
tialsecurityforelderlypeopleinruralarea.
Careforageing population in ruralareaism ore im -

portantand the socialsecurity system m ustbe estab-
lishedassoonaspossible.
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