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Rice in Asia: Is It Becoming an Inferior

Good?

Shoichi Ito, E. Wesley F. Peterson, and Warren R. Grant

Empirical results using time-series and cross-sectional data indicate that rice in Asia is
becoming an inferior good. Income elasticities declined and in some cases became
negative between 1961 and 1985 in most of the fourteen Asian countries studied.
Accordingly, domestic demand for rice in these countries is not likely to grow as rapidly
as it has in the past. As a consequence, there is a potential for excess supplies of rice to
develop in Asia, putting downward pressure on rice prices. While governments in Asian
countries may need to adjust their rice policies in the future, world rice suppliers may

need to develop new markets for rice.
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The importance of rice for Asians has been
well recognized in the literature (Barker,
Herdt, and Rose; Coyle; Chen, Hsu, and Mao;
Mears; Moon). Asians produce and consume
approximately 90% of the world’s rice. Their
per capita annual consumption is around 100
kilograms (kg) compared with 3 to 4 kg per
person in the western world.

Rice consumption in Asia has tended to de-
crease as incomes increase. Per capita rice
consumption in Japan, for example, decreased
from 125 kg in the early 1960s to 85 kg in the
mid-1980s, while per capita real gross domes-
tic product (GDP) increased by 2.8 times. As
ir-  me increased, the Japanese had access to
more varieties of food, and consequently their
diet changed from the traditional rice diet to a
more western diet of bread, red meat, and
dairy products.

The purpose of this article is to examine the
possibility that similar tendencies exist in
other Asian countries. In particular, the rela-
tionship between rice consumption and in-
come levels is investigated for fourteen Asian
nations. Because of the importance of these
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countries in the world rice market, changes in
consumption patterns are likely to have a sig-
nificant impact on world prices and trade. Es-
timates of income elasticities of demand are
useful in evaluating the implications of the po-
tential changes in Asian rice consumption for
other rice exporting countries such as the
United States.

Rice Consumption in Asia

The fourteen Asian countries studied are those
where rice is the staple food.! They are
Bangladesh, Burma, the People’s Republic of
China (PRC), India, Indonesia, Japan, South
Korea, Malaysia, Nepal, the Philippines, Sin-
gapore, Sri Lanka, Thailand, and Taiwan.
Total rice consumption and production in
these countries account for 85% of world con-
sumption and production. The outlook for the
rice economies of these countries varies. Per
capita rice consumption decreased sig-
nificantly in Japan, Malaysia, Nepal, Singa-
pore, Thailand, and Taiwan, changed only
slightly in Bangladesh, India, South Korea,
and Sri Lanka, and increased substantially in
Burma, the PRC, Indonesia, and the Philip-
pines during the study period, 1961 through
1985 (table 1). Growth in per capita real GDP

' The analysis is based on data from the International Monetary
Fund (IMF). Asian countries that are not members of IMF were
excluded because of insufficient data.
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Table 1. Annual Per Capita Rice Consump-
tion in Asia, by Group (five-year average,
milled, kg)
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139%, Malaysia’s 135%, and Thailand’s 121%
(table 2). In terms of annual per capita GDP
converted to U.S. dollars, high income coun-
tries such as Japan, Singapore, Taiwan,

Chfnge Malaysia, and South Korea averaged more
oo TEEG (%) than US$2,000 per person in the mid-1980s
Group I (table.Z). Tha.iland,' the Philippinps, apd In-
Japan 124 88 ~290  donesia are middle income countries with real
Malaysia 132 109 -17.4  per capita GDP between US$1,000 and
I;i‘;pil ol }(2)2 19]2 :;g'; US$500. The rest of the countries including Sri
Thagil;fnd 191 164 141 Lanka, India, the PRC, Burma, Bgngladesh,
Taiwan 161 98 _39.1 and Nepal are low income countries. Nepal
Group 11 had the lowest per capita GDP at US$138.
Bangladesh 154 156 1.3 Traditional rice exporters are Thailand,
India 77 [ -2.6  Burma, the PRC, Taiwan, and Nepal (USDA).
South Korea 129 136 5.4 Tndi 1.
Sri Lanka 109 113 37 ndia exported_l.lml.ted amounts after the late
Group Til 1970s. The Philippines exported small quan-
Burma? 133 222 66.0 tities in the past but has been an importer of
PRC? 81 10§/ 23.$ rice in recent years. Bangladesh, Indonesia,
Indonesia 107 15 6. : : :
Philippines 4 i ol South Korea, Malaysia, Singapore, and Sri

Note: Countries are grouped according to changes in per capita
rice consumption. Group I includes countries where consumption
has decreased by more than 10%, Group II those where the change
has been within =10%, and Group III, those where consumption
has increased by more than 10%.

a Including stocks.

during the period studied was highest at 417%
in South Korea, followed by Singapore’s
278%, Taiwan’s 251%, Sri Lanka’s 162%, In-
donesia’s 152%, the PRC’s 140%, Japan’s

Lanka are net importers. Indonesia and South
Korea, however, are almost self-sufficient to-
day, partly because of government policy.
The Food and Agriculture Organization of
the United Nations (FAQO) in 1971 derived in-
come elasticities of demand for various com-
modities based on data in the 1950s and 1960s.
Their income elasticities for rice were at .10
for Burma and Singapore, .20 for Malaysia,
the Philippines, and Thailand, .30 for South
Korea, Nepal, Pakistan, and Taiwan, .40 for

Table 2. Growth of Per Capita GDP between 1961 and 1985 (domestic currencies, deflated by
CPI, five-year average)

GDP? in

1961-65 1966-70 1971-75 1976-80 1981-85 A(%0)? U.S.$

Bangladesh 1,875 2,131 2,226 19¢ 144
Burma 1,131 931 1,015 1,019 1,224 8 171
PRC 179 231 290 344 429 140 222¢
India 1,468 1,450 1,587 1,806 1,924 31 252
Indonesia 132 178 246 333 152¢ 519
Japan 894 1,391 1,839 1,964 2,140 139 10,456
South Korea 210 315 529 930 1,085 417 2,052
Malaysia 1,655 1,930 2,345 3,314 3,895 135 2.237
Nepal 1,621 1,711 1,672 1,769 1,614 0 138
Philippines 34372 3,838 4,344 5,294 5,132 52 603
Singapore 3,169 4,396 6,895 8,759 11,972 278 7,206
Sri Lanka 2,026 2,277 2,786 4,172 5,299 162 371
Thailand 6,938 9,012 10,766 13,504 15,303 121 752
Taiwan 32,044 46,322 68,441 93,751 112,548 251 3,033

Note: Units and domestic currencies are taka in Bangladesh, kyats in Burma, yuan in the PRC, rupees in India, 1,000 rupiah in Indonesia,
1,000 yen in Japan, 1,000 won in S. Korea, ringgit in Malaysia, rupees in Nepal, pesos in the Philippines, Singapore dollars in Singapore,
rupees in Sri Lanka, baht in Thailand, and Taiwan dollars in Taiwan.

a2 Change in percentage between 1961-65 and 1981-85 periods.

b The figures are per capita GDP converted to U.S. dollars in 1985 except for Burma, India, Indonesia, Japan, S. Korea, Malaysia,
Singapore, and Taiwan, for which the figures are for 1984.

¢ Between 1971-75 and 1981-85 periods.

4 Between 1966—70 and 1981-85 periods.

e Per capita national income in U.S. dollars.
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the PRC, India, Kampuchea, Laos, Sri Lanka,
and South Vietnam, .70 for Indonesia, and
—.10 for Japan (table 3). In the FAO report,
Japan was the only country where rice was
estimated to be an inferior good, that is, a
good for which the income elasticity of de-
mand is negative.? Two years later, Daly et al.
reported a negative income elasticity for rural
areas in South Vietnam. They showed in-
come elasticities of rice ranging from —.1 to
—.15 in rural areas and from .25 to .35 for the
whole nation.

Income elasticities for South Korea, esti-
mated by Moon in 1975, were .124 for urban
areas and .329 for rural areas. The Korea
Rural Economics Institute (KREI) in 1984 es-
timated income elasticities of —.245 and .263
in the South Korean urban and rural areas,
respectively. Wong, in 1976, found income
elasticities in Thailand to be .0559 and .0613
for the short run and the long run, respec-
tively. Wong’s elasticities were much more
inelastic than the elasticity estimated earlier
by the FAO for the nation. More recently, an
income elasticity estimated by Mann in 1982
for Thailand was negative, —.024, indicating
that rice in Thailand may now be an inferior
good.

Mears, in 1981, estimated an income elastic-
ity for Indonesia to be .319, less elastic than
the .70 estimated earlier by the FAO. In 1980,
Chen’s income elasticity of —.44 for Taiwan
was much lower than the FAO’s .30. Ito,
Wailes, and Grant in 1985 reported inelastic or
negative income elasticities for Asian coun-
tries: —.218 for Burma, —.079 for India, .308
for Indonesia, —.189 for Japan, .102 for South
Korea, —.534 for Pakistan, .243 for the Phil-
ippines, —.131 for Thailand, and —.081 for
Taiwan. The studies reviewed suggest that in-
come elasticities for rice in Asian countries are
becoming smaller over time.

None of the studies cited above explicitly
analyzed the change in income elasticities,
particularly the change in the sign of the elas-
ticities. Barker, Herdt, and Rose suggest that
specific rice consumption patterns among
Asian countries are ‘‘unique for each coun-
try’’ and also that demand increases for cereal
grains vary depending upon income level.

* The definition of an inferior good is based solely on the inverse
relationship between demand for the commodity and the income
level of consumers holding everything else constant. The term
does not imply that rice is nutritionally inferior or that consumers
do not like the taste.
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Thus, they state that one should estimate *‘dif-
ferent income elasticities for different coun-
tries and expect them to change over time,”’
(pp. 166-67).3 1t is useful, therefore, to inves-
tigate Asian rice consumption patterns among
countries using a time-series and cross-
sectional analysis method. Because rice con-
sumption patterns in Asia seem to be continu-
ously changing even in the 1980s, it is essential
to include recent data in the analysis. The
results from such analyses will provide more
specific information on Asian rice consump-
tion as well as implications for the future, par-
ticularly for development strategies in Asian
nations and rice trade for the rest of the world.

Methodology

Given the results reported in the previous sec-
tion, it is important to model Asian rice con-
sumption in a manner that allows the income
elasticities to vary with level of income. The
evidence suggests that per capita rice con-
sumption in Asia is positively related to in-
come up to a certain level after which an in-
verse relationship occurs. A model that re-
flects these relationships is the log-inverse-log
model (FAO):

(1a) Q = EXP(a — bY )Y ¢, or
(1b) InQ =a — bY'— ¢ InY,
b>0,c>0),

where a, b, and c are estimated coefficients, Q
is consumption, and Y is income.

In this model, the derivative of Q with re-
spect to Y is

2) 0Q/0Y = (b/Y? — ¢/Y)Q.
Thus, given that Q > 0,

() 9Q/9Y>0 ifbh/Y> ¢, and
(4) 90/0Y <0 ifb/Y < c.

