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ASIAN RICE ELASTICITIES

Shoichi lto
EHc Jo Wailes
WaFen Ro Grant 1/

Abstract: Rice supply and demand are genera■ y very pHce inelastic,but negative

income elasticities in Asian rice exporting counties indicate that consurners m those
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more l■ce could be available for export,posing an even greater challenge to the UoS。

ice industry in the world tice market。
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ne wOrld ice economy has grown

滋導留盟∬■遼慰∬:彦::鍵itW露
155 million metHc tons缶11962/63 to 314
mi11lon in 1984/85。  Asia is a c」 itical

component of the world lice economy,mth
more than 90 percent of world production

(fig。 2)。 HoweVer,Asia's share of world rice
corLsumption has gradually decreased fron1 91
percent m 1975/76 to 89 percent in 1981/82.

COrLSequently,a gro― g share of Asian lice
production is available for exporto Although
there was no substantial growth p薇 or to 1976,

total world lice exports rose 56 percent from
8。 4 milllon tons in 1976 to 13.l milllon in 1981,
before declining to 12.3 rnilllon in 1984.

Exports by Asia increased 66 percent over this
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percent in 1976 to over 61 percent in 1981. At
the same time,the share of world tice
mported by these Asian countries declined
substantially(fig.2)。

Using armual data for 1962 through 1981,
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Bunna,Peopleis Republic of China(PRC),
India,Indonesia,Japan,South Korea,Pakistan,
the Philippines,Thailand,and Taiwano During
1977-81,these counties accOunted for 84
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Asian Share of Wor:d Production,
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percent of world lice production and 82
percent of world lice consumptiono Results
fron■ the analysis provide infollllation on
production and corlsumption elasticities for

Asian ice econodes。 2/ Similar data for the
United States(3)are reported for compaHson。

In the analyses for production rnodels,
government pices were used for Burma,India,

2/ Elasticity is the percentage change tn one
itern related to a one_percent change in
another iterrl,other variables held corlstant.
For example,aO.3 price elasticity for yield
means that a one―percent increase tn pice
causes y■ elds to increase by O.3 percento Short
m elasticity,in this paper,refers to the
percentage change in one year. Long run
elasticity,in contrast,refers to the

cumulative percentage change over the
aCiStIInent period.
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Indonesia,Japan,Pakistan,the Philippines,
and′ratwan, Market prices were used for
Bangladesh,South Korea,and Thailand. For
the corlsumption models,domestic retail or

蹴 :ヽlぎ需 織 1よ響 粗 盤 濡 胤 :格 t
pices were used for these two countdes。

ShOrt R●4 Prοα●ctiOれ E:αstictties

Bulllla,Pakistan,Thailand,and the United
States showed no yteld resporlse to a change in
pHceo Th“ ,theL,pHce elasticities for yield
were estimated at zero.Bangladesh,hdia,
Indonesia,Japan,South Korea,the Philippines,
and Taiwan exhibited yteld respose to a price
change,mth elasticities ranging from a high
of O.456 in Japan to a low of O.049h
Bangladesh(table 8). ThuS in」 apan,a
O.456-percent change in yteld was associated
uttth a l―percent change ln price in the same

dむection,whereas in Bangladesh,al― percent
change in price elicited only a O,049-percent
change in yteldo Subsistence producers h
countnes like Bangladesh do not respond to
pice changes as read■ y as producers in」 apan,
where government programs and
environmental restHctions iduence resporLSe.

In each country sho、 えng statistically
significant pHce responses for both changes in
yield and area harvested,the price elasticity
for yield was larger than the elasticity for
area harvested. Yield response to pHce was
affected indむ ectly,based on changes in
acreage harvested. Acreage tncreases should
have a negative impact on yields because
capital and human resources are linLited and
marginal land is often used for additional
acreage. This respolllse was not detected in
any of the counties except Japan and
Tatwano The elasticity of yteld with respect
to harvested acreage ranged from-0。 156 in
the United States to-0。 674 in Taiwan(table
8)。 Acreage affected yteld h those countnes
that have production limitation programs:
Japan,Tatwan,and the UnitOd States.

Pre‐ous research indicated rlce acreage
elasticities were very helastic(1,2,5,and
6). Ito'S Study supports the inelastic character
of rlce acreage for even more recent perlods
in Asia。  

′
rhe acreage elasticities reported

here are less than O。 1,except for the
Philipphes(0。 116)and Thailand(0。 337)。 In
most Asian count五es,cropland suitable for
rice production traditionally produces rlce.

PHce elasticities for total productiOn
were calculated based on the three preceding
types of elasticitieso The follllula used was:

難
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:L/picュ :;11∫『production;
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micI:『 lli「 area
harvested;

mcflβ::『掲】:Sted
Elasticities,which were not identified

statistically,were regarded as zero under the
fomula. The largest production elasticity for
the short run was O。 485 for」 apan,fol10wed by
O,447 for South Korea,0。 337 for Tha■ and,and
O。 313 for the Phnippines(table 8)。  Because Of
the relatively large price elasticities of yield,
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other Asian responses,
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However,Indonesia and the Philippines
exhibited lagged response unth elasticities at
O。 269 and O。 355,respectively(table 9)。  The
cumulative effects Of a price change took 2.83
years in lndonesia and l。 8 years in the
Philippines.

Aむ trnentS in area harvested to a pHce
change usually take more than l year for the
fu1l impact to occur. Adistrnent periods
vaded frorn l yearin Bma,IndOnesia,and
the Philippttes t0 4。 81 years in Tha■ and.
However,most long― acreage elasticities
were relatively inelastic except for Thanand
(1,62)。

Long run production elasticities,which
were calculated vith the same follllulas as the

short run production elasticities,varied、 えth
the country. In Thailand,due to the absence

■
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Tab:o 8.――Shortt run elastticittles of rice
and produc+lon in Asia and

yle:d, area harvested,
十he UoS.

Coun+r!es Yie:d
(Eyd/P)

Acreage effect
on v:old
(Eyd/a)

Area Harvestted
(Ea/p)

Producヤ ion (l)
(Eq/p)

Bangladesh

Burma

india

:ndonesia

Japan

Sou+h Korea

Paki sttan

Phi:ippines

Thalland

Ta!wan

United Sttales

.049■

.:56■■

.094■■

.4568

.396姜姜

.:97■

.::9■

―.490■

―.67■

.― :56■

.0:!

.043■■

.027

.074■

.058==

.051姜

.09:

.:16=

.557■

。059

.:25=

.060

.043

.:85

.:68

.485

.447

.09:

.う !う

。う57

.:38

.|!0

姜 = う% level significance
++ 〓 10% leve: significance

(:)Eq/p = Eyd/P + Ea/P (|+Ey/a)

Source:  Grantt ett a!., |十 o

of a yield resporlse to a pHce change,the long
rurl acreage elasticity(1。 62)was regarded as
the long― production elasticity. Japan,
South Korea,and the Philipphes were near
O.5. India,Indonesia,Pakistan,and Tatwan
exhibited a slightly lower pice response,While
Bangladesh and Burma remained very
inelastic. 7rhe 10ng run production elasticity

for the United States was estimated at O.311.

Can〔μ
“
りtioれ E:αsticities

ln rnost Asian counties,ice consumption
is il■■uenced by production immediately

鮮 ,撤翼■:輩器F積1計詭y辮
adequate storage facilities, Pice elasticities
for consumption vith respect to domestic
PHces were very inelastic in this region,
ranging froln-0.026 in Burma to-0。 17 in the

Philippines(table lo)。  Elasticities wlth

respect to the Thai export pice were-0。 005
for the PRC and-0.046 for lndonesiao The
PRC exports rlce at the experLSe Of domestic
corlsumers when the world rice p薇 ce is high.

Indonesia,on the other hand,cannot supply
domestic corlsurners Ⅵith satisfactory amounts

22

of rice at a reasonable pHce when the world

Pice is high。  '■le elasticity of the PRC seems
almost negligible.However,as the world's
largest rice producing and corlsurrLmg cOuntry,
changes in its export levels can be dramatic on
the world tice market.

No effect of domestic price on demand
was found in lndia,Indonesia,Japan,and
Thailand・ However,given that Hce is a staple
food h Asia and that elasticities for other
Asian countries are very inelastic,it is
assurned that the elasticities for those four

countries may also be very inelastic or close
to zeroo The elasticity of per capita domestic
food demand、えth respect to retail price in the
United States was-0。 18,slightly higher than
the Asian countries, Nevertheless,these
elasticities indicate changes in prices have
little effect on rice consurnption。

Income elasticities were diverse among
the countHes,ranging from positive to
negativeo Burma,India,Japan,Pakistan,
mailand,and Taiwan had negative income
elasticities(table lo)。  TheSe s破 counties are
also net rice exporters. Positive income
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Tablo 9.――Long run ●lastici十 ios of rico yi● ld, area harvesied, and Produc十 ion in Asia and the u.s.

Ylold Area harvested Producttion d

Couniry

魔|サ i彙lla 駕|ギ :肺
耐

(vear)
.|:::♀ ci羊]c 還|li彙lla よ::♀ i[IlyC ei::♀ i[ギlv

A誕‖i鮮耐
(y●ar)

Bangladesh
8urma
lndia
lndonesia
」apan
South Korea
Pak i sttan

Philippines
Thalland
Talwan

Un itted Sttattos

|.∞ 0

1.000
.348
1.000
1.000

.555

1.000

l.00

1.∞

2.85

1.∞

|.∞

1.80

1.∞

.049

.lう 6

.269

.456

.3%

.555

.:19

.480
1.000
.452
1.000
.629
.722
.254
1.000
.208
.375

.540

2.08
1.00
2.2!
|.00
1.59
1.39
4.27
1.∞

4.81
2.68

2.94

.022

.043

.060

.074

.092

.07:

.389

.l16
1.620
.I159

.369

.072

.045

.216

.545

.503

.467

.389

.471
1.620
.171
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Countrles

Tab!e 10.― ―Price and incaFe e:aStti c itti es
of rice demand in Asia and ヤhe UoS.

very little price resporLSe. This was expected
for two reasorls.
First,Hce production is implicit given the
central role of lice in the diet of Asian
families, Second,once land is developed for
paddy production,it tends to become
specialized in that use and substitutiorl of

other crops is relatively restHcted. Asian
governments are more sensitive to pHces for
dce than other commoditieso Most
gOVerrLmentS have implemented price control
policies over domestic ice priceso lnelastic
price respose ln production does not rnean
production is not increasingo Rather,1■ ce
producton in Asia has increased substantially

in respose to subsidies for fertilizers and
technological improvements.

Negative income elasticities of demand
for rice,particularly in rice exporting
countnes,indicate that corlsmers m these
countnes are relatively satisfied vith current
levels of rice corlsumption,and that as theむ
incomes grow,thetr rice consumption may
decrease,supplemented by increased
consumption of wheat,Ineat,and dairy
products,

Given these Observations,and the fact
that Asian rice production has grown rapidly,
it is reasonable to believe that Asia has the
potential to increase supplies of lice for
export.This is particularly e蘭 ent in the
current exPorting countries such as Burrna,
India,Pakお tan,PRC,and Thailand,and poses
an even greater challenge to the UoS.industry
in world lice trade。

Price           i ncorlle
e t astti c itti es    e:astti c:+los

Bang:adesh
Burma
P.R.C. 1/
india
lndonesia :/
Japan
Soutth Korea
Pak i sttan

Philippines
Thai:and
Talwan

un!十 ed Sttates

―.028
-.026
-.005

-.046

-.169■■
―.!39
-.!70

-.074

-.180モ

―.2:8■

―。079
。308=
―.1891
.:02■
―.554■
.243■
―.15:姜
―.08:II

.600■

= = うπ significance :eve:
■= = 101 significance level

1/ E:astticitties witth respec十  十o Thai rice exPor十
prlces.

Source:  Gran十  o十 a:。 , i十o

elasticities were found for lndonesia,South
Korea,and the Philippines. The
preponderance of negative income elasticities
in Asian countlies stood in sharp contrast uえ th
the situation h the rest of the world,incl“暁
the l」コited States,where hcorne elasticities
were positive.

fap:icationsノ οr thθ  EJoS。
RIcθ 」4α●stry

Rice producton and co― mption
elasticities in Asia were very lowa micating
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Table ll.― ―Rice (rough equivalent):  Supply, disappearance, area, and prices :/

item 1981/82 1982/83 :983/84 2/ :984/85 3/

Supply
Beginning s十 ocks, Augus十  1
Produc十 ion

To十a1 4/

Disappearance
Food 5/
Seed
Brewers
Tottai domesttic 6/
Exportts

To+al

Ending s+ocks, July 3:

Area
Planted
Harves+ed
AIlolmen十

Yle:d per harvestted acre

Prices
Received by farrlers
Loan ratte
Targeヤ  ratte

16.5
182.7

:99.6

42.5
4.4
i2.7
68.6
82.0

150.6

49.0

,.85
3.79
:.80

4,819

9.05
8.Oi
10.68

Million cw+

49.0
:55.6

203.:

7:。 5
99.7

:71.9

うう。4
5.9
:2.4
54.7
70.5

:25.0

46.9

acres

2.:9
2.:7

per acre

4,598

per cw十

8.50
8.:4
:i.40

46.9
136.4

:85.0

38.0
3.0
:う 。0
59。 0
62.0

:21.0

64.0

2.80
2.78

4,926

8.∞-3.60
8.00
i :.90

37.5
,.2
13.5
62.9
68.9

131.8

7:.5

Mi!1lon

3.29
5。 26
!.80

Pounds

4,7i0

Do:lars

8.!l
8.:4
:0.85

:/ Consolida+ed supply and disappearance of roulhr:1:sm::17:ci:F::  サ):吉::;|li:↑
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