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ABSTRACT

AN ANALYSIS OF FACTORS AFFECTING
PRICE OF RICE IN THAILAND

By
Chaiwat Konjing

The main purpose of this study is to develop infor-
mation concerning the current situation in price, production,
and marketing of rice in Thailand which is necessary fof
further developing rice policy. Knowledge of price and
marketing patterns as well as the demand and supply struc-
ture as developed in this study can be of value in produc-
tion planning and orderly marketing of rice for both today
and the immediate future.

Because of the importance of rice as a national
crop, there are many conflicts and controversies concern-
ing the direction of price and production policy for rice.
The problem of to what extent rice production should be
encouraged, and what price policy should be followed so
that the farmers benefit as much as possible from what
they produce but not at the expenses of the consumers are

of much concern and are answered partially by this study.
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The study includes a general discussion of current
marketing and production of rice, an analysis of time-
series of rice prices in both domestic and export markets,
and a statistical estimation of the demand and supply for
rice in Thailand. All analyses are based on secondary data
obtained from various publications available from Thai
government agencies or from the United Nations.

The findings in this study reveal that Thailand's
rice industry has characterized by the upward trends in
both rice production and price, particularly the price of
paddy. At the same time, the degree of competition in the
rice market has increased as a result of the development
of improved transportation and the relocation of the rice
mill industry.

The seasonal variation in quantities of paddy
delivered along-side mills in Bangkok metropolitan market
has been increasing significantly over time. The quantity
exported and export price each also exhibits a significant
increase in seasonality pattern. Furthermore, there is a
small seasonal variation in domestic prices of rice partic-
ularly the price of rice (100 - 5%), and the price of paddy
(no. 1) at wholesale level in Bangkok; but there is no
evidence that seasonal patterns in these domestic prices
are changing significantly.

An analysis of statistical supply of rice reveals

that the annual variation in rice production has been
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explained partially by the past year's price of paddy, trend,
and the past year's acreage. The supply of rice is relative-
ly inelastic. The estimated demand equation for rice is much
more reliable than the supply equation. About 81 percent in
the annual variation in price of rice at Bangkok wholesale
level is explained by the association of the estimated quan-
tity of rice produced, the quantity of wheat imports, the
quantity of rice exports, personal income per capita, trend,
and the rice export tax. The price flexibility of demand
for rice of 0.27 has been found with unexpectedly positive
sign. The evidence implies that the demand for rice partic-
ularly rice (100%) in Thailand is unbelieveably elastic.
Based on these results, it leads to the conclusions
that a policy for increasing rice production as well as
rice export and market expansion should be emphasized. The
price incentive programs in the form of input subsidies
and/or minimum price guarantee should be followed to stim-
ulate rice expansion, and at the same time to lessen price
variation which are partially affected by the seasonality
in both production and market supply of rice. An increase
in rice production will benefit the consumer to the extent
that they can buy rice and other food items with lower
prices and therefore, less expense. At the same time, the
economy will benefit from more foreign exchange earning as

a result of an increase in rice exports.
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CHAPTER I
INTRODUCTION
Problem Setting

For Thailand, rice is one of the most important
crops in the economy, being both the staple food of the
people and the main foreign exchange earner. In the period
of 1961-1963, rice alone constituted 13 percent of GNP,
36.2 percent of the income from agriculture, and 35.1
percent of exports.l According to the 1960 population
census, 74.6 percent of the total population resided in
the agricultural sector. Of this, over 75 percent were
rice farmers.? Because of the dominant position of rice
in both production and consumption, rice policy is of
critical importance in the economy. More particularly,
Thailand is no exception in being concerned with market
and price policy for its major food grain such as rice.
Since the majority of population is engaged in agriculture,

and since agriculture constitutes a maﬁor part -- 80 percent

loffice of National Economic Development Board,
Thailand, National Income Statistics 1964, pp. 90-91.

2National Statistics Office, Thailand, Thailand
Population Census 1960, Table 1.

1



of exports;3

changes in agricultural price policy should
be expected to affect the overall economy.

While the expansion of production in rice in
Thailand is encouraged, technologically, it at the same
time, creates a number of marketing problems and contro-
versies. One of these difficulties is a matter of the
fair price of rice under the free pricing system. A
large number of farmers wish to sell at a high price but
a large number of consumers wish to buy at a low price.
Change in rice price, thus, affects both farmers and con-
sumers. For farmers, a higher rice price means more
income and a greater incentive to grow rice. In contrast,
for consumers, a higher price of rice means a higher cost
of living and thereby a lower level of living. More
briefly, a change in rice price benefits some segments of
the economy at the expense of others.

Since these two attitudes are inconsistent, the
introduction of a rice price policy designed to satisfy
all groups in the economy needs primarily careful evalua-
tion of the factors concerned. Another difficulty in the
Thai rice economy is the common problems of the uncertainty

of the farm production. Those who are engaged in agricul-

ture are subjected not only to low income earnings but also

3Melvin M. Wagner and Sopin Tongpan, "The Structure
of Thai Rice Prices: Some Preliminary Findings," Proceedings
of the Fourth Conference on Agricultural Economics, Bangkok,
Kasetsart University, 1965, p. 203.




to wide fluctuation in both prices and production. Such
instability associated with a lack of agricultural knowl-
edge forces farmers into a vicious cycle of poverty.4 This
is inconsistent with the objective of the free price economy.
The price mechanism under free price system is assumed to
provide two beneficient major functions:® (a) Guiding the
allocation of resources in production; (b) channelling
products into trade. The additional two functions -- (c)
stabilizing income over time; and (d) reducing inequity of
income among families, introduced by some economists® appear
relevant to a free price economy but to some extent they are
debatable; since these additional two functions are generally
related to other social problems in the economy in addition
to the issue of free price mechanism. It, therefore, may

or may not be necessary that the stabilization of income
over time and reduction of inequity of income among the -
individual families can be secured solely by the performance
of the free price system. Nevertheless, in order to fulfill,

particularly, the first two functions of free price economy,

4Chaiyong Chuchart and Sopin Tongpon, The Determina-
tion and Analysis of Policies to Support and Stabilize
Agricultural Prices and Incomes of the Thai Farmers (with
Special Reference to Rice Premium). Bangkok: Kasetsart
University, 1965, p. 1.

51bid, p. 1.

6For more detail see Chaiyong Chuchart and Sopin
Tongpan, The Determination and Analysis of Policies to
Support and Stabilize Agricultural Prices and Incomes of
the Thai Farmers, Bangkok: Kasetsart University, 1965.




it is necessary that the price program in Thailand should
be heavily concerned with major crops such as rice, in an
attempt to encourage production; to stabilize the prices

of farm products; and then to improve farmer's income as

well,

With the state of farming system in Thailand today,
it is hard to believe that the production of rice is in-
creasing as a result of a factor, the farmer's incentive
to increase rice production in response to a higher price.
A study made by Sanittanont’ indicated that the price
elasticties of rice production with respect to the acreage
expansion are roughly less than 0.3 in the short-run and
0.6 in the 1ong--run,8 since most farmers are still subjected,
to the large extent, to the risk and uncertainty of the
traditional farming -- the variations of the natural and
economic environments. The study also indicated the low
level of the farmer's incentive to increase rice production
by the application of modern techniques such as the use of
commercial fertilizer, since the paddy prices in Thailand
are relatively low compared to the prices of fertilizer.?

Low paddy prices means low returns, in monetary terms, to

7sura Sanittanont, Thailand's Rice Export Tax: Its
Effect on Rice Economy, Doctoral Dissertation, University
of Wisconsin, 1967.

81bid, p. 93.

91pbid, p. 98.



increasing output which its production cost is relatively
high. These facts imply that under the current rice market-
ing policies, the rice production will not increase at a
more rapid rate without either an increase in paddy prices
or a reduction in the cost of production, particularly the
lower prices of fertilizers.

A pessimistic study made by Roy10 have also called
attention to increase rice production in the Thai economy.
The study indicated that Thailand will face with the prob-
lem of rice deficiency sometime during this decade. The
rapid population growth will require an increase in the
amount of rice for domestic consumption, even if the amount
of rice export will be gradually declining. His study
leaves us the significant conclusion that, with his es-
timate of the rate of per capita rice consumption require-

t1l the trend of domestic rice consumption will pass

men
that of production sometime between 1976 and 1980. The
date of Thailand's metamorphosis from a rice surplus to a
rice deficit country thus looms on the horizon no more than

10 years away and possibly sooner.1?2 o cope with this

problem, or at least to partially remedy the impending crisis

10ggward van Roy, "The Multhusion Squeeze on Thailand's
Rice Economy," Asian Survey, VII. (November, 1967).

11The detail will be discussed later.

121pid, p. 474.



in rice, a policy issue with an emphasis on increasing

rice production associated with increasing in farmer's

incentives and stabilizing prices should be immediately
come into consideration.

