
I Rice in Asia:Is lt Becoming an lnferior Good?
Reply

Shoichi lto,Eo Wesley Fo Peterson,and Warren Ro Grant

Given thc promincncc of ricc in Asian cconomics as
well as thc importancc of Asia for world rice lnar―

kcts, it is not surprising that thc rcsults wc rcportcd

in our articlc(ItO, PCtcrson, and Grant)Were some―

what controversial Wc concludcd that dcclining in―

comc clasticitics of dcmand for五 cc in Asia mcan that

prcdictions bascd on conventional clasticity cstilnatcs

arc likcly to ovcrcstirnatc total dcmand Although thc

authors of thc two commcnts rcach their conclusions

using very differcnt approachcs,thcy appcar to agrcc

that our prcdictions undcrcstimatc futurc ricc dcmand

in Asia.This debate is important bccausc ccrtain pol―

icy dccisions in Asia,as wcll as in othcr nations cx―

porting or importing五 ce,may depcnd on how actual
Asian五ce dcmand cvolvcs ln our rcply,、 ″c rcspond
to cach ofthc commcnts in tum.

Reply to Huang,David,and Dulf

Huang, David, and Duff raise a numbcr of issues
conccming data and mcthod ln particular, thcy ar―
guc for thc following proccdurcs:(α )usc Of privatc
consumption expcnditurcs cxprcssed in a common
currcncy rathcr than pcr capita gross domcstic prod―

uct(GDP)cxpressed in national currencics,(b)uSe
of domcstic pHcc data instcad of、 vorld pricc data,

and(C)thC uSC Of pHor inforttnation in spccifying thc

Hdge rcgrcssion Using thesc proccdurcs, thcy rees―

tiinatc our modcl and obtain rcsults that diffcr from

thc rcsults we rcportcd.Howcver,thcir results do not

diffcr grcatly from thosc wc rcportcd Whilc thc in―

comc clasticidcs cstimatcd by Huang,1)avid,and I)uff

decline morc slowly than those wc cstimatcd and rc―

main positivc in two countrics whcrc our cstilnatcs

indicatc that ricc has bccomc an infcrlor good, thc

gcncral tcndencics prcdictcd in our study arc repli―

catcd in thcirs.

There 、vill always be differenccs in clasticity cs―
timatcs dcrivcd from diffcrcnt rcscarch approachcs

and data sets(Gardincr and E)ixit). ChoOSing bc―
twccn two scts of cstimatcs is complicated in this case

bccausc, duc to thc usc of ridgc rcgrcssion, thc di―

agnostic statistics associated with each modcl arc not

rcliablc Although thc cstimatcd standard crrors in our
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modcl arc substantially smaner rclativc to thcir cor―

responding cocfficicnts than is thc casc for thc modcl

rcportcd by Huang,IDavid, and Duff, this cannot be

takcn as an indicator of statistical supcrio五 ty bccausc

of thc biascs introduced by u,ing ridgc rcgrcssion.

Price has devcloped a forlnal proccdurc for compar―

ing two modcls ofthis naturc,but such a tcst rcquircs

morc data, spacc, and timc than wc havc availablc.

However, the challcngc to our rcsults prcscntcd by
Huang, David, and Duff is bascd cntically on thc
procedural points thcy raisc ln thc abscncc of sta―

tistical indicators, an cxanlination of thc validity of

thcse points is a rcasonablc way to approach thc eval―

uation of thcir c五 ticisms

The irst procedural point raiscd by Huang,David

and Duff conccrns thc data scrics uscd to rcprcscnt

incomc.Huang,IDavid,and Duff argue that pcr cap―
ita p五 vatc consumption cxpcnditurc(PCE)is a bCttCr

mcasurc ofincomc than gross domcstic product(GDP)

bccausc it does not include govcrnmcnt cxpcnditurc
which, thcy suggcst, is likcly to grow morc rapidly

than the privatc consumption components of GI)P.
Although it may indccd bc thc casc that, ovcr timc,

a grcatcr proportion of GDP is accountcd for by thc

govemmcnts of thesc count五 cs, this patt of the ar―
gumcntis an cmpirical qucstion for which the authors

providc no support. If thc changc in composition of

GDP is not grcat,it is likcly that thc two scrics will

bc highly corrclatcd,so it rnakcs littlc diffcrcncc which

is used. Correlation coeficicnts between PCE and

GI)P wcrc computcd for all thc countrics cxccpt
Bangladcsh,Ncpal,thc PRC,and Taiwan for which
data wcrc not availablc fron■ thc lntcmational Mon―

