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Decomposingpermanentandtransitorypoverty

JanGoebel
�

Abstract

This paperproposesa new methodof calculatingtheproportionof per-
manentlyimpoverishedpersonsamongpersonsin poverty asa whole. The
papershows that thewidely usedShorrocks-Index for decomposingperma-
nentandtransitoryinequalitycanalsobeacquiredto describepoverty. This
methodovercomescertaindifficulties involved in the methodsof Rodgers
& Rodgers(1993). The characteristicsof the proposedPoverty-Stability-
Index allow for an intuitivedifferentiationbetweentherelative sizesof per-
manentandtransitionalpoverty. Empirical resultsusingdatafrom theGer-
manSocio-EconomicPanel(GSOEP) will bepresentedfor East-andWest-
Germany.

Zusammenfassung

In dervorliegendenArbeit wird eineneueBerechnungsweisedesAnteils
permanenterArmut andergesamtenvorhandenenArmut vorgestellt.Eswird
gezeigt,dassder weithin genutzteShorrocks-Index zur Zerlegungvon per-
manenterundtransitorischerUngleichheitauchzurBeschreibungvonArmut
genutztwerdenkann.Damit könnenUnzulänglichkeitenin dervonRodgers
& Rodgers(1993)gewähltenBerechnungbehobenwerden.DieNutzungdes
hiervorgeschlagenenArmuts-Stabilitäts-Koeffizientenerlaubteinegut inter-
pretierbareUnterscheidungderrelativenGrößevon permanenterundtransi-
torischerArmut. EmpirischeErgebnissewerdenanhanddesSozio-oekono-
mischenPanelsfür Ost-undWestdeutschlanddargestellt.
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1 Introduction

The increasinguseof a dynamicperspective in poverty researchhasmeantthat

moreandmoreresearchersdistinguishbetweenpermanent(orchronic)povertyand

transitorypoverty. The classificationof differentdurationsof poverty by Walker

& Ashworth(1992)is basedon thewidespreadmethodof N-times-X(NTX) mea-

suresandthe associateduseof individual cross-sectionalincome. Resultsfrom

researchonmobility andinequalityindicate,however, thatthesestudiesof income

atseparatepointsin time fail to takelong-termwelfarelevel into account.

Usingthewell establishedconceptof permanentincome,Rodgers& Rodgers

(1993)suggesteddividingpovertyinto achroniccategoryandatransitorycategory.

Theseresultswerethencomparedwith thoseof NTX measurements.1 Theirresults

for theUnitedStatesindicatedthattheNTX-methoddrasticallyunderestimatedthe

proportionof personsin permanentpoverty amongimpoverishedasa whole. One

advantageof themethodfrom Rodgers& Rodgersis thatotherinequalitymeasures

aswell asthehead-countratio canbeused.TheRodgers& Rodgersapproachis

not restrictedto the comparisonof classicalpoverty measuresfor different time

intervals.However, theRodgers& Rodgersindex is notnormalized,i.e. it doesnot

ensurethatthevaluecalculatedliesbetweenzeroandone.Theapproachdiscussed

here,which is basedon theShorrocksmethodof measuringpermanentinequality

(Shorrocks,1978),can,however, overcomethisweakness.

Theindex introducedby Shorrocks(1978)(theso-calledShorrocks-Stability-

Index or Shorrocks-Index) is widely usedto compareinequalityin m periodswith

the inequalityin theaggregatedperiod.2 The index givestheexact proportionof

permanentinequalityto total inequality.

Thepaperwill proove thatany additivedecomposablepoverty measure– here

shown for the index introducedby Foster, Greer& Thorbecke(1984)(FGT with

α � 1) – correspondswith the axiomsset up by Shorrocks(1978) and that the

Shorrocksindex can thereforebe usedfor the analysisof the effects of income

mobility for povertymeasurementaswell.

Thepaperstartswith a shortdescriptionof Rodgers& RodgersandShorrocks

basicideas,thenShorrocksconceptwill beappliedto theFGT. Finally, someem-

pirical resultsfor Germany, basedondatafrom theGermanSocio-EconomicPanel

(GSOEP) will begiven.3

1Otherpossibilitiesof directly including thedurationof poverty in the poverty index areillustrated
for theSen-Shorrocks-Index by Osberg & Xu (2000)andfor theFGT-Index by Weikard(2000).

2Burkhauser& Poupore(1997),Fabig(1999).
3TheGSOEPdatabaseis a longitudinalrepresentative survey containingsocioeconomicinformation
on privatehouseholdsin theFederalRepublicof Germany (seeWagneretal., 1993).2



2 Measuring permanent poverty according to Rodgers &

Rodgers

A commonlyusedapproachfor themeasurementof persistentandtransitorypoverty

is theNTXmethod.It tabulatestheproportionof personswith incomesbelow the

poverty line in x out of n time periods,where0 � x � n. The prevalenceof per-

sistentversustransitorypoverty is thenassessedby comparingthe proportionof

peoplewhowherepoorin all periodswith theproportionof peoplewhowerepoor

in justoneor a few periods.4

Theconceptof permanentincomerepresentsan alternative to thewidespread

NTX methodof classifyinganddescribingpermanentor chronicpoverty. In this

approach,(real) incomefrom severalyearsaresimplyaddedup or averaged.This

conceptassumesthat individualscanperfectlyshift andredistributetheir income

over time. Thatentailsthatanindividual cancompensatefor a short-termstint in

povertyby self-insurance.5

In Rodgers& Rodgersapproach,anaverageannualpoverty index, which con-

sistsof theweightedaverageof theannualpovertymeasuresfor eachyear, is first

definedas:

Ap � T ��� T

∑
t � 1

wtPt 	 (2.1)

wherewt � weightat time t, ∑T
t � 1 wt � 1 andPt � is anadditively decomposable

poverty measureat time t. Rodgers& Rodgersusethe percentageof the cross-

sectionalpopulationin thetotal populationasweight(wt � nt
N , whereN � ∑T

t � 1 nt

andnt thenumberof respondentsattimet). They definetheirpopulationof interest

to be all individualswho arepresentat theendof the incomeperiod(Rodgers&

Rodgers,1993,p. 36).

In orderto measurechronicpoverty, permanentincomeduringtheperiodstud-

ied is usedanda povertymeasure(P) is calculated:They usethehead-countratio

4Duncanetal. (1993)andWalker(1998).
5Due to the necessityof assumingintertemporalredistribution for calculatingpermanentincome,
Rodgers& Rodgers(1993)attemptto takethedifferent interestratesfor debtandsavings into ac-
count.They givethefollowing reasonfor doingso: “GivenaT-yearobservationperiod,ourmeasure
of anagent’s permanentincome,Y

�
, is equalto themaximumsustainableannualconsumptionlevel

thattheagentcouldachievewith his or heractualincomestreamover thesameT years,if theagent
could save andborrow at prevailing interestrates.” (Rodgers& Rodgers(1993),p. 31.) The dis-
advantageof this type of approachlies with its failure to reflectindividual needand thereforethe
poverty line. This leadsto a situationin which savings anddebtexist for all incomes(except for
if incomewasthe samein all the years),regardlessof the incomelevel. SeeRodgers& Rodgers
(1993),p. 36f. for a moredetaileddiscussion.
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andtheFGTα � 2.6

Cp � T ��� P � Y � 	 (2.2)

whereY � � Y 
T1 	 Y 
T2 ����� Y 
Ti ����� Y 
Tn � . n is the sizeof the populationandY 
Ti is the

permanentincomeof personi duringtheperiodT. Theextentof transitorypoverty

is thereforedefined(accordingto Rodgers& Rodgers)asthe differencebetween

thetwo indices:

Tp � T �
� Ap � T ��� Cp � T � � (2.3)

In theapproachof Rodgers& Rodgers,however, it is not necessarilythecase

thatAp � T ��� Cp � T � . They commenton thisasfollows:

“A positive Tp � T � equalstheamountof poverty which is not chronic

in an averageyear. A negative Tp � T � equalsthe amountof chronic

poverty which is temporarilyabsentin anaverageyear.” (Rodgers&

Rodgers,1993,p. 32)

and,furthermore,

“We have foundthatnegative valuesfor Tp � T � occurquitefrequently

when the poverty index, P, is the head-countratio [. . . ]. Negative

valuesseldomoccurwhenP is a functionof povertygaps.” (Rodgers

& Rodgers,1993,footnote6)

This means,however, that the percentageof permanentpoverty in average

poverty is not alwaysbetweenzero andone. The incidenceof a negative value

doesnotnecessarilyindicatethatchronicpovertydid notappearin acertainyear.7

Thisvaluecanbeattributedto two otherfactors.Oneis theweightsused,because

they dependon the sizeof thepopulationat the individual periodsof time. This

is particularlythe casewith the headcountratio, becauseeachpersonis thereby

countedusingthe samerate (in contrastto the FGTα � 2). The secondlies in the

useof afixedpoverty line. Becauseof thesetwo factorstheconcavity of theindex

duringseveralperiodsis no longerensured.A methodof modifying theindex so

thatit ensuresanormalizedvaluebetweenzeroandonewill beoutlinedin thenext

two sections.