But, others hold different views. Some economists
believe that within this decade, Asian countries will be-
come self-sufficient and will increase their rice exports
into the world market.l3 The success in subsistence level,
or in other words, the "Green Revolution" in these coun-
tries will certainly cause significant rice surplus prob-
lems for this part of the world. The significant increase
in rice production is presumably due to the adoption of
the new varieties of rice such as IR-8, the use of fer-
tilizer, pesticides and insecticides and so forth. If this
possibility be true, however, the price policy which is
ideal for increasing rice production will not be ideal.

In this connection, the development of a different policy
is definitely required; but the same basic information is
needed for either case.

As far as a policy is concerned, however, nobody

can effectively enhance this effort except the government.

13Economists like Clifton R. Wharton, "The Green
Revolution" Foreign Affairs, Council on Foreign Relations,
Inc., New York; (April 1969), pp. 464-476. Joseph W.
Willett, The Impact of New Grain Varieties in Asia, USDA
ERS-Foreign No. 275, Washington, D. C. 1969.




It is agreed that, practically some policies issued by the
government create many conflicts, and the government itself
cannot find any equitable solution. With an optimistic
attempt, however, to insure that rice availability for
domestic consumption is adequate, stable and reasonably
priced, the Thai government has stepped into the rice mar-
ket since the early days of the country.14
In this connection, some policies were issued.
One of these is the policy on rice export tax aimed at
regulating rice exports and insuring the availability of
an adequate supply for domestic consumption. At the same
time, the government earns a substantial part of its rev-
enue from the rice export tax. The price and quantity of
rice export is adjusted by simply changing the export tax
rate in relation to the change in price and quantity of
rice in the world market. Two other policies were the
domestic market minimum farm price guarantee and the Rice
Marketing Cooperatives, but these are on limited scale and
temporary basis. Regardless on the basis of these policies,
the government assumes that they should benefit both farmers
and consumers and all other groups concerned. But the ques-
tion of what should be the range of policies to be employed

in order that it will be working successfully, has not been

14Sopin Tongpan, An Economic Analysis of the Price
of Thai Rice, Unpublished Doctoral Dissertation, Ohio State
University, 1969, p. 1.




given much consideration. Moreover, as the economy of
Thailand continues to grow and change, the price policy
which is ideal today will probably not be ideal in the
future. No matter for what situation a price policy for

a particular commodity is developed, it is necessary that
basic information concerning the production and consumption
patterns of that commodity be investigated; and its price
behavior in both internal and external markets be deter-
mined. Also, other economic variables affecting prices
and their impact on the market must be evaluated. For
instance, knowledge of the nature of both domestic and
export demand and supply would help provide basic informa-
tion to the policy makers to decide what action might be
appropriate so that the desirable results in price and

market policies are most likely attained.



Objectives of the Study

It is not the purpose here to examine specific
policies, but rather to study the general principles and
factors considered of primary importance in the pricing
of rice. More specifically, the purposes of this study
are:

(1) to describe the rice price behavior both in
domestic and export markets.

(2) to examine the effects of economic variables
on the domestic prices of Thai rice.

(3) To discuss some points of view toward the
rice policy in Thailand, particularly the
implications of pricing policies for Thai
rice trade.

Since there are very few studies on Thai rice

market and policies, this study is supposed to provide
some basic estimates of rice price behavior in this

country.



CHAPTER I1I
A REVIEW OF THE THAI RICE ECONOMY
Rice Production

Rice Acreage

Rice production has been the main occupation of the

Thai people for generations. This occupation occupied 41.3

million rai1

2

or 13 percent of total cultivated areas in
1963. From available records, the rice acreage has in-
creased year by year. From 1907 to 1966, or over the past
60 years, the rice area has increased by more than 300 per-
cent. That is, it increased from 9.3 million rai in 1907
to 41.3 million rai in 1963 and up to 46.1 million rai in
1965.3

Geographically, (Figure 2.1), Thailand is divided
into four regions, namely the Northern, the Northeastern,

the Central and the Southern region. Rice production can

be found in almost everywhere throughout the country. But

lrai is equal to 0.395 acre.

2Thailand, Division of Agricultural Economics,
Agricultural Statistics of Thailand, 1963 (Bangkok: 1965),
p. le62.

3Thailand, Division of Agricultural Economics,
Agricultural Statistics of Thailand, 1966. (Bangkok: 1968),
P

L] 7.
10
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a high percentage of total rice areas is concentrated in
the Central region, where it was 46 percent of rice acreage
during 1954-1966. The Northeastern region is the second
largest rice area and it accounted for 39 percent. The
Northern and the Southern regions are the smallest, where
the rice acreage was only 7 percent in the North and 8
percent in the South.4 However, from the previous study
made by the Division of Agricultural Economics, Bangkok,5
it indicated that even though the rice acreage has increased
by more than 300 percent over the period of 1907-1966, during
the last 15 years the rate of increase has declined.
Particulary, during 1951-1956 there was no upward
trend in acreage. During 1958 to 1962, however, it did
increase sharply then decreased slightly in the later years,
1963-1965. These variations in rice have been found in all
parts of the country. During the past 15 years, it is also
found that the Northeastern region represented the largest
increase in rice area. The increase was 61 percent or from
12.2 million rai in 1954 to 19.5 million rai in 1966 (Table
2.1). Acreage in the Central region increased approximately
20 percent. About 12 and 50 percent increase occured in the
Northern and Southern region respectively, during 1954-1966.

The overall acreage increased 36 percent in the same period

4gee Table 2.1.

SThailand, Division of Agricultural Economics, A
Study on Rice Production and Consumption in Thailand,
(Bangkok: 1967), pp. 6-7.




14

FIGURE 2.2
INDEXES OF ACREAGE OF PRINCIPAL CROPS IN
INDEX IN THAILAND, 1954 - 1966.
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less than those in the former periods. The increase in
acreage in the period of 1907-1920 was 64 percent, and in
the period of 1920-1948 was 113 percent.6 The reasons for
the recent slow rate of increase in acreage are due to the
limitation of geographic expansion of rice area since

water supply is the most important limiting factor. At

the saﬁe time, Thailand has achieved a certain degree of
farm diversification. The areas devoted to other principal
crops such as corns, kenaf, and fruit tree, etc., were more

than double during the past decade (Figure 2.2).

Production and Yield

Rice production depends on acreage and yield.
Production increases as either planting area or yield
increase. Agriculture in Thailand still, to large extent,
depends upon weather conditions. As a consequence, rice
production is obviously characterized by sharp year to
year fluctuation in output. Rice harvest tends to be poor
when there is 1nadequate rainfall but excessive water

supply is also a detriment to rice crops. In the long-run,
however, rice production has been con31derab1y increased
since the early 1900's. The average output during 1907 to

1919 was about 3 million tons,7 during the period of 1920

61bid, p. 10.

TTon as used in this study refers to metric ton.
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to 1947 and 1948 to 1962 were 4.5 and 7 million tons respec-
tively.8 The production increased to the high of 12 million
tons of paddy in 1966 (Table 1). The increase in rice pro-
duction in each of three periods were 65 percent in 1907

to 1919, 60 percent in 1920 to 1947, and 36 percent in

1948 to 1962.° The rapid growth rates in rice production

in the first two periods were due to the substantial in-
crease in acreage since some more arable lands were avail-
able, and to the increase in demand for rice as population
increase. However, ;he increase in rice production varied
annually associated with annual variation in yield per rai.
In term of long-trends in paddy yield per rai, it also,

can be divided into three periods over the entire period

of 1907-1966:10 (1) period of little change in yield but
rapid growth in output and acreage, 1907 to 1919; (2) period
of declining yield and slow growth in production and area,
1920 to 1947; (3) period of rising yield with slow growth

in production and m&derate growth in area, from 1948 up to
théW;;;ééég. Associated with the variations of paddy yield

in each period, the variations of the yield per rai among

8Thailand, Division of Agricultural Economics, A
Study on Rice Production and Consumption in Thailand,
{Bangkok: 1967), p. 10.

91bid, p. lo.

loSopin Tongpan, An Economic Analysis of the Price
of Thai Rice, Unpublished Doctoral Dissertation, Ohio State
University, 1969, p. 8.
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the four regions also existed. In the period of 1948 up
to 1963, there was an apparent increase in yield in all
region. Among the four regions, the Northern region
possessed the highest average yield and acquired the most
rapid yield increases over the last 16 years. This is due
to the better irrigation system in the North. In contrast,
the Northeastern region acquired a very low paddy yield
and the rate of increase is very slow since most land
areas and irrigation systems in this region are relatively
poor.