Equations (3) and (4) indicate that if b/Y is
greater than ¢, consumption increases as in-
come increases, reaching a maximum at b/Y =
¢, and that consumption begins to decrease as
income keeps on increasing. If equation (3)

* Barker, Herdt, and Rose estimated income elasticities for total
cereal using a functional form: InQ = a + b InY + ¢ (InY)?, where
Q is grain consumption, Y is per capita gross domestic product
transformed to USS$, and a, b, and ¢ are estimated coefficients.
The dependent variable includes all grain consumption; therefore,
the estimated elasticities may be under- or overestimated for rice
(p. 167).
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Table 3. Previously Estimated Income Elasticities for Rice in Asian Countries

FAO (1971) Others IWG (1985)?
Bangladesh
Burma .10 —.218
PRC .40
India .40 —-.079
Indonesia .70 .319 (Mears) 308
Japan -.10 —.189
Kampuchea .40
South Korea® .30 .124 urban .102
329 rural } (Moon)
—.245 urban
263 rural | (SRED
Laos .40
Malaysia .20
Nepal .30
Pakistan .30 —.534
Philippines .20 .243
Singapore .10
Sri Lanka .40
Thailand .20 .0559 (Wong) =131
—.024 (Mann)
Taiwan .30 —.44 (Chen) —.081
South Vietnam .40 .25 to .35 nation

—.1to —.15 rural
(Daly et al.)

a Jto, Wailes, and Grant.
b KREI stands for Korea Rural Economics Institute.

holds, the commodity is a normal good; if
equation (4) holds, it is an inferior good.
The second derivative of equation (1) is

(5) 92Q/aY? = EXP(a — bY )Y *[b*Y*
— (be——e+ 2)bY 1 + (1 + ¢)c].

The right-hand siazecof equation (5) is positive
if the bracketed term [-] is positive. Multiply-
ing the term in the brackets by Y* produces the
following relationship:

6) b*— (be——e+ 2)bY
2¢C 4+ (1+ c¢)e¥?>/=/<0.

The left-hand side of equation (6) changes
from positive to negative and back to positive
as Y increases. This indicates that once Q has
reached its maximum it falls at a decreasing
rate as income continues to increase. Thus,
the results of equation (la) can be plotted as
shown in figure la.*

An income elasticity, Ey, the percentage
change in consumption due to a 1% change in
income, is derived from equation (1) as fol-
lows:

(1)  Ey=0Q/0Y*Y/Q=b/Y - c.

4 If coefficients b and c are negative in equation 1a, the shape of
the curve would be reversed.

The plotted curve of equation (7) is shown in
figure 1b. Income elasticities from this model
decrease continuously intersecting the income
axis at b/Y = ¢ and turning negative at higher
incomes. The equation, therefore, indicates
that the commodity becomes an inferior good
as income levels rise above a certain point.®

The location of point /Y = ¢ depends on
the magnitude of coefficients b and ¢ and the
level of Y. These coefficients reflect the con-
sumption pattern for the commodity in each
country. Consumption patterns vary to a cer-
tain degree from one country to another. Be-
cause this analysis is based on pooled cross-
sectional and time-series data for fourteen
countries, the slope and/or intercept co-
efficients for each country must be adjusted to
reflect the different national consumption pat-
terns.

Adding the cross-sectional factors and own-
and cross-price variables, equation (1b) is
modified as follows:

s If —c turns out positive with —b < 0 in equation (1b), the sign
of equation (7) does not become negative. But it still meets the
assumption that the income elasticity is becoming smaller. In this
case, Q increases at a decelerating rate as income increases. The
calculated income elasticity geometrically decreases as the income
level increases, although the elasticity stays positive. See equation

.
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Consumption
Q (a)

~

b/Y=C

<+——b/Y>C—s

b/lY<C

Income
Elasticity

Ey (b)

Consumption level, Q, peaks at /Y = ¢ and
decreases gradually after that point.

Figure 1(a). Plot of equation (1); Q = EXP

(@ — by hHy -

Income elasticity decreases descendingly from
positive to negative intersecting the Y-axis at

b/y = c.
Figure 1(b). Income elasticity corresponding
to equation (1)

®) InQy =a,— bY, ™ — ¢; InY;, + dy; InPg,

+ ey, (b>0,c>0),
i
s

I

2, ..., m (countries)

2, ... ,n (own and substitute
commodities)

1, 2,578, T (yeats),

where a, b, ¢, Q, and Y are defined as for
equation (1b), and P, are own/substitute com-
modity price variables, and d;, the estimated
coefficients for InP,. The adjusted coefficients
can be obtained by using intercept and slope
dummies for all independent variables in the
form of a generalized covariance model (Judge
et al., pp. 515-45).

Multicollinearity diagnostics, as developed
by Belsley, Kuh, and Welsch, indicated that
variables Y~! and InY are collinear. In order to
solve this problem, the ridge regression

e
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method (Hoerl and Kennard 1970a, b) was
employed. In the ridge regression analysis, the
fourteen countries were divided into three
groups based on changes in per capita rice
consumption levels during the period studied,
1961 through 1985 (table 1). Group I includes
countries where per capita rice consumption
decreased more than 10%: Japan, Malaysia,
Nepal, Singapore, Thailand, and Taiwan.
Group II includes those where rice consump-
tion changed within = 10%: Bangladesh, India,
South Korea, and Sri Lanka. Finally, Group
III includes those where rice consumption in-
creased by more than 10%: Burma, the PRC,
Indonesia, and the Philippines. A ridge regres-
sion model was employed with a specific
k-value for each group. Choice of the k-values
for the particular models was based on the
ridge trace suggested by Hoerl and Kennard
(1970a, b).

Wheat is the major substitute for rice in
Asia. Therefore, the price of wheat was in-
cluded in the equation. The price variable used
was the ratio of the prices of rice to the prices
of wheat. Rice prices at Bangkok and wheat
prices at U.S. Gulf ports were used to repre-
sent world prices and the price coefficients
were also adjusted for each country by em-
ploying dummy variables.

Data for rice consumption are from USDA
(1983, 1986), which is based on supply-
disappearance balance sheets in each country.
The USDA data are mostly based on ‘‘official
statistics released by the respective govern-
ment” (USDA 1986, p. 2). According to
Barker, Herdt, and Rose (p. 160), the stock
data are suspect. In addition, data from 1961
to 1965 for the PRC and Nepal may not be
reliable (Barker). These data limitations
should be kept in mind when interpreting the
results. Data on GDP, populations, and ex-
change rates are from the IMF. In this analy-
sis, per capita GDP in real terms was used to
represent income.® World prices are also
from the IMF. The time period of the data was
1961 through 1985.

Results

The results of the selected k-value, R2,
F-value, and number of observations in the

¢ The PRC is the only exception. The IMF does not report GDP
for this country; therefore, national income, the variable reported
by the IMF, was used. Data for Taiwan are from Taiwan Statisti-
cal Data Book 1985, published by Republic of China, 1985.
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Table 4. Results of Ridge Regression Analyses
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Number of
k-Value R? F-Value Observations D.F.
Group 1 000002 .889 41.0 142 118
Group 11 .05 .939 72.1 86 70
Group 111 .1 .855 26.7 84 68

ridge regressions are reported in table 4. The
selected k-value and R? are .000002 and .889,
.05 and .939, and .1 and .855 for Groups I, 11,
and 111, respectively. The high F-values indi-
cate that the models for all groups are sig-
nificant at the 1% level.

The estimated coefficients of the income
variables are reported in table 5. Base coun-
tries are Taiwan in Group I, India in Group II,
and Burma in Group III. The coefficients of
the income variables for these countries were
all significant except for the coefficient of the
log of income variable for Burma. Coefficients
of slope dummies for the inverse income vari-
ables (Y1) were mostly significant, implying
that demand responses to income levels in
these countries are different from the respec-
tive base countries except for Thailand and
South Korea. The coefficients of the slope
dummies for the log of income variables were
not significant in Group I but were significant
in Group 1I and III except for Indonesia. In all
countries studied, except for Bangladesh and
Sri Lanka, the inverse income variables had
negative total coefficients.” This suggests that
income elasticities are generally decreasing as
incomes increase.

Estimated income elasticities are reported
in table 6. For countries in Group I, income
elasticities of demand had become negative by
the late 1960s. Several of these countries had
high rates of income growth during the estima-
tion period (table 2). By the 1980s, income
elasticities in these countries had taken on
large negative values. In Japan, for example,
the income elasticity had fallen to —.708 in
1984 following a long period of high income
growth. Malaysia, the fourth wealthiest coun-
try with per capita income at US$2,237 in the
mid-1980s, showed negative income elas-
ticities since 1969, the year when the Malay-
sian economy entered a period of accelerated

7 A total coefficient for a dummy-country is the sum of the
base-country coefficient and the slope-dummy coefficient. For
example, the total coefficient of the inverse income variable (Y1)
for Malaysia is —2496 (= —21815 + 19319). For a base country, on
the other hand, only the base-country coefficient is applied.

growth. The income elasticity in Malaysia
changed the most among the nations studied,
from .328 in 1961 to —.671 in 1984. Although
Nepal has the lowest income level among the
countries studied at US$138 per capita, it is
one of the traditional rice exporters. The esti-
mated income elasticity in Nepal fluctuated
because of volatility of the economy but re-
mained at around —.3 during the whole period.
Because incomes in Nepal are lower than the
other countries studied, the negative income
elasticity is somewhat surprising. However,
whether an income elasticity is negative or
positive does not depend entirely on income
level. This is evidenced by the negative in-
come elasticities estimated by Daly et al. for
rural South Vietnam. The availability of a
commodity in the country (or region) may
have a greater effect on the sign of the income
elasticity than the level of income.

In Singapore, per capita income was at
US$7,206 in the mid-1980s, the second highest
after Japan. Although rice is the staple food,
Singapore is the only country studied that
does not produce rice domestically. Domestic
rice demand is met entirely by imports. Per
capita consumption was over 100 kg in the
early 1960s but decreased to around 70 kg in
the 1980s. Income elasticities in the country
ranged from .211 in 1961 to —.599 in 1984.

Thailand, the world’s largest rice exporter,
has the fifth highest per capita income level
(US$752) among the fourteen countries in
Asia. The Thai per capita rice consumption
level was relatively high at 159 kg in 1985.
However, the consumption level has de-
creased over time. The estimated income elas-
ticity was .237 in 1961 decreasing to —.437 by
1985. Taiwan, also a rice exporter, has experi-
enced rapid economic growth; her per capita
GDP at US$3,033 was the third highest after
Japan and Singapore. Taiwanese income elas-
ticities ranged from .015 in 1961 to —.594 in
1984.

Income elasticities in Group II countries
were very inelastic. Bangladesh, which be-
came independent in 1971, had a very low per
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Table 5. Estimated Coefficients of Inverse Income, Log of Income and Price Variables in Each
Country
Inverse of Income Log of Income Price
Base Slope Base Slope Base Slope
Country Dummies Country Dummies Country Dummies
Group I
Taiwan —21815 -.769 .079
(7334)2 (.141) (.113)
Japan —1055022 —.425 —.151
(487589) (.363) (.157)
Malaysia 19319 —.497 —.271
(7244) (.469) (.161)
Nepal 20775 —.205 .029
(7001) (.211) (.150)
Singapore 18633 =.072 —.587
(7337) (.294) (.171)
Thailand 14563 -.119 —.218
(8066) (.497) (.156)
Group II
India —187 .028 —.050
(50.9) (.002) (.041)
Bangladesh 343 .023 .039
(72.9) (.002) (.003)
South Korea —9896 .009 .024
(8469) (.001) (.003)
Sri Lanka 217 .009 .013
(79.4) (.001) (.002)
Group 111
Burma -32.0 .002 —.134
(9.91) (.003) (.059)
PRC —42.6 —.018 —.025
(7.9) (.004) (.003)
Indonesia —37540 —.001 —.008
(8612) (.001) (.003)
Philippines -649 -.016 —.029
(146) (.002) (.003)

2 Standard errors are in parentheses.

capita income level at US$144 in the mid-
1980s. The estimated income elasticities were
negative but very inelastic throughout the pe-
riod. Because the estimated coefficient for the
inverse income variable was negative, the
negative income elasticities moved in a posi-
tive direction as income rose over the period.
In India, with an income level of US$252 per
capita, rice consumption decreased by 2.6%
while per capita GDP increased by 31% be-
tween the early 1960s and 1980s. The esti-
mated income elasticities declined from .163 in
1961 to .125in 1984.

The economy in South Korea, where per
capita GDP was the fourth largest at US$2,052
in the mid-1980s, grew by a remarkable 417%
during the period studied. This dramatic in-
crease is above that of any other nation. The

estimated income elasticities in South Korea
were very inelastic. The magnitude decreased
from .095 in 1961 to .046 in 1984. These esti-
mates can be compared with Moon’s estimates
of .124 for urban consumers and .329 for rural
consumers or those of Korean Rural Eco-
nomic Institute, which range from —.245 in
urban areas to .263 in rural zones. Because
urban people account for approximately
three-quarters of the national population, the
income elasticity in the urban area should
dominate the elasticity in the rural area. Thus,
the national aggregate income elasticities
would be slightly greater than .124 based on
Moon’s estimates or somewhere close to —.2
based on the KREI estimates. Given, how-
ever, that per capita national income grew by
more than 400% and rice consumption in-
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creased by only 5.4% during this period, it is
probably safe to conclude that the aggregate
income elasticity is quite inelastic. In Sri
Lanka per capita GDP reached US$371 in the
mid-1980s, and the economy grew by 162%
during the period studied. Although the in-
come elasticity increased slightly over time
due to a positive coefficient for the inverse
income variable, it remained very inelastic at
around .03.

The results for countries in Group III varied
considerably. In Burma, the estimated elas-
ticities were consistently inelastic, while they
declined substantially in the PRC and In-
donesia. Burma, where per capita GDP de-
creased in the mid-1960s and 1970s, showed
very inelastic income elasticities at around
.03. In the PRC, on the other hand, per capita
income increased by 140% and rice consump-
tion increased by 33%. Meanwhile, the esti-
mated income elasticities sharply decreased
from .418 in 1961 to .133 in 1984. The esti-
mated income elasticities in Indonesia, where
the income level is much higher at US$519
than the PRC’s US$222, were almost the same
as in the PRC, declining from .310 in 1968 to
.108 in 1984. In the Philippines, where the
income level was at US$603, the estimated
income elasticities decreased from .201 in 1961
to .110 by 1979. They turned slightly upward
in the 1980s because of a decrease in income.

Coefficients for the ratio of world rice and
wheat prices were also estimated with slope
dummies (table 5). Because the dependent
variable and the price variables are both in log
forms, the estimated coefficients are the esti-
mated elasticities. In most Asian countries,
governments control the domestic rice econ-
omies attempting to insulate the domestic
prices from world prices. This is accomplished
through floor/ceiling prices, rationing, and
export/import quotas, taxes, or subsidies.
Thus, world price variations are not always
transmitted to the domestic market. This situ-
ation may be reflected in the insignificant price
coefficients estimated for high income coun-
tries such as Japan and Taiwan. The price
dummy coefficient for Singapore, however,
indicates a significant and relatively elastic
price elasticity at —.508. This may reflect the
nation’s sensitivity to world prices due to the
fact that Singapore imports all rice consumed
domestically. On the other hand, many of the
price coefficients in low income countries are
significant but very inelastic indicating that al-
though world prices may be transmitted to
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these markets, consumer responses to price
changes are very small.

Implications

The results of the study indicate that rice is
already an inferior good in economically ad-
vanced countries such as Japan, Taiwan,
Malaysia, and Singapore and in rice-exporting
countries such as Thailand and Nepal. Al-
though rice is still a normal good in South
Korea, India, Indonesia, the Philippines, and
the PRC, income elasticities in these countries
have been decreasing. The decreases in In-
donesia and the PRC are substantial, suggest-
ing that per capita rice consumption levels in
these two countries may soon reach the max-
imum and begin to decrease. Despite the vari-
ations in the magnitudes of estimated changes
in income elasticities for rice in these Asian
nations, these results indicate that income
elasticities in Asia have generally been declin-
ing over time.

Decreasing income elasticities mean either
that the demand curve is shifting in or that it is
shifting out by declining amounts. If supplies
are not adjusted down, rice prices will tend to
fall in Asia. What are the implications of this
situation for Asia and the rest of the world?
First, the quantities of rice in Asia available
for export may increase and put downward
pressure on world market prices. Given that
Asian rice production is approximately 300
million metric tons and that only ten to eleven
million metric tons of rice are currently traded
in the world market, the potential increase in
exports from Asia could put substantial
pressure on world prices. Low prices would
make rice more easily available for importing
countries, rendering costly programs aimed at
entirely satisfying internal demand from
domestic production less tenable. In fact, the
target of complete self-supply of rice has been
removed from the primary policy agenda in
Malaysia (Barker, Herdt, and Rose). Of
course, self-supply might be achieved more
easily if per capita consumption levels off or
decreases. South Korea achieved 100% self-
supply of rice in 1984 with some help from the
leveling off of per capita rice consumption in
the 1980s.

Second, because rice is such an important
staple food crop in Asia, it has long been cen-
tral to any development strategy. Some coun-
tries have implemented policies designed to
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encourage increased output. The results of
this study suggest, however, that it may be
more important to shift some land from rice
production to more profitable crops as demand
begins to level off or decline. For rice-
exporting countries in particular, maintaining
and expanding market shares may become
more difficult.

A third consideration is the volatility of
world prices for rice. Because world trade in
rice is thin relative to world production, a crop
failure in major producing areas in Asia would
lead to substantial increases in prices in world
rice markets.® Although the projected changes
in consumption patterns in Asia may lead to
lower world prices in normal years, alone they
will do nothing to increase the stability of
world rice prices. If importing countries elect
to abandon efforts to increase the degree of
self-supply, they may benefit from the lower
world prices but become more vulnerable to
the effects of periodic shortfalls. In this con-
text, effective storage programs may become
indispensable.

Fourth, the results also have implications
for other commodities. Production, consump-
tion, and trade of substitute commodities such
as wheat may be affected as consumers in
these Asian nations gradually decrease rice
consumption. In addition, consumers in Asia
are likely to increase their consumption of
meat and dairy products as incomes grow.
Rice feed use may become more common,
thus affecting markets for corn and other feed
grains. Finally, it may be unreasonable to ex-
pect Asia to import large amounts of rice from
non-Asian rice exporters such as the United
States unless export prices are considerably
subsidized or production costs are substan-
tially cut.

This study has dealt primarily with per
capita demand in the fourteen Asian countries
studied. Some of the implications discussed
above could be offset to a certain extent by
growing populations in Asia. The full implica-
tions-of changing consumption patterns in

8 The PRC is particularly important in this context. Because of
the possibility of unreliable data, the results reported in this study
for the PRC should be interpreted with caution. The estimates
presented here are not inconsistent with the 1971 FAO estimate,
but further study is needed to improve our understanding of rice
consumption in the PRC. With rice production and consumption in
the PRC of over 100 million metric tons and world trade in rice of
only about 11 million metric tons, even a 1% change in either
production or consumption in this country could seriously disrupt
world markets.
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these countries can be ascertained only with
more information on their production systems
as well as the likely evolution of world mar-
kets. Nevertheless, because these countries
dominate world rice production and consump-
tion, changes in either of these variables will
have a significant impact on rice economies in
the rest of the world. There may be a need for
rice exporters to develop new markets both
domestically through new types of processed
food using rice and internationally through
promotion of rice consumption in non-Asian
areas.

[Received January 1988; final revision
received June 1988.]
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