6Thehead-countrationisdefinedasq
n, whereq � numberof personspoorandnnumberof all persons.

For thedefinitionof theFGT, seeequation4.1.
7This is a ratherunlikely interpretationwhenoneconsidersthatthetermchronicdoes,by definition,
meanthata personis alwayspoor
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3 The Shorrocks-Index

Shorrocks(1978)definesthefollowingconditionsfor inequalitymeasuresto derive

hiscoefficient:

I � Y ��� g

�
Y
µ � 	 (3.1)

whereY � � Y1 	 Y2 	 ����� 	 Yn � andµ � 1
n ∑n

i � 1Yi .

Using a socialwelfarefunction (continuous,strictly monotonicandsymmet-

ric) written asW � F � Y � , the welfarelevel of the equallydistributedequivalent

income8 (Ye) is thenequalto thewelfarelevel of theempiricaldistribution:

F � Ye 	 Ye 	 ����� 	 Ye ��� F � Y � (3.2)

andcanbewrittenexplicity as

Ye � f � Y � � 0 	 (3.3)

where f � � � is alsocontinuous,strictly monotonicandsymmetric. The inequality

index is then

I � 1 � Ye

µ
� 1 � f � Y �

µ
� 1 � f

�
Y
µ � 	 (3.4)

if F � � � is assumedto be strictly quasi-concave andhomothetic.Thereforef � � � is

between� 0 	 1� andlinearhomogeneous.Thesestepscorrespondto theassumption

thattheinequalitymeasureis meanindependent.

Shorrocks(1978)furthershowsthatg � x��� 1 � f � x� is strictly convex: Define

σ � 0 suchthat f � x��� σ f � x����� f � σx��� andaftercertaintransformations(for fur-

therdetails,seeShorrocks(1978),p. 380)onereachesthe following conclusion,

which is thebasicconditionfor convexity:9

g � λx � � 1 � λ � x� ��� 1 � f � λx � � 1 � λ � x� � (3.5)

g � λx � � 1 � λ � x� ��� λg � x� � � 1 � λ � g � x� � (3.6)

8“. . . the equallydistributed equivalentincomeYe is that amountof incomewhich, if received by
all individuals,generatesthesamelevel of socialwelfareasthedistribution Y.” Shorrocks(1978),
p. 379.

9Where0 ! λ ! 1 anddescribestherangein which theconvexity hasto befulfilled..
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Finally, theIndex canbewrittenas:

SI � I � Y �
∑T

t � 1 wt I � yt � 	 (3.7)

whereY � ∑T
t � 1 yt , wt � µ " Y #

µ " yt # andI � � � is a convenientconvex inequalitymeasure.

4 The measurement of permanent poverty

Thewell known povertymeasureintroducedby Fosteretal. (1984)is definedas:

FGTα � 1
n

q

∑
i � 1

�
z � yi

z � α
; α � 0 (4.1)

whereq � is thenumberof personspoor, z � poverty threshold,n � numberof all

persons,y � anindicatorto describepoverty (i.e. income)andα � aparameterfor

weightingtheindividualpovertygap.

Besidesotherfeatures,theFGTmeasureis meanindependent(with theuseof

a relativepoverty threshold).Thismeansthat

FGT � y�$� FGT

�
y
µ � � (4.2)

To usethe FGT with the Shorrocks-Index, the following conditionhasto be

satisfied:

FGT � λ % x � � 1 � λ �&% x� �'� λ % FGT � x� � � 1 � λ ��% FGT � x� � � (4.3)

In otherwords,it hasto bestrictly convex. This will bethecase,because“the

strictconvexity of Pα in thevectorof poorincomesfor α � 1” is given(Fosteretal.

(1984),p. 763).

Assumingthesesteps,theShorrocksIndex canbesimilarly appliedto measure

theextentof permanentpovertyandwill bedefinedasfollows:

SP � P � Y �
∑T

t � 1 wtP � yt � 	 (4.4)

whereY � ∑T
t � 1 yt , wt � µ " Y #

µ " yt # andP � � � is aconvenientconvex povertymeasure,like

FGTα ( 1.

Theproportionof permanentpovertycanthereforebecalculatedpreciselyus-
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ing

1. theconceptof permanentincome,
2. aconvex povertymeasureand
3. a relativepoverty line.

5 Empirical Illustration

The measurefrom Fosteret al. (1984) with α � 2 wasusedfor calculatingthe

poverty stability coefficient. However, given the useof the FGTα ( 0 index, the

interpretationof theresultsis somewhatdifferentascomparedto theclassicalNTX

methodwhich usestheheadcountratio. A resultof 40%doesnot meanthat40%

of poor personsshouldbe classifiedaspermanentlypoor, but ratherthat 40% of

poverty, asmeasuredby theFGTα ( 0 index, is classifiedaspermanentpoverty.

Table 1: The Poverty Stability Coefficient for West-Germany (1985-1998)with
increasingperiodsfor permanentequivalentincome(new OECDscale).

POVERTY INEQUALITY

Year Market
Income

Decrease
from prev.
year

Net
household
income

Decrease
from prev.
year

Market
Income

Net
household
income

1985 1.000 — 1.000 — 1.000 1.000
1986 0.893 0.107 0.639 0.361 0.966 0.953
1987 0.842 0.051 0.542 0.097 0.947 0.936
1988 0.807 0.035 0.480 0.062 0.934 0.923
1989 0.784 0.023 0.450 0.030 0.923 0.912
1990 0.771 0.013 0.421 0.029 0.912 0.901
1991 0.755 0.016 0.411 0.010 0.903 0.892
1992 0.740 0.015 0.385 0.026 0.892 0.883
1993 0.724 0.016 0.369 0.016 0.884 0.877
1994 0.708 0.016 0.361 0.008 0.876 0.873
1995 0.693 0.015 0.345 0.016 0.870 0.869
1996 0.676 0.017 0.334 0.011 0.864 0.865
1997 0.663 0.013 0.326 0.008 0.856 0.860
1998 0.650 0.013 0.316 0.010 0.850 0.856

Source:GSOEP-PSID-Equivalent-Files,author’scalculations(nethouseholdincomewith 1%
Bottom-Coding).

Table1 and2 show the valuesof the stability indicescalculatedfor both net

householdincomeandmarketincomeover anextendedperiodof time (Only per-

sonsfrom WestGermany couldbeincludedleadingupto reunification)10.

10A balanced-panel-Designwasusedto calculatethesevaluesfor eachof theyearslisted, in table1
balancedover 1985-1998andin table2 over 1985-1991or 1992-1998.Thedataareweightedwith
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Thevaluefor 1985-1998(Table1) indicatethattheclearestreductionof perma-

nentincometook placein thefirst threeto four yearsstudied.Permanentpoverty

continuedto decreaseafterthat,but ata slowerrate.

Table1 alsoprovidesthevaluesfor theoriginal inequalitystability coefficient

(Columns5 and6). The reductionof inequalityover time, as indicatedby these

values,is very low comparedto the reductionin permanentpoverty. Pleasenote,

however, that only the lowestendof the incomedistribution is consideredwhen

looking at poverty reduction,while a decreasein inequalityreflectsdevelopments

within theincomedistributionasawhole.

It isalsoclearthatthedegreetowhichpovertyis reduceddependsuponwhether

marketor nethouseholdincomeis used.Again theindex is verydifferentfrom the

index usedin measuresof overall inequality. Thereductionof permanentpoverty

calculatedusingmarketincomeis usedis clearlymoresignificantthanthatcalcu-

latedwith disposableincome.Thedifference,however, barelyincreasesafter two

years.

Thedivergenttrendsof thetwo stability coefficientsof inequalityandpoverty

for marketaswell asnethouseholdincomeindicatethat the tax andtransfersys-

temis moreeffective in preventingpermanentpoverty thanin reducingpermanent

inequality.

Within theperiodusedfor thecalculationsin Table1 48%of poverty, asmea-

suredusingnethouseholdincome,canbeconsideredpermanentafter threeyears

(in 1988),while the correspondingpercentagefor thirteenyearslater remainsat

31.6%(if with an increasedtime periodpeoplearecapableto perfectlyshift and

redistribute their incomeover time). Using marketincome,the percentagesare

80.7%after threeyearsand65%after13 years.This meansthatalmostone-third

of averagepovertycanbeviewedaspermanent,evenover longtimeperiods.How-

ever, thishighproportionis dueto thelargenumberof pensionersin Germany who

do notearnmarketincomesbut receive public transfersonly.

If onedistinquishesbetweenthe trendfrom 1992to 1998aswell asbetween

theeasternandwesternpartsof Germany, aspresentedin Table2,cleardifferences

becomeapparent.The differencebetweenEastandWestwith regardsto market

incomeis notvery large. Thepercentageof permanentpovertyafterthreeyearsis

83,4%in theWestand78,5%in theEastand,after six years,76,3%and68,3%,

the GSOEPlongitudinalweightingfactorsaccordingto the underlyingtime periode. The poverty
thresholdof 50% of the meanof eachwave was used,calculatedseparatelyfor East-and West
Germany if thesepopulationareanalysedindependently. Theincomesarerealincomesadjustedfor
inflation (baseyear:1998),separatlyfor East-andWest-Germany.

8



Table2: PovertyStability Coefficient (1985-1991and1992-1998)

West-Germany Germany West-Germany East-Germany
year market hhnet year market hhnet market hhnet market hhnet
1985 1.000 1.000 1992 1.000 1.000 1.000 1.000 1.000 1.000
1986 0.917 0.647 1993 0.908 0.668 0.913 0.677 0.892 0.633
1987 0.873 0.549 1994 0.864 0.586 0.870 0.619 0.823 0.410
1988 0.849 0.502 1995 0.830 0.520 0.834 0.557 0.785 0.336
1989 0.828 0.465 1996 0.796 0.454 0.800 0.486 0.734 0.322
1990 0.813 0.432 1997 0.774 0.424 0.779 0.462 0.708 0.269
1991 0.798 0.424 1998 0.756 0.393 0.763 0.436 0.683 0.258

Source:GSOEP-PSID-Equivalent-Files,author’s calculations,new OECD-scale,nethousehold
incomewith 1%Bottom-Coding.

respectively.

This is, however, differentwhennethouseholdincomeis used– thatis, when

redistribution via taxes and transfersare takeninto account. The percentageof

permanentpoverty is then55,7%in the Westandaround33,6%in the Eastafter

threeyearsand,aftersix years,43,6%anda mere25,8%,respectively. This im-

plies more than40% fewer permanentpoverty in the easternpart of the country

comparedto thewesternpart.

Table 3: PermanentPoverty using different poverty measures:Comparisonof
additive decomposablepoverty measures(Rodgers& Rodgersapproach)andthe
povertystability coefficient.

Percentageof permanentpoverty based
on net equivalent houshold income
(new OECDscale)in averagepoverty

NTXα Additive Decompo-
sition (Rodgers &
Rodgers)

Poverty Stability Co-
efficient (PSC)

West-Germany (1985-1991) 8.3 47.9 42.4
Germany (1992-1998) 8.9 49.7 39.3
West-Germany (1992-1998) 11.1 53.4 43.6
East-Germany (1992-1998) 1.4 45.0 25.8

Source:GSOEP-PSID-Equivalent-Files,author’s calculations,1% Bottom-Coding,new OECD-scale,1985-
1991WestGermanyonly.
αTheNTX measurementcalcalutesthepercentageof permanentlypoorpersonsamongall personsin povertyat
thatparticularlytime. Therefore,thenumberscannotbecompareddirectly andweresimply includedherefor
thesakeof completeness.

Comparisonof the resultsfrom the poverty stability coefficient and the ad-

ditive decompositionmeasureusedby Rodgers& Rodgers(1993) indicatestwo

major differences.(Seethe overview in Table3). On the onehand,all the per-

centagescomputedwith themethoddescribedin this paperarelower. Thereason

why thepercentagescalculatedwith thepovertystability coefficient arelower lies

with the methodof computation,which ensuresthat the coefficient alwaystakes

9



on valuesbetweenzeroandone. With additive poverty decomposition,the per-

centageof permanentincomein westernGermany rosefrom 47.9%in 1985-1991

to 53.4%in 1992-1998.In contrast,thepoverty stability coefficient indicatesonly

a small increasefrom 42.4%to 43.6%. On the otherhand,the large difference

betweenvaluesfor the two partsof the country(in EastGermany 1992-98addi-

tivedecomposition:45%;povertystabilitycoefficient: 25.8%)comesto light. The

differencesin thevaluesfor theeasternpartof thecountryare,however, very large.

Exaggerationof permanentpoverty indicatedby the additive decomposition

methodissupportedbyadditionalcalculationsof inequalityamongthepoor. In this

analysis,the largestreductionin inequalityis indicatedfor thecumulatedincome

of thepoor in theeasternpartof thecountry. TheNTX methodalsoindicatesthat

little enduringpovertyexistedin theeasternpartof Germany.

6 Conclusions

Thepapershowsthatit is convenientto usetheShorrocks-Index notonly for over-

all inequalitymeasure,but alsowith aconvex povertymeasure,i. e. theFGT with

a poverty aversionparameterof α � 2. This featuremakesit possibleto enhance

thedynamicdescriptionof poverty, becausetheextentof permanentandtransitory

povertycanbeestimatedwith theuseof longitudinaldatasets.A furtheradvantage

of thisapproachis thattheShorrocks-Index is well-known,canbeinterpretedquite

easily, andis sensitiveto theamountof mobility within thepopulation.
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