ctary Fund(IMF)ThcsC COCfficicnts as wcll as thc

rcsults of rcgrcssing PCE on(]DP arc shown in tablc

l Thc rcsults indicate that the two scries are very

highly corrclatcd(most Of thc corrclation cocfficicnts

are cithcr O.999 or O.998), and We cOnclude that it

probably makcs littlc diffcrcncc which scHes is cho―

SCn

ln addition to c五 ticizing thc data scries choscn to

rcprcscntthc incomc vmablc,Huang,I)avid,and Duff

suggcst that incomc should bc cxprcsscd in a com―
mon currency rather than in individual national cur―

rcncics According to thc authors,thcir incomc vari―

able,PCE,is cxprcsscd``in rcal tcmls(dcflatCd by
consumcr pricc indcx).    in us dollars convcrtcd

by thc purchasing powcr parity(PPP)CXChangc ratc
for 1980.''Thc PPP cxchangc ratc should account for

rclativc inflation ratcs bct、 vccn thc individual coun―
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makct complctcly froln、 vorld markct conditions Evcn

in Japan, with its highly protcctionist ricc policics,

intcrnal ricc priccs arc not complctcly insulatcd from

changes in world priccs. Thc corrclation cocfficicnt

bct、vccn thc Japancsc govcmmcnt procurcmcnt pricc

(dCflatcd by thc Japancsc consumcr pricc indcx)and
thc Thai ricc cxport pHcc convcrtcd to yen(also dC―

■atcd by thc Japancsc conSumCr pHcc indcx)and
laggcd onc ycaris 0 76 ovcrthc pcHod 1961-89(basCd

on data from Food Agency and IMF)This Suggcsts
that thc usc of、 vorld priccs may not scriously un―

dcrlninc our rcsults. Fu貢hcr, if thc domcstic priccs

obtaincd from individual country sourccs arc not ac―

curatcly rcportcd,thc statistical rcsults could bc worsc

than thosc bascd on thc morc rcliablc、 vorld pricc sc―

nes takcn as proxics for domcstic priccs

The thid proccdural point raiscd by Huang,I)avid,

and I)uff conccms thc usc of p五 or inforlnation in五dgc

rcgrcssion Thcy suggcst that thc following critcria

should bc uscd in choosing thcた ―valucs for the rldgc

rcgrcssion:(α )thCた一Valucs should bc small;(b)thCy

arc cxpcctcd to give risc to a ncgativc cocffiCicnt for

thc invcrsc of thc incomc variablc;(`)thC COCffi―
cicnts fronl thc modcl should lead to clasticitics that

arc closc to the COnstant elasticitics obtained from a

doublc log spcciication. Thc flrst c五 teHon is not

controversial ln spccifying our inodcl,wc spcciflcd

smallた―valucs(O PXXX12,0.05,and 0 1 compared with

0002,0.01,and O.0005 in Huang,IDavid,and DunD.
With rcspcct to thc sccond Critcrion, wc also cx―
pcctcd thc cocfficicnts for thc invcrsc― incomc vari―

ablcs to bc ncgativc in linc with our cxpcctation that

incomc clasticitics in Asia arc dcclining as incomcs

increasc, as wc statCd in thc text Wc did not con―

strain thc coefficicnt cstimates to bc negativc and,

apparcntly, Huang, David, and Duff did not do so

eithcr bccausc thcy rcport positivc cocfficicnts for thc

invcrsc― incomc vanable in t、 vo countrics, Bangla―

dcsh and South Iく orca ln tcnms ofincluding thc“ p五or

infomation" embodicd in the irst two critcria sug―

gcstcd by Huang, David, and Duff, thcrc docs not

appear to bc much diffcrcncc bctwecn thc two modcls

Thc third critcrion rcally is not vcry useful lt docs

not providc a guidc for dctcrlllining、 vhat constitutcs

an estimatc that is ``not vcry far froln thc constant

clasticities  . ''(p.4).Thc justincatiOn for attach―

ing particular wcight to constant clasticity cstilnatcs

appcars to be statistical(scC thCir footnotc 5) Thcrc

is no thcorctical reason for taking clasticity cstimatcs

from a doublc-log spcciication as bcnchmaks for thc

cmpirical analysis.Thc doublc-log spcciication docs

not satisfy the adding― up condition of thcorctical dc―

mand analysis and, thus,makcs no morc scnsc than

somc othcr spcciication as a reliablc indicator of thc

ordcr of magnitudc of thc clasticitics(Phlips) Thc
justiicadon in footnotc flvc would apply cqually wcll

to an ordinary lincar model

ln addition, applying this critcHon to thc rcsults

prcscntcd in thc authors' table 5 docs not unambig―

uously favor thcた一values thcy sclcctcd.For cxamplc,

considcr thc cstimatcs for 1975.Only four of thc cs―

R2

Japan

Malaysia

Singapore

Thailand

lndia

South Korea

Srl Lanka

Burma

lndonesia

Philippincs

0592
(0005)
0493
(0005)
0425
(0010)
0652
(0003)
0671
(0004)
0603
(0007)
0769
(0008)
0860
(0010)
0573
(0006)
0736
(0011)

0999

0999

0994

0999

0999

0999

0999

0998

0999

0998

Data Source: Intemational Monetary Fund
a Thc rcgrcssion coefflcicnts at tlle slopcs from cquations with PCE

as the depcndcnt vanable Thc flgures in parcnthcscs are standard

b Correlation cocfflcicnt between PCE and GDP in cach countv

Statcs, so it is difficult to scc why thc incomc scrics

should also bc dcflatcd by somc unidcntiflcd con―

sumcr pricc indcx ln addition, thc usc of thc PPP
cxchangc ratcs introduccs vttiablcs(cg , thC U S
inflation rate)that inay havc littlc to do with domcstic

dcmand in thcsc coundCS Thc incomc vanablcs uscd

by Huang, David, and Duff nlay bc appropHatc for
countrics such as Singaporc, whcrc a1l of thc ricc

consumcd is importcd For the othcr countHcs whcrc

imports gcncrally makc up lCSs than 10%of domcstic
consumptiOn(cxcCpt in Malaysia whcrc they account

for 20%), thC diStortions introduccd by this conver―

sion may bc worsc than thc statistical problem sig―

nalled in thcir commcnt
Thc sccond proccdural point raiscd by Huang,
David, and Duff conccms thc pricc data lt is, of
coursc, prefcrablc to usc domcstic pricc data rathcr

than 、vorld priccs if domcstic p五 ccs are accuratcly

rcportcd Thc rcason wc chosc to usc world priccs is

that we werc unable to locatc reliablc national pricc

scHcs for ricc and whcat.Huang,David,and Duff
apparcntly havc acccss tO SuCh scries, although thcy

do not documcnt their sourccs. Thc authors indicatc

that thcir domestic pricc se五 cs and thc ratios thcy

discuss in thc tcxt of thcir comment arc taken from
``individual country sources''(p 4), nonC Ofヽ Vhich

is citcd in thc rcfcrcnccs Although govcmmcnt pol―

icics can drivc a wcdgc bct、 vcCn domcstic and intcr―

national prices, it is difficult to isolatc thc domestic

0998

0997

0987

0999

0999

0997

0997

0996

0998

0995
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tilnated elasticitics in thc column undcrた *arc closcr

to thc constant clasticity estimates than cstilnatcs rc―

cordcd in othcr colums.Scvcn of thc cstimatcs bascd

on aた―valuc of 0 00001 arc closcst to the COnstant

clasticitics, with one cach in thc othcr columns ln

fact, out of thirty― ninc possibilitics in table 5, only

twclvc of the estimatcs in thcた *column arc``bcttcr''

in thc scnsc of bcing closer to thc constant clastici―

tics.(Dne wondcrs cxactly how thc ``prior inforllla―

tion" containcd in thc constant clasticitics was uscd

to sclcct thc prcfcrrcdた ―valucs.

Thc comlncnt by Huang,1)avid,and I)uff is bascd
pHrnarily on thcsc proccdural points and a fcw un―

supportcd asscrtions.We havc rcsponded to thc pro―

cedural points and lcavc it to thc rcadcr to decidc

whcthcrthc cHticisms of Huang,David,and Duff arc

tclling。 (Dn thc wholc, thcir analysis appcars to bc a

somcwhat “ad hoc'' attcmpt to generatc outcomcs
consistcnt with ccrtain prcconccptions For cxamplc,

the authors arguc that ncgativc incomc clasticities are

implausiblc in low income countHcs This is an cm―
pi五 cal issuc, and it is mislcading to assume at the

outsct that a conlmodity can ncvcr bc an infc五 or good

in low― incomc countrics Daly ct al.rcportcd a ncg―

ative incomc clasticity for ricc in rural Vietnam in

1973,a tiinc when that region would ccrtainly havc
qualined as ``1。 w incomc." Anothcr cxamplc of an
unsupportcd asscrtion is the suggcstion by Huang,

David, and Duff that incomc clasticitics in Thailand

can bc``cxpcctcd to bccomc ncgative only sometimc

in the 1980s "According to thcir own cstimatcs prc―

scntcd in thcir table 3,the Thal incomc clasticity bc―

came negativc in 1967

Finally,Huang,David,and I)uff arguc that,based

on thcir rcsults, thc countries with negativc incomc

clasticities account for only 10% of Asian ricc con―

sumption Thcy spcculatc that income clasticities for

Hcc in most Asian countries will rcmain positivc

throughout thc 1990s and that五 cc dcmand in thc rc―

gion will rcmain strong. In another study(PeterSOn,

Lan, and lto), We Obtaincd cstimatcs indicating that

the incomc clasticity of dcmand for五 cc in thc Peo―

plc's Rcpublic of China became negativc in thc carly

1980s.Thc incomc and pHcc data uscd in this study
wcrc from Chincsc sourccs,and the anJysis was bascd

on time― seHes csdmatcs of thc log― invcrsc-log modcl.

Thcsc rcsults arc not suttect tO any of thc criticisms

Huang,lDavid,and Duff raise bccausc thc data mcct
all of thcir rccomlncndations, 五dge regrcssion was

not uscd,and the Chinese account for morc than onc―

third of total world五cc consumption.

Reply to Bouis

ln thc othcr commcnt, Bouis argucs that changing
pattcms of五cc consumption in Asia may bc duc pri―

marily to structural changcs in Asian cconomies,no―

tably thosc rclatcd to rural migration and thc com―

mcrcialization of Hce production.Thcsc rcsults actually

colnplcmcnt ours in that they providc insights into

A722′r」 Agr Ecο ″

thc proccssCS bChind declining pcr capita ricc con―

sumption in somc countrics. Bouis's results appcar
to support his conclusion that aggrcgatc dcclincs in

Hce consumption may occur as``agriculture bccomes
morc conllncrcial and especially as rural population

dcnsities dcclinc '' This conclusion can be linkcd to

our rcsults if it is truc that incomc incrcascs in Asia

arc associatcd with ag五 cultural conlmcrcialization and

dcclincs in rural population dcnsitics. Whilc this as―

sociation secms plausiblc, an cmpi五cal test is still

needed. At any ratc, Bouis's focus on country― spe―

ciic cxplanations for aggrcgate changcs is a uscful

contribution to thc discussion of Asian Hcc dcmand.

Bouis docs rccognizc somc limitations in his anal―

ysis.Wc、vould add a fcw proccdural and conceptual
points to ns list ln discussing五 ce consumption,Bouis

rclics p五 rnanly on expenditurc data Ricc cxpcndi―

ture is notthc samc as Hcc consumption becausc dif―

fcrcnt qualitics of Hce mean that thcrc will bc dif―

ferent p五 ces at any givcn timc ln Japan,for exaコnple,

Hcc p五 ccs rangc fronl around 300 ycn pcr kilogram

to over 600 yen pcr kilogram dcpcnding on the qual―

ity(ItO,Wailcs,and Cramer).ItO,Wailcs,and Cra―
mcr havc shown that higher― incomc consumers tend
to purchac highcr― quality ricc rather than largcr quan―

tities. Thc flgurcs in Bouis's tablc l do not rcflcct

shifts of this naturc, and his infcrcnccs concerning

thc quantitics consumed by higher―incomc consumcrs
may bc misleading. Similar commcnts may apply to
his sccond tablc dcpcnding on whcthcr thc quantitics

shown were obtaincd by dividing cxpcnditures by av―

cragc pHccs or whcther data on quantitics consumcd

wcrc also collected in thc cxpcnditurc surveys citcd.

Bouis's cmpiHcal analysis is bascd on an equation

rclating changcs in aggregate rice demand to a sct of

proxics that are supposcd to mcasurc changcs in
scmisubsistcncc ricc production and fann sizc, con―

troning fOr diffcrcnces in rural and urban consump―

tion. This equation docs not appcar to have a basis

in cconomic thcory bccausc p五 ces and incomcs,van―

ablcs norlnally associatcd with thc thcory of dcmand,

arc not includcd Rcal rctail rice prices arc shown for

most of thc countHes under discussion in tablc 2. In

many cases thcsc p五 ccs fcll considcrably betwcen 1961

and 1981,a fact which may bc importantin account―

ing for consumption pattcrns. Evcn if one accepts
Bouis's spcciication, it is not clcar that thc proxics

uscd in the statistical cxcrcisc arc good mcasures of

thc targct vanablcs. For cxamplc, thc irst variablc

is supposed to measurc thc ``contribution of semi―

subsistcncc production of Hce to total ag五 cultural

production.'' To mcasurc this,howcvcr, Bouis uscs

total Hce production and agricultural GI)P norrnal―

izcd on thc pcrccntage of the population that was ru―

ral in 1961.This might makc scnsc as a proxy if all

changcs in Hcc production took placc on scmisubsis―

tcnce l劉■ns This may bc truc in somc countnes but

probably not in an Of them.

In motivating his colnlncnt,Bouis suggcsts that we

would cxplain changing consumption pattcms by
clai血ng that“ urban incomcs arc highcr and that higher
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Table 2.  Comparison of Real Retall Prices of ⅣIilled Rice in Asian

and 1981

Rjε′jれ As′αf R`′ヶ 531

Countries between 1961

Country 1961a 1981b

Rcal Price of

1961 RiccC Changed

Bangladesh

(taka/ton)
Burlna

(kyat/tOn)
India

(rupCe/tOn)
Indoncsia

(rupiah/kg)
JapanC

(ycn/60 kg)
South Korea

(WOn/kg)
Malaysia

(MS/tOn)
Philippincs

(peSO/tOn)
Srl Lanka

(rupee/t)
Talwan

(NTS/ton)
Thailand

(baht/tOn)

796(115)f

371(273)

608(26 1)

44(20.0)

4,351(242)

23(66)

463(51.4)

470(154)

1,277(329)

5,390(293)

2,320(339)

7,613(1162)

1,286(1003)

2,272(1130)

212(1122)

16,381(1049)

811(121 3)

990(1097)

2,660(113 1)

6,250(1179)

19,6CЮ (1163)

7,9CXl(118 6)

8,043

1,361

2,632

247

18,838

423

989

3,451

4,576

23,378

8,125

(%)
-5.4

-55

-137

-142

-130

917

01

-229

366

-162

-28

Sources:IRRI,IMF,Rcpublic of China,and Food Agcncy(MAFF,Japan)
a Thc lndonesian and Japancsc flgures are for 1970 and 1960,rcspcctivcly

b Figurcs for Taiwan are for 1979

C Calculatcd using the consumer pricc indcx flgures and expressed in rea1 1981 values

d1981五
cc p五ccs rclative to rea1 1961 p五 ccs

C Brown nce
f Numbcrs in parenthescs arc consumcr price indices, 1980‐  100

incomc consumers prefer to substitute more preferred

foods for rice.'' In fact, we make no claims with re―

spect to urban incomcs (Dur study rclatcs national
consumption to national incomc,focusing on aggrc―
gate income elasticities of demand Thus,Pitt's clas―

ticity cstimatcs for rural arcas arc not strictly com―

parablc to ours. Rural and urban demand elasticities

often differ,as we noted(see alSO Moon,KREI,and
Daly ct al.)Furthcr,wc would cmphasizc that our
cstimatcs, as in the case of any elasticity estimates,

pc面n to marginal changcs,notthc largc changc Bouis
suggcsts in his thought cxpeHrnent on Japancse con―

sumption at the beginning of his commcnt.

Conclusion

The authors of both conllnents havc raised intcrcsting

points ln thc conclusion of our o五 ginal articlc wc

commented on some of the limitations of the analy―

sis.Huang,David,and Duff,and Bouis suggcst othcr

liinitations and offcr further recommendations for an

improvcd undcrstanding of Asian ricc dcmand.Thcir

contHbutions arc uscful in rcining the issues relatcd

to this important topic and offe五 ng altcrnativc vi―

sions of the changing markets for Hcc in Asia After

rcflcctlng on thclr commcnts, howcvcr, wc scc no

reason to alter the ovcrall conclusions、vc prcsented

in our article.Thc rcsults of our study on China(Pc―

terson, Lan, and lto)Support and strengthen thosc
conclusions,although wc are morc willing to dcfcnd

thc trcnds wc idcntificd in thc two studics than thc

exact magnitude of the estimated income clasticities

in specific countrics at spccific tilncs Bouis cmpha―

sizes thc potential social costs of insuficient invest―

mcnt if futurc五cc dcmand is undcrcstimatcd. It is
importantto notc thatthcrc would also bc social costs

if Hce demand is ovcrestimated and too much is in―

vcstcd in this scctor at thc cxpcnsc of othcr cconomic

activities.
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