Considering the trends of paddy yield in the past
60 years, it obviously indicates a downward trend until
1959 with many fluctuations associated with the variations
in weather conditions. Even though more land areas has
been used for rice cultivation and thereby total output
has increased, the average yield, in the contrary, has
exhibited in the negative manner. (Figure 2.3) This is
because of the following two reasons in addition to the
effect of the weather: (1) The supply of the fertile land
is limited and as farming becomes more extensive, more use
of less desirable land without the application of fertiliz-
ers results in less paddy yield; and (2) the same land
areas were used for only single crop, rice, year by year
without knowledge of how to maintain soil fertility. Produc-
tivity of land has subsequently declined. Fortunately, the

downward trends in the yield has been revealed since 1960
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FIGURE 2.3

INDEXES OF RICE ACREAGE, PRODUCTION, AND YIELD
IN THAILAND, 1907-66.
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by the expansion of irrigation projects and to a large
extent by the desirable weather conditions. At the same
time, the government efforts in an attempt to improve the
rice varieties has been working out. Also, the applica-
tion of commercial fertilizers has been encouraged.
However, two previous studies, the studies made by

11 and Berhman,12 indicated that changes in rice

Soothipan
production in Thailand in the past were due mainly to the
effects of irrigation and damaged area. The modern tech-
niques made insignificant contribution to rice production
in Thailand even in the recent years.

While the yield has improved recently because of
the improvement in irrigation as well as the good weather
conditions, the paddy yield in Thailand is relatively low
when compared to those in other countries in Asia except
the Philippines. For instance, in 1965 the yield per rai
was 256 kilograms in Thailand while Burma, Malaysia, Taiwan

and Korea acquired respectively 266, 433, 604 and 616 kilo-

grams on rai basis.13

1ll1pid, pp. 73-77.

125ere R. Behman, "Significance of Introcountry
Variations for Asian Agricultural Prospects: Central and
Northeastern Thailand," Asian Survey, VIII (May, 1968),
pp. 157-173.

13Thailand, Division of Agricultural Economics,
Agricultural Statistics of Thailand, 1966, (Bangkok: 1968),
p. 49.
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This evidence shows that under the present system
of farming, the importance of maintaining and improving
soil fertility should receive more attention; and the
‘efforts to introduce the use of modern techniques of cul-

tivation should be continuously encouraged.

Domestic Rice Trade and Market

Rice Marketing Channel

Usually, the gestation period of rice from trans-
plantation to harvest is between 90 to 200 days depending
upon the variety.14 Most farmers in Thailand start cultiva-
ting their land during the period of May to July. And they
harvest the bulk of rice crop around November to January
for every crop year. Thus, the big supply of new-season
paddy comes to market during December to March or April.

As a result, the paddy prices during this time of the year
are relatively low compared to other periods. Practically,
there are four basic economic units in Thailand to be con-
cerned with rice market activities, namely, the paddy

farmers; the rice mills;15 the middleman; and the consumer

(domestic and foreign). Paddy Farmers sell their paddy to

14Phairach Krisanamis, Paddy Price Movements and
Their Effect on the Economic Situation of Farmers in the
Central Plain of Thailand, Doctoral Dissertation, Indiana
University, 1967, p. 13.

Particularly, to some extent, a rice miller may
perform his function as domestic wholesaler, retailer and
rice exporter.



21

the rice mills and the rice millers sell their rice to the
consumers through the wholesalers, retailers, exporters and
even the government. In many occasions, the farmers may
sell their paddy to the middlemen before paddy has been
bought by the millers. Diagramatically, the basic structure
of the rice marketing channel in Thailand can be illustrated

as follows.16

Paddy Farmers ______;4 Rice Mills Consumers

L} ¥
J L% Rice Wholesaler,
Retailer, Exporters

Paddy Middlemen

Government

According to a survey conducted by Dr. Udhis Narksawasdi

in 1958, it appeared that over 70 percent of paddy sold to
market in the Central Thailand was handled by the middle-
men at either local or regional levels. About 20 percent
had been sold to the local and regional rice mills. The
remaining 10 percent was disposed of to the landlords, the
Marketing Cooperative units and the farmer's neighborhood.l7

It is, obvious that the middlemen played an important role

lésura Sanittanont, Thailand's Rice Export Tax: Its
Effects on the Rice Economy. Doctoral Dissertation, Univer-
sity of Wisconsin, 1967, p. 54.

17yanis Narksawasdi, Farmers Indebtness and Paddy
Marketing in Central Thailand (in Thai), Bangkok: The
government of Thailand, 1964, p. 5.
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in rice marketing in Thailand in the past and probably

even today.

Farmers and Paddy Supply

Paddy is a semi-subsistence crop in Thailand. Part
of paddy produced is used for home consumption. Only that
in excess of what is needed for consumption. - the market-
able surplus, is disposed of into the market. Most farmers
sell their surplus within a relative short period of time
after harvest. This is because of the following economic

and practical reasons:18

(1) Most of them are poor --
about 68 percent of farm families were indebted in 1958;19
it is necessary for them to sell their paddy for money for
their urgent needs and payment of their land rents and
debts; (2) farmers usually lack the storage facilities to
hold their paddy for the higher prices. These are reasons
why most farmers in this country receive very relatively

low prices from paddy they produce and thereby low income

earnings.

The Middlemen

Whenever the paddy has moved out of the farm, many

levels of middlemen are involved. Local middlemen, located

183ura Sanittanont, op. cit., p. 57.

19pantum Thisyamondol and Millard F. Long, Agricul-
tural Credit in Thailand, Kasetsart University, 1965, p.
20.
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in the farm areas or in adjacent towns, often play an
important role in paddy market. Since they have many
advantages20 over regional middlemen usually located far
away in towns or in central markets, most of their business
involves assembling paddy in local areas and selling part
or all of amounts purchased to the rice mills or other
buyers.

It is, thus, found that most of marketable paddy
surplus flow into the hands of the local middlemen. The
regional middlemen also perform similar business in paddy
trading. This type of paddy trader purchases paddy from
either local middlemen or directly from the farmers. Most
of them own their transport facilities such as trucks and
boats. Many provide storage and credit facilities to the
farmers. Sometimes, they act as a speculator storing

paddy for the purpose of price speculation.

Rice Mill Industry

A rice miller is a buyer of input paddy, an agent
of transformation and a seller of rice products.21 There
has been a great increase in number of this kind of industry
since after World War II. A number of mills with different

sizes has been operating both in regional areas and in the

20More detail will be discussed on the following
section.

2lgura Sanittanont, Op. cit., p. 59.
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locations where paddy is produced. The local millers, be-
cause they locate close to the farmers, are in a better
position in terms of the amount of paddy required for their
processing capacities, marketing costs, and bargaining
power as well as personal contacts. The purpose of mill-
ing is to separate the kernel from the husk and bran. A
typical mill might separate its output into six categories:22
Head rice (consisting of 100 percent rice, 5 percent rice or
possibly as low as 15 percent rice); half broken grains (Aj);
very small broken grains; fine bran; and coarse bran. The
ratios between the paddy milled and rice produced differ
primarily with the varieties but partly as a result of
weather, soils and the type of mill used. Usually, the
weight of rice, excluding bran is about 66 percent of weight
of paddy milled.23 It is estimated that one ton (1,000 kgs)
of paddy milled yields approximately 420 kilograms of head
(whole) rice, 240 kilograms broken rice and 96 kilograms of
bran (including fine and coarse bran).24'

There are different size of mills in term of mill-

ing. The big commercial mills that separate rice products

22pan Usher, "The Thai Rice Trade," Thailand: Social
and Economic Studies in Development, ed. T. H. Silcock,
Durham: Duke University Press, p. 211, 1967.

23Tha:i.land, Division of Agricultural Economics, A
Study on Rice Production and Consumption in Thailand,
(Bangkok: 1967), p. 45.

24pan Usher, op. cit., p. 212.
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into five or six grades can mill from 15 to 100 tons of
paddy per day. Others are small -- 3 or 4 ton capacity.
These mills produce an inferior product but they have an
advantage when no big mills are nearby or when the amount

of paddy is less than big mills can conveniently handle.?25

Storage

Practically, the majority of the Thai farmers does
not hold stock of paddy for higher prices. They need to
satisfy their urgent needs for cash and have to repay
their debts soon after harvest season. Though some people
store paddy, it is difficult to say what proportion of
farmers save paddy after harvest. These kind of data are
not available. In contrast, it is true that most rice
millers hold large stocks of paddy and rice. The amounts
of stock held varies from mill to mill and month to month.
Again, data concerning the amounts held by millers are
not currently available for each period of the year. It
is quite difficult to obtain the data since most millers
are reluctant to reveal the exact amounts of rice and paddy
they hold for the purposes of their competition in the in-
dustry and to avoid a greater business income tax charge on
their income earned. Holding stocks of paddy and rice, to

some extent, usually affects the market prices; and it is

251pid, 212.
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assumed that the miller will not keep stocking them at all
if his profits can not cover the storage costs. This fact
is supported by an estimate that a miller can earn 10-13

percent net return over the storage costs.26

In an attempt
to roughly figure out the amounts of paddy held in a partic-
ular crop year, however, an alternative way to look at it

is to estimate from the capacities of the existing storage
bins which are located in various different regional areas.
Most bins belong to the rice millers and paddy merchants.
Available data indicate that in 1956 there were 30,015
storage bins throughout the country with a total

storage capacity of about 1.5 million tons.27

Rice Grading

Grading of rice is usually done at the mills. For
the purpose of export, rice grading seems to be different
from that of the domestic market. Grading in the domestic
market is a subtler process. There is no need to enforce
classification because consumers can judge the value of
rice for themselves before buying it. The reason is that
it is generally customary for Thai people to associate rice

with the location where it is grown.28 Nevertheless, in

261pid, p. 215.

27Government of Thailand, Ministry of Agriculture,
Number of Rice Mills and Rice Storage Bins in Thailand,
1956, (Bangkok: 1957), p. 36.

28Dan Usher, op. cit., p. 209.
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many places rice is graded in the same manner as for the
export market. In others, locality as well percentage
broken is recognized directly as the distinguishing feature
of quality.

In contrast, grading in the export market is rather
uniform and is officially enforced. 1In 1957, a rice stand-
ard regulation was promulgated in an attempt to ensure a
standard and unique quality of Thai rice. Under the reg-
ulation, inspection is necessary and compulsory for rice
export. Before shipment, grading has to be carried out at
either the mills or the riverside warehouses by the semi-
official Rice Inspection Committee. In grading for rice
export, the percentage broken is treated as the primary
characteristic of rice. For instance, rice which is
classified as 100 percent must be characterized by 100
percent unbroken white long-grained rice only. Completely
unbroken but yellowish or short-grained are a different
grade. The grades for exports from best to worst are as
follows: 100 percent (first class, second class, or third
class); 5 percent super, 5 percent; 10 percent; 15 percent;
25 percent super; 25 percent; 35 percent; 45 percent; A}
(four classes); C; (three classes); and C3.29 The strict-
ness in grading and inspection has made the quality of Thai

rice unique and well known in the international market.

291pid, p. 209.
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Direction of Interregional
Flow of Rice

The origin of suppliers of milled rice are rice
millers, and the ultimate buyers are domestic and foreign
consumers. Rice use as an industrial input is relatively
insignificant in Thailand. Rice trade is usually handled
by the wholesalers, retailers and rice exporters. In many
cases rice millers also perform an additional function as
the wholesalers and exporters. These rice traders are
mostly Chinese people by race; a typical Thai trader is
rarely found. The direction of interregional trade within
the country is generally south, from the rice surplus areas
of the North, Northeast and Central Plain to Bangkok or
metropolitan area for the local consumption and export to
the rice deficit areas of the southern penipsula (Figure
2.4). There are exceptions to this general movement. For
instances, low grade rice and bran for animal feed some-
times move into the North and the Northeast from the Central
Plain. Also, the North occasionally imports white rice at

the same time as it exports glutineous rice.30

Transportation

Paddy and rice can be transported by the same kind
of transport facilities. Generally, they are shipped by

surface from the villages or the farms to the port of

301pid, p. 208.
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Bangkok and other provincial ports through rivers, rail-
roads, and highways. Rivers are by far the important
mean of rice traffic. Data are not available on the
exact quantity of paddy and rice shipped by these different
means of transportation. But indications are that the
railroads and highways are generally gaining importance
in the areas where the water transport is not accessible.
However, river transportation is generally the cheapest
form, costing as little as approximately 0.1 baht per ton
kilometer.3! fThe disadvantage of river transport is
obviously that it is too slow and requires additional
shipment if the final destination is far away from the
banks of the accessible rivers.

Truck transport has been introduced as alternative
means in rice trade, since new and better roads are contin-
uously constructed. But the cost is relatively high
approximately 0.16 baht per ton kilometer for the longest
haul (750 kilometers and up) as indicated by Dan Usher.32
The high rates are partly due to the road condition and the
limited truck services. Aside from these, the ox-cart is
likely the most expensive form. This kind of transportation
is usually used to carry paddy from the field to the farm
houses or from the farms to the mills nearby. It is compet-

itive with the truck only over very short distances.

3l1pid, p. 217.
321pid, p. 217.
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Recently, transport by rail was introduced with the
cheaper rate than by truck. But competition has reduced
truck fares to a point where truck and rail can compete
equally on price, although truck still gains advantage in
terms of speed of delivery. River transport is generally
chosen over truck or rail when all three are available and
when distance is long enough to make the difference in

transport costs significant.33

Domestic Demand for Rice

Before getting into the generalization of domestic
demand for rice for the whole country, it is desirable to
consider the consumption pattern of the Thai people with
respect to their per capita consumption of food. 1In basic
form the Thai meal is similar in all parts of the country
and for all classes, except for those urban Thai who are
acquainted with certain Western food habits.34 1In the
Central and the South, nonglutinous rice is the staple
item. In contrast, in the North and Northeast glutinous
rice is generally preferable. For every daily meal, rice
is indispensable base; fish, vegetable, and meat are embel-

lishments used for flavoring rice and make it more palatable.

331pid, p. 217.

34rhajland, Division of Agricultural Economics. A
Study of Rice Production and Consumption in Thailand,
(Bangkok: 1967), p. 26.
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Nevertheless, in Bangkok and some other urban areas, the
tendency to consume more vegetables and meat products is
visible. But, rice still retains its importance. Two
surveys on the nutrition intake indicated that by average,
rice alone constitutes 70-90 percent of total calories
intake per capita per day.35

With given per capita consumption of rice one can
estimate the total demand for rice of the economy. Unfor-
tunately, in Thailand, reliable data -- time series and
cross section data regarding domestic consumption and
other usages of rice are not available. The best way
to estimate total consumptions is to simply estimate the
total rice disappearance within the country no matter for
what purpose it is used. Since rice is a staple food of
the people in this country, a large part of total rice
disappearance in the country will represent the quantity
of rice consumed. With this procedure, the total amounts
of rice disappearance within the whole kingdom and thereby
the total domestic consumption of rice is equal to the
difference between the total production of rice and the

amounts of rice exported for a particular crop year.

35 study made by Interdepartment Committee on
Nutrition for National Defense, Nutrition Survey, (Bangkok:
1960) . Another survey was conducted by M. M. Anderson,

FAO Nutrition Advisor to Thailand, Summary Classification
of Food Consumed by Households in 10 Villages of Ubol
Prov1nce, _Northeastern Thailand, Unpublished Field
Progress Report, 1962.




33

Inversely, if the amounts for export is to be set for years
to come, information on domestic rice consumption as well
as rice production will help satisfy this purpose. The
calculation can be made on either paddy or milled rice
basis. Given the total rice disappearance in the country
then the per capita rice consumption, in other words, the
roughly estimated per capita demand for rice is derived by
dividing the total rice disappearance in the country (ricge
availability for domestic consumption and other uses) by
the total population of that year.36 By this approach, it
is estimated that averagé annual demand for rice per capita
was 159.0 kilograms (milled rice).37 Also, other recent
studies have come to similar conclusion with slightly dif-
ferent figures.38 This knowledge on total demand for rice
is necessary and helpful for estimating the amounts of
rice export for the new crop year. It means that the
domestic demand for rice can be projected for many years
ahead so long as the projections of population and rice
production are made. Then, the quantity of rice export

for the years to come can be forecast.

36This idea follows the approach handled by Edward
Van Roy on his article titled "The Multhusian Squeeze,"
Asian Survey, VII (Nov. 1967).

371bid, p. 469-473.

38Figure estimated by the Ministry of Agriculture,
Bangkok was 143 kgs. per capita during 1954-1964. But the
results of the Household Expenditure Survey was 167-168
kgs. per capita in 1962.
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According to Roy's projection, it appeared that
given per capita rice consumption of 159 kilograms per
year and population growth of 3.3 percent per annum, the
domestic demand for rice will overtake the supply by 1977
given an annual rice production of 9.6 million tons paddy.39
His estimate and projection of domestic rice consumption
requirements during 1947-1980 is presented in Figure 2.5.
Incidentally, if Roy's projection is correct, it means
that the pressure of increasing population will be critical
and the result will be increasing domestic price with the
passage of time. Unfortunately, the study by Roy failed
to recognize the increase in per capita income in this
country. It is observed that since 1950 per capita income
has increased gradually from 1,199 baht in 1950 up to
2,499 baht in 1966.40 and according to the Engel's Law,
we recognize that as one's income increases it is assumed
that the percentage of his expenditure on his consumption
of food such as rice in this case has declined. Specif-
ically, with increase in income people will decrease in
percentage spending on their rice consumption and increase
spending on other more expensive products, as their income

permits, such as meat, fruits or dairy products. This

39gdward Van Roy, op. cit., p. 480.

40Thailand, Division of Agricultural Economics,
Agricultural Statistics of Thailand 1966, (Bangkok:
1968)’ P. 178.
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conclusion is also supported by an empirical evidence --
a study handled by the Division of Agricultural Economics
in Bangkok which indicated that the co-efficients of both
price and income elasticity of demand for rice are negative.
It means that the people consumes less rice when the rice

prices and their income increase and vice versa.4l

Thai Rice Exports

Significance of Rice Export Trade

Rice exports earn a large amount of foreign exchange.
In the early 1950's, over 50 percent of the total value of
exports was derived from rice exports.42 In recent years,
however, its relative importance has declined since there
has been a growing importance of other export crops like
corn, sorghum and casava. Despite the decline in its
importance rice exports itself still is the largest total
export value each year; and in 1965 it accounted about 33
percent of total foreign exchange earned.43

The quantity of rice available for export to a

large extent is dependent upon variables such as the

41Thailand, Division of Agricultural Economics, A
Study of Rice Production and Consumption in Thailand,
(Bangkok: 1967), p. 31l.

42g, vy, Lee, "Post War Rice Trade of Thailand,"

Far Eastern Economic Review, XVI (January - June), 1954,
p. 653.

43Sopin Tongpan, op. cit., p. l4.
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production of the year concerned, the domestic requirements
and the amount of carryover stocks as well as the foreign
market prices. Since rice export is a major earner of
foreign exchange, the balance of trade of the economy of
Thailand varies directly with the rice export value. Begin-
ning from 1952 up to the present, Thailand has had an unfavor-
able balance of trade each year. The ratio of exports to
imports dropped from 84 to 57 during the period of 1952-
1966. At the same time the ratio of rice export to total
import declined from 50 percent in 1952 to 16 percent in
1966.44 The fact indicates that for every 100 baht45 of
commodities imported only 16 baht were compensated for by
rice export in 1966.

Most Thai rice is exported to neighboring countries
in Asia including Malaysia, Hong Kong, Indonesia, Japan
and the Philippines. Also, many countries in Africa,
Europe, America and Oceania are Thai rice importers. Essen-
tially, Thailand is a major rice exporting country even
though Burma and the United States on some occasions were
the leading exporters in the world market. Developments
in recent years in the rice export of Thailand are linked

to a high degree with the Thai Government's trade policy

44Thailand, Division of Agricultural Economics,
%gricultural Statistics of Thailand, 1966, (Bangkok:
68), pp. l1l26-127.

45Exchange rate: U.S. $1 is equal to Baht 20.83.
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and the formation in 1960vof the Rice Syndicate. The issue
of rice trade policy has based upon two basic reasons:46
(1) the government wishes to reserve sufficient rice for
home consumption so that the price of rice will not go up
and lead to a higher cost of living; in other words rice
should be neither over nor under exported but the annual
surplus must be exported in an orderly manner and at as
high price as possible; (2) the government at the same
time encourages rice export for the purpose of increasing
its revenue, since rice premium, a sort of export duty
constitutes a large item of public earnings. Also, there
had been a tendency for the Government to participate more
and more directly in the export trade. About 27 to 45
percent of total rice export during 1960-67 was contracted
by the Government although the percentage has declined in
1968-69.47 From an economic point of view, this kind of
Government's intervention probably creates many disadvan-
tages. The discussion on this matter will be deferred.

Trade Pattern and Demand for
Rice Exports

From experience, it is observed that the volume of
rice exports has increased rapidly since its major contri-

bution to the foreign exchange has been realized. Available

46g, v, Lee, "Selling Thai Rice," Far Eastern
Economic Review, XLV (July 1964) pp. 20-21.

47For detail see Table 2.2.
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information indicates that during the mid-nineteenth century
(1857-59) Thai rice exports accounted for only 59 thousand
tons. In the early twentieth century up to the World War

II period, annual rice exports increased to the average of
1.5 million tons per year.48 After the war, rice export
trade has slightly changed from the average of 1.3 million
tons during 1951-59 period to the average of 1.5 million
tons per annum. There has been variations ranging from

a low of 1.2 million tons in 1954 to a high of 1.9 million
tons in 1964 and 1965 and an average of 1.5 million tons

in 1966 and 1967 (Table 2.2). Over a long period of time,
therefore, Thailand's share of the world exports is said

to be unchanged -- approximately 23 percent since 1955

while the other major rice export countries except the
United States show a decline in their export shares. 1In
countries like Cambodia and Burma with internal crisis

rice production as well as rice export has tended to decline.49
For the United States, rice has been one of the most rapidly
rising agricultural exports. In 1967, this country became
the world's largest rice exporter, topping the nearest
~competitor, Thailand, by 20 percent. During 1968 the U.S.
rice exports reached an estimated 7.8 millions, rough1§ 27

percent of the total world rice exports. And it is indicated

48Sopin Tongpan, op. cit., pp. 12-13.
491bid, pp. 27-28.
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that the United States is expected to maintain her present
status of the leading world rice exporter with exports of
approximately 2 million tons within the next five years.50
It is believed that most rice exporting countries will

face problems of over supply because most rice importing
countries plan to reduce purchases by becoming more near-
ly self-sufficient in rice production. Therefore, within
the next five years, it is expected that world rice situa-
tion will have adjusted from the pattern of relatively

high prices and scarce supplies exhibited during the past
decade to one of generally adequate exportable supplies and
significantly lower prices.51 This depressed producer
prices is expected to dampen the increase in rice produc-
tion in Thailand, a major exporting country. As a conse-

quence, there will be problems of rice export trade as well

as domestic rice policy for the economy of Thailand.

50Quentin M. West, "Trends and Development in Foreign
Trade," Paper presented at the International Marketing Work-
shop, New Orleans, Louisiana, (May 1969), pp. 10-11.

51l1pid, p. 11.



CHAPTER III

TIME-SERIES ANALYSIS OF RICE PRICES

In this chapter, an attempt has been made to
investigate and describe the long-time price behavior and
seasonal price patterns of Thai rice in both domestic and
export markets. A description of price relationships
within and between different market levels -- the domestic,

export, and the world market, will be also presented.

Long-Time Price Movements

Since trading in rice or paddy in Thailand is
almost completely free of the government regulation, the
price levels of rice and paddy are determined by the
supply of and demand for rice. Otherwise, the determina-
tion of rice prices must involve other factors outside the
rice economy especially the fixed price regulation which
is exercised by some institutions; such a phenomena repre-
sents the situation in some other countries like Burma and
United Arab Republic in which fixed producer prices are
regulated by the government. In the case of Thailand,
farmers are suppliers of paddy and their supplies obviously

change from year to year depending, to the large extent,

42
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upon weather conditions. Similarly, on demand side, it is
believed that the demand for rice in Thailand is increas-
ing because of a rapid population growth. An increasing
but steady demand associated with annual variation in rice
supply produces, to some degree, variability in price of
rice and paddy.

Trends in Domestic Prices and
Production of Paddy

Considering of paddy price over a long period of
t%me, there is a lack of data on farm price level since
prices received by the farmers in Thailand have not yet
been officially compiled. The best alternative, there-
fore, is the wholesale prices of paddy delivered along-
side mills in Bangkok and Thonburi. Using prices at
wholesale level, to some extent, may represent the prices
géceived by the farmers. Actually, the average wholesale
price of paddy represents the p;icevpaid by the rice
millers in the cities, particularly, in Bangkok. This
pfice, therefore, is the price received by the local and/or
regional middlemen and probably by the farmers less the
pgrketing costs. The farm price is assumed to vary with
the wholesale price level and to differ by transportation
costs and some profit margins. At present, these market

margins tend to decrease since there has been a rather high
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degrée of competition among rice mills as well as a
considerable improvement in transport facilities.!

o Bangkok is important as the central market for the
whole country both for domestic and export trade. For the
purpose of this study in an attempt to trace out the his-
torical variation in paddy prices, Bangkok price is, there-
fore, used to reflect the prices of various levels of
domestic trade. Specifically, in this study we assume
that prices at farm and retail levels vary in the same
direction as price in Bangkok -- i.e., the wholesale price.

From Figure 3.1, it may be seen that, over the
last 18 years, the average paddy price exhibited year to
year variation but with a slight and steady upward trend.
At the same time, the trend in rice production also showed
an upward movement. Incidentally, year to year change in
both price and production during some specific periods
appeared related to each other. Particularly, during the
period 1956-1958 while production severely declined and
pripe jumped up sharply, and in 1959-1960 price moved
slightly downward while production increased. Nevertheless,

changes in price during the period 1954-56, 1960-62 and

1965-66 appeared not related to annual production since

lchaiyong Chuchart and Sopin Tongpan, The Deter-
mination and Analysis of Policies to Support and Stabilize
Agricultural Prices and Tncomes of ‘the Thai Farmers.
Kasetsart University, Bangkok, pp. 46-47.
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price and production moved into the same direction. It is
also observed that during the periods of good production
such as the period of 1952-53 and 1963-64, the price
showed a sudden decline. Generally, during the 18 year
period, year to year fluctuation in price of paddy seems
partially explained by annual rice production; but largely
subject to other factors.

Prices in Other Major Rice
Exporting Countries

The purpose of studying prices in other exporting
countries is to observe how the variation in their prices
relates to the price in Thailand. The average world price
of rice should be partly explained by export price from
every exporting country. Therefore, price in each indi-
vidual rice exporting country is assumed to be related to
the single world price. As a consequence, prices of paddy
or rice in individual producing countries by definition
must exhibit the same direction as well. Specifically,
price fluctuation in one country is assumed to respond more
or less to that of other countries. Figure 3.2 presents
the annual paddy price indices in some major rice pro-
ducing countries -- Thailand, Japan, the United States,
Republic of Vietnam and United Arab Republic. It is
noticed that these price fluctuations over the entire
period of 1950-67, follow a rather similar pattern but

differ in degree of variation.
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FIGURE 3.2

PADDY PRICE INDICES IN THAILAND, THE UNITED STATES, JAPAN,
REPUBLIC OF VIET-NAM, AND UNITED ARAB REPUBLIC, 1950 - 67.

INDEX
1957-59 = 100
200 ~
I,,
:"'
150
100
y; <
AN -X‘ / (1) Thailand
. \/\ / (2) Japan
) At (3) The United States
L Y (4) Republic of Viet-Nam
50 T (5) United Arab Republic
0 A } ) A A I L A 1

1950 52 54 56 58 60 62 64 66 67
YEAR

Source: Appendix Table A.4
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However, Burma is an exception since minimum fixed-
prices set by the government remain the same over time.
(Appendix Table A.4). In other words, the minimum price
index of paddy in Burma is constant at 100 percentage
point and is excluded from Figure 3.2. In this connection,
Burma's paddy price may not be related to prices in other
countries unless the fixed-price regulation is eliminated.
The same situation also existed in the United Arab Republic,
particularly during the period of 1953-54 to 1961-62, price
fluctuations in this country were manipulated in the op-
posite direction to prices in major free trade countries
(Figure 3.2). But, fixed-price regulation in the case of
United Arab Republic was flexible during some periods.

Trends in Thai Export Prices
and the World Rice Prices

Since prices in individual rice producing gountries,
to some degree, are related to the world price, it is no
surprise that export prices also depend heavily on the
world price. Among the principal rice exporting countries
like Burma and Thailand rice production and export are
generally undertaken on a relatively large scale and under

2 Fluctuation in the

a rather high degree of competition.
world price obviously affect variation in both domestic

and export prices of rice producing countries. However,

21pid, p. 24.
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in the case of Thailand, the world price effect on domestic
prices seems not to be severe since domestic prices are
protected, to some degree, by the rice export tax (rice
premium) regulation. This mechanism is used directly as

a price barrier between domestic and export prices in an
attempt to keep domestic prices low but responsive to the
prices in the world market.3 Comparison of indices of ex-
port prices among Thailand, Burma and the world market is
presented in Figure 3.3. It may be seen that world export
price index showed considerable fluctuation from year to
year during the period of 1957-61. After 1961, the index
was stable until 1964 then gradually increased to the
extreme in 1967. Export price indices of Thailand and
Burma were manipulated in the same direction, apart from
the fact that the degree of variation of Thai export prices
appear greater than that of Burma. However, both indices
tend to keep their fluctuations closely around the world
price index. Export price series from any individual ex-
porting country, therefore, is likely an export price

indicator of each other.

Seasonal Price Patterns
An important characteristic of agricultural prices

is their tendency to exhibit regular seasonal fluctuation;

3piscussion in detail will be presented in Chapter V.
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and knowledge of these seasonal price movements is essen-
tial in making production and marketing decisions.? Most
crops are harvested only once a year with the time depend-
ing upon the availability of inputs used and weather
conditions. Factors that cause seasonality in most agricul-
tural prices are nothing but the impossibility or high cost
of production during certain seasons of the year.5 Within
a year, demand for most agricultural products tends to
remain fairly stable but supplies fluctuate due to the dif-
ferences in production and storage costs between seasons.
As a result, prices and production levels tend to move in
opposite directions. In other words, in seasons of smaller
supplies price tends to be high and vice versa.® This
seasonal factor associated with the varying locations of
rice production spread the season of harvest over a period
of 5 to 6 months, from October to March of crop year. How-
ever, because of the problems of financial position, small
scale production, and the lack of storage facilities many
farmers dispose of most of their rice supply immediately
after harvest. As a result, the peak market period is

reached and followed by a severe decline in price during

4Richard G. Heifner and Robert P. Ferguson, Season-
ality in Michigan Agricultural Prices, 1958-1967. Agricul-
tural Economics Report No. 18, MSU, Dec. 1968. p. 2.

5Ibid, p. 1.

61bid, p. 5.
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the post-harvest period of the year; and after that the
supply begins to decline from month to month and becomes
succeedingly low during the period of November to early
January. Because of the seasonal variation in market
supply of rice, the seasonality in price of rice is, there-
fore, presented accordingl&. These seasonal patterns in
both price and quantity of rice, however, will be discussed
in detail in the appropriate succeeding sections.

Seasonal Domestic Price
Calculations

In order to measure seasonality in prices, seasonal
price indexes are calculated using the ratio-to-moving average
technique.7 Calculations are performed using a special
computer program.8 The data for the analyses consisted of
monthly price series of paddy and white rice 5% broken as
well as quantity supplied both in domestic central market
and export market. Data were assembled from various pub-
lications available from Thai Government agencies and the

Food and Agriculture Organization of the United Nations.

7For detail, see Foote, Richard and Karl A. Fox,
Seasonal Varlatlon. Methods of Measurement and Test of
Significance, U.S.D.A, Agricultural Handbook No. 48,
September, 1952,

8For detail, see Heifner, Richard and Jacqueline
Mussell, Program Description SEASON, Dept. of Agricultural
Economics, Michigan State Unlver51ty, Agr. Econ. 954,
Revision, August, 1966.




53

The measurements are based on data from the period 1950
through 1966 except for some series of exports which in-
cluded only the 1956-66 period. Most of the domestic price
series are estimates of average wholesale prices assembled
by the Department of Internal Trade, Bangkok. The export
prices are monthly averages of market quotations.

In interpreting the results, it is suggested that
the seasonal indexes for each set of data consist of two
indicators of variations in seasonal patterns. The first
indicator is a figure which contains three irregular but
roughly parallel lines running from left to right. The
central line represents the average index of seasonality
as calculated from data collected. The upper and lower
lines bound an area of uncertainly about the index. Tech-
nically, the upper and lower bounds are one standard devia-
tion above and one standard below the mean respectively.9
The second indicator is the trends in the trend values for
the index for individual months which are reported in the
last line in the appropriate Table in Appendix B. The
trends in index values represent the changes in the season-
al pattern over time. Their values show the annual changes
in the index for various months. A positive trend value
for a particular month indicates the over time the seasonal

index for that month increases. Conversely, the seasonal

9Richard G. Heifner and Robert P. Furguson, op.cit.,
P. 2.
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index is decreasing if the trend value for that particular
month appear to be negative. However, if the trend value
is positive during the months when the index is below 100
and negative for the months when index is above 100, it
indicates that seasonality is diminishing. On the other
hand, if the trend is positive for months when index is
above 100 and negative for months when index is below 100,
it is the evidence that seasonal index has been increasing
over time.l0

Seasonal Variations in
Paddy Supply

The seasonal variations in paddy supply are repre-
sented by the seasonal pattern of the paddy market in
Bangkok, the only location where seasonal data are avail-
able. Even though the quantity bought by Bangkok and
Thonburi millers was relatively small compared with total
production, it still shows significant seasonality (Figure
3.4). The figure shows that the quantity of paddy reaching
Bangkok and Thonburi markets attains its peak during the
harvesting period -- January to March and reaches a trough
during the months of September to November. The quantity
supplied during the peak periods have averaged about 61
percent above annual average amounts. In contrast, the

average amounts during the lower supply period was about

101pid, p. 3.
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62 percent below the annual average. However, the trend
values indicate that the seasonal variation in paddy supply
in Bangkok and Thonburi markets has been increasing over
time (Appendix Table B.1l).

Domestic Seasonal Price
Variations

Figure 3.5 shows that there is very small seasonal
variation in the price of paddy at Bangkok market. The
peak during the period of September to December is about 4
percent above the annual average. The harvest season --
January to March is about 7 percent below the annual average
index. According to the trend values, there is no evidence
that seasonal pattern in paddy prices at wholesale level in
Thailand is changing significantly. (Appendix Table B.2).

In addition to paddy price, the seasonal pattern
in prices of white rice (100-5%) in Bangkok were also
investigated. Figure 3.6 shows that the prices of rice
exhibit a rather smooth seasonal pattern with a peak in
the month of December and then reaches a trough in January.
However, a gradually increasing seasonal index obviously
exists. The peak of seasonality is about 6 percent above
annual average contrasts with a 9 percent below average
trough. The trend values do not give evidence that there
are significant changes in seasonal pattern in the prices
of white rice (100-5%) at wholesale rice market level

(Appendix Table B.3).



Z2°9 919qel xtpuaddy :3o0anos
HLNOW
Uﬂa >©Z LDJ0 dds DNV 1ar NAOL AYNW dd¥  ¥VHW g4 NY L

57

;

0s

00T

1821

1 0ST

SLT

XHANI

ANVIIVHL ‘I¥NENOHL ANV MOMONVE NI STIIW HAIS-INOTY
AIIIAITIA (T°ON) XAA¥d 40 FOIYd NI ALITYNOSYIS J0 XHANI

S°¢€ TNOId



58

€°g o1qel xtpuaddy :90Inos
HLNOW
oda AON LOO dds onv e Nace AYW ¥94d¥ Y¥H q34d NYL

™

| S

XdIANI

ANVTIIVHL ‘MOMONVE NI
(IDI¥ FLIHM %00T) IOIW A0 IADIYA NI ALITUYNOSVAS J40 XIANI

9°¢ HANDIA

08

06

00T

01T

02T



59

Seasonality in Quantity
and price of Rice Exports

Domestic utilization of rice for food, seed, feed
and other industrial uses is relatively stable, rice ex-
ports therefore depend upon annual rice production. Figure
3.7 shows a considerable seasonality of rice export over
the period of 1956-66, -- a seasonality with a seasonal
peak in March at 122 and a seasonal low at 73 in October.
Trend values indicate that the seasonal pattern is chang-
ing significantly (Appendix Table B.4).

Associated with the seasonal pattern in quantity
of rice (all grades) exported is the variation in quantity
of a specific grade of rice export -- white rice 5% broken.
The seasonal pattern for the specific is similar to that
of the overall quantity. However, slightly greater
variations are presented (see Figure 3.8). The variations
in quantity of rice 5% broken exported, therefore, should
be a representative of total Thai rice exports. Also,
there is evidence that the seasonality in 5% grade rice
export has been increasing significantly (Appendix Table
B.5).

Seasonality in export price in this analysis is
represented by the seasonal movements of rice (5% broken)
export price since data on average export price during
the period covered by this study are not available.
Seasonal variations in export price usually reflect season-

ality in quantity of rice exported. Figure 3.9 shows that
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the seasonal variation in the price of rice (5% broken)
ranges from an average of 96 from the seasonal low during
November to January to the seasonal high of about 104
during Auguét to September. It is observed that season-
al pattern in export price does not exactly correspond to
the seasonality in quantity of rice exported which was
previously mentioned. It means that a seasonal high in
price does not exactly imply a seasonal low in gquantity
exported and vice versa. This is because of the fact that
the variation in export prices of individual exporting
country is not absolutely explained by only the quantity
of export of that particular country but it is also ex-
plained by other factors affecting the world market.
Figure 3.10 shows thé relationship between export price
and quantity exported of rice (5-7% broken). It illustrates
that the price-quantity export relationship for some pe-
riods such as early 1963, 1964 and 1966 did not follow our
assumption on the law of demand. Also, it is noticed that
the quantity of exports exhibits a high degree of varia-
tion over time but the price is rather stable.

The estimated trends indicate some evidence that
the seasonal movements in price, particularly of rice
(5-7% broken) exports has been changing over time (Appendix

Table B.6).
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Relationships Between Domestic Price,
Export Price, and the World Export Price

Relationship Between Domestic
Paddy Price and White Rice
Price

Figure 3.1l shows the relationship between the
wholesale prices of white rice (100%) and the wholesale
price of paddy (no. 1) in Bangkok market. It indicates
that over the period 1950-66 these two price levels exhib-
ited a close relationship and moved in the same direction.
Relationship Between Domestic

Paddy Price and Quantity of
Rice Exports

Figure 3.12 presents the relationship between paddy
price and exports. From the figure, it appears that during
the period from 1952 to 1965 rice export and paddy price
had a negative relationship with each other. The negative
relation held in the case of quantity exported and export
price.

Relationship Between

Domestic Price of Rice
(100-5%) and the World Price

An attempt was made to correlate the domestic
wholesale price of rice particularly the average price of
rice 100% and 5% with the average world price. This rela-
tionship affects the workability of the rice export tax
policy which is designed to protect and isolate variation

in domestic prices from fluctuations in the world price
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and thereby, from changes in the world demand for and supply
of rice. Figure 3.13 shows that during 1957-66, the domes-
tic wholesale price moved in the same direction as the
world price. Particularly from 1958 to 1962-63 both world
and domestic prices almost moved in the same line, apart
from the fact that domestic price did not fall while there
was a severe decline in the world price during 1959-60.

This may be a contribution of the rice export tax policy which
attempted to make domestic price less responsive to any
effect from outside world particularly during a price
depressing period.

Relationship Between

Thalland's Average Export

Price and the World Export
Price

Figure 3.14 illustrates the relationship between
the export price index of Thailand and the world market.
The figure shows a considerable year-to-year fluctuation
in both Thai export and the world price. In general, the
world index and the Thai index of export prices during
1956-63 tend to move in the same direction with slightly
greater variations in those of Thai rice export. Since
the data on the average export price from Thailand are not
available for the period after 1963, the determination of
the relationship between prices of these two markets could

not be further presented.
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FIGURE 3.14

INDICES OF THAI AVERAGE EXPORT PRICE
(WITH PREMIUM) AND THE AVERAGE WORLD
EXPORT PRICE, 1957-65 (MONTHLY BASIS, 1957-59 = 100)
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In conclusion, the analysis of time-series of prices
and quantities of rice in both domestic and export market
reveals increasing trends in both price and production of
paddy on annual basis. The seasonal variations in domestic
prices of rice and paddy are rather small in terms of degree
of variation and of change over time. But seasonality in
domestic market supply, quantity exported and export prices
has been increasing significantly over time. Domestic
price relationships between the paddy and rice market level
are closely related and move in the same direction. Also,
the Thailand export price and the world price on a monthly
basis tend to move in the same direction with greater

variations in that of Thailand.



CHAPTER IV
DEMAND AND SUPPLY OF RICE

Introduction

Agricultural price analysis centers around the
analysis of demand and supply of farm products and has
been developed since the early l920's.l This kind of
analysis involves the statistical measurements of demand
and supply for a particular farm product for purposes of
theoretical application and public policy implication.
Also, the knowledge of demand and supply patterns can be
of value in production planning and orderly marketing of
agricultural commodities. Statistically, the analysis is
designed to measure price-quantity relationships of a
particular commodity under some specified economic assump-
tions. Since the statistical demand and supply analysis
involves the development of several disciplines -- economic
theory, probability theory, and statistics, an analysis
based on knowledge of these requirements is likely to pro-

vide an accurate and specific result.

lgarl A, Fox, Econometric Analysis for Public
Policy (Ames: The Iowa State University Press), 1958,
p. 3.

72
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This chapter is an anlysis of the economic and
statistical models for measuring the price-quantity rela-
tionships in the specified demand and supply equations for
rice in Thailand. Also, an attempt has been made to
estimate the elasticities of demand and supply of rice in
the economy. However, before presentation of the models,
the justification of factors relevant to the models, the
sources of data and the data themselves, the period covered
in this study as well as the statistical assumptions in

this analysis will be discussed in the chapter.

The Data

The data used in this analysis are secondary data
selected mainly from Thai government and Food and Agricul-
ture Organization of the United Nations publications.
Particularly, the harvested rice acreage, production, and
personal income in baht per capita utilized in the analysis

were taken from the Agricultural Statistics of Thailand,

1966 prepared and published by the Division of Agricultural
Economics, Ministry of Agriculture in Bangkok. The price
series -- the wholesale price of white rice (100%) and the
wholesale price of paddy (grade No. 1) in Bangkok market
were obtained respectively from the price records of the
Department of Internal Trade, Ministry of Economic Affairs,

Bangkok, and of the United Nations in the FAO, Production

Yearbook, 1967-68. The wholesale price of white rice (100%)
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is expressed in term of baht per metric ton of milled rice
marketed in Bangkok. The wholesale price level is used to
reflect the movement of retail price of rice in Bangkok
since retail data on rice prices which are more relevant

to the consumer demand equation are not available. Similar-
ly, the wholesale price of paddy in Bangkok market is used
to represent the price received by the farmers when supply
equation is being estimated, since no farm price data are
officially compiled in Thailand today. However, the only
relevant point is whether wholesale and retail as well as
farm price move together. The wholesale price of paddy

(No. 1) is also expressed in baht per ton of paddy deliver-
ed along-side mills in Bangkok. Those series on rice
production, wheat imports, harvested rice acreage are
measured on per capita basis -- i.e., kilograms per capita
for rice (on paddy term) and wheat. Rice exports in
million tons and rice export tax in baht per metric ton of
rice exports are also utilized in this analysis and were
taken from the records prepared by the Department of foreign

Trade in Bangkok.

Period Covered in the Analysis

Annual data for the calendar years 1952 through
1966 for most series of data were used in this study. Ex-
ceptions are those series on annual production and harvested

acreage which are measured based on crop year basis. The
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period of study is limited by the availability of data --
i.e., no data are available on the rice export tax for the
period prior to 1952, but data on rice production and
personal per capita income are not available for the period
after 1966. Therefore, the period covered is restricted
from 1952 to 1966 or seventeen observations. However, the
observation period is long enough to average out the effect
of many nonmeasurable factors which reduce the precision

of the statistical estimates.

The Method

This section includes a discussion of application
of statistical procedures to the economic and commodity
relationships in the Thailand's rice economy. The justifi-

cation of both statistical and economic models is presented.

The Statistical Model

The statistical estimation of the hypothesized
model involves two stochastic equations which are solved
using a two - stage least squares estimation procedure for
estimated demand equation and an ordinary least squares
for estimated supply equation. The procedure is under-

lined by the following statistigl assumptions:2

2Lester V. Mandersheid, "Assumptions regarding
Disturbances and Properties of Estimators," Class notes,
Agricultural Economics 835, Summer 1969, Michigan State
University, p. 1.
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1. Serial independence: It is assumed that within
the model there is zero correlation between any two distur-
bances, or there is no serial correlation of disturbances,
E(UgUg) = O,for all t # s.

2. Homoscedasticity: The variance of each dis-
turbance term is equal for all observations, or there is
finite and constant variance for all observations.

3. Identification: The number of observations
equals or exceeds the number of parameters to be estimated
and the equations can be separated into a valid demand and
supply equations.

4., The independent variables are measured without
error; and there is no exact linear relationship between
any set of explanatory or predetermined ("independent")
variables.

5. Zero mean: The average disturbance is zero,
E(u) = O.

6. The disturbance term is distributed according
to the normal distribution, Un»N(O,di). This is not
necessary for estimation but needed for hypothesis testing.

In the system of equations, the equation (1.2) is
specified as the supply equation and represents the first
stage of two-stage least squares analysis of demand. 1In
the equation, the endogeneous variable is estimated as a
function of the predetermined variables in the system. The

lagged values of variables determined within the system are
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also considered as "independent." The equation is fitted
using the ordinary least squares method. Then, the es-
timated values of endogeneous variable from the first stage
are included as an independént variable in the demand
equation (equation 1.1) which is solved by ordinary least
squares as the second stage. More specifically, the supply
equation is estimated by applying ordinary least squares
method and represents the first stage of the two-stage
least squares analysis which is used for the estimate of
demand equation for rice in Thailand.

The two-stage least squares is considered to pro-
duce asymptotic unbiased, asymptotic efficient and con-
sistent estimates of structural coefficients.3 However,
the procedure assumes that the model is correctly specified.4

Within the model, the structural regression coeffi-
cients are estimated with variables in logarithmic form.
Using a logarithmic equation is primarily based on a belief
that the relationships between the variables were multi-
plicative and more stable in percentage than in absolute
terms. Also, by this transformation, the price flexi-
bilities and the demand and supply elasticities are obtain-

ed directly without cumbersome adjustments.

31bid, p. 1.

4Gail L. Cramer, Economic Relationships in the
Oil of Peppermint and 0Oil of Spearmint Industries. Unpub-
lished Master's degree Thesis, Michigan State University,
1964, p. 86.
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In any statistical analysis, however, the variables
included in the model are generally chosen at the discre-
tion of the investigator.5 In this analysis, it also
appears that some variables relevant to the supply and
demand of rice are excluded from the model. The largest
problem is the lack of reliable data and the fact that some
variables are indeterminate. Nonetheless, from an economic
standpoint the variables included in the hypothesized model
in this analysis are believed sufficient for estimating

demand and supply of rice in the economy of Thailand.

The Economic Model

(1.1) LogYlt = a;; + blllogY3t + byologys, + byzlogx;e

+ b14logX2t + blslogx3t+blelogX4t+U1t

(1.2) LogY¥j3¢ asy + bpjlog¥oe - 1 + bzzlogx:;t

+ bpzlogXsy - 1 + Upg

Where:
Y = endogeneous variables
X = predetermined ("independent") variables
Y1= average annual wholesale price of white rice

(100%) in baht per metric ton in Bangkok
deflated by the Wholesale Price Index (1958 =
100)

Yo= average annual wholesale price of paddy (no. 1)
in baht per metric ton in Bangkok deflated by
the Wholesale Price Index (1958 = 100)

5Lee F. Schrader, Late Summer Onion Supply Response
in the United States. Unpublished Master's degree Thesis,
Michigan State University, 1958, p. 23.
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Y3= annual production of rice (on paddy basis) in
kilograms per capita

Ys= annual wheat and wheat flour imports (on wheat
basis) in kilograms per capita

X1= annual rice exports in millions of metric tons.

X2= income per capita in Thai baht deflated by the
Wholesale Price Index (1958 = 100)

X3= trend; 1952 = 1l; 1953 = 2; etc.

X4= average annual rice export tax in baht per
metric ton of rice exports deflated by the
Wholesale Price Index (1958 = 100)

X5= annual harvested rice acreage in rai per
capita

Discussion of the Results of Analyses

Estimated Demand Equation

Log Y+ =-4.6030 + 0.27261logy3¢ + 0.0905logY4¢t
(1,4027) (0.2877) (0.2270)
+ 0.1170logX1t + 0.1466logX2t
(0.1085) (0.2351)
+ 0,04771logX3t + 0.0028logX4¢
(0.0736) (0.0613)
(values in parentheses are standard errors of re-
gression coefficients)
R2 = 0.81
Standard error of estimate(sy.x) = 0.0004
In the economic model of demand for rice in Thailand,
the wholesale price of rice is expressed as a function of
the estimated quantities of rice produced, the quantities
of wheat imported, the quantities of rice exports, the
personal income per capita, trend, and level of rice ex-
port tax levied. It appears that these explanatory varia-

bles explains 81 percent of the variations in wholesale
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price of rice (100%) in Bangkok market. This is determined
by the multiple coefficient of determination(Rz) which is
0.81, and the low standard error of estimate(Sy,x), 0.0004.
Accordingly, iprleads to the conclusion that the effects
of ;hgse(explanator& variables on domestic wholesale price
of ricerpatgigularly white rice (100%) are important. On
an individual basis, the estimated quantity of rice pro-
duced seems to have the greatest influence on price change.
An increase in rice production by 1 percent results in an
increase in wholesale price of rice by 0.2726 percent
holding the other explanatory variables in the equation
constant. The quantities of wheat imported has less ef-
fect on price of rice, it results in an increase in rice
price by only 0.0905 percent when the quantity of wheat
import increases by 1 percent, given that all other inde-
pendent variables are unchanged. The positive coefficient
for quantity of rice exported indicates that holding the
other variables constant an increase in rice exports by 1
percent will increase the domestic wholesale price of rice
by 0.1170 percent. This evidence is consistent with a
theoretical assumption that an increase in rice exports
will result an increase in domestic price since an increase
in rice exports means a decrease in domestic rice supply.
Similarly, the coefficient for personal income on per
capita basis indicates that an increase in per capita in-

come by 1 percent results an increase in price of rice by
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0.1466 percent given that there is no change in other
variables in the equation.

The coefficient of the trend also indicates an over
time increase in the wholesale price level of rice (100%)
in Bangkok. The positive sign of the coeffi€ignt of the
rice export tax levied implies that given the other vari-
ables in the model constant, an increase in rice export
tax by 1 percent will result an increase in domestic whole-
sale price of rice (100%) by 0.0028 percent.

The price-quantity relationship of the rice industry
appears inconsistent with the economic theory of demand
since a change in price of rice is associated with a change
in quantity of rice in the same direction. No one would
expect the positive sign between these two variables -- the
price and quantity of rice produced. However, there is the
possibility of multicollinearity among quantity of rice
produced; rice exports and income in the model. Then, the
estimated rice production coefficient may inefficiently
estimated. The coefficient is relatively small compared
to its standard error, and it is insignificant from statis-
tical point of view. In other words, the price flexibility
coefficient or the slope of demand equation does not deviate
significantly from zero.

The computed price flexibility of demand for rice
is 0.27. It means that 1 percent change in quantity of

rice will result a change in the price of rice by approximately
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0.27 percent. In term of price elasticity of demand, this
implies that the demand for rice particularly rice (100%)
is rather elastic and of the wrong sign.6 Again, no one
would expect an elastic demand for most farm products
particularly rice since rice is a staple food of the people

in Thailand. And certainly one would expect a negative sign.

Estimated Supply Equation

LogY3¢ =-4.1770 + 0.54551l0gY¥o¢-]
(5.1031) (1.7367)
+ 0.023210gX3¢ + 0.025621l0gXg5¢~-1
(0.0996) (0.5415)
(values in parentheses are standard errors of
regression coefficients)
RZ2 = 0.12
Standard error of estimates(Sy x) = 0.004
Statistically, the supply equation seems to be
less reliable because of a very low coefficient of deter-

mination(Rz) of 0.12.

6The price flexibility can also be considered as a
reciprocal of price elasticity given that the cross flexi-
bilities between a particular commodity and its substitute
or complimentary products are zero. For detail see James
P. Houck, "The relationship of Direct Price Flexibilities
to Direct Price Elasticities," Journal of Farm Economics,
. Vol. 47 No. 3 (August, 1965), pp. 789-792.
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The variables used to explain the variations in
the quantity of rice produced include the average annual
wholesale price of paddy (No. 1) in Bangkok with one year
lag, trend, and the annual harvested acreage lagged one
crop year. Us}ngaene-year lagged price assumes that the
past year's price should determine the following year pro-
duction. Similarly, the past year harvested acreages are
included on the ground that it would influence acreage in
the following crop year through the availability of land,
irrigation, equipment, etc.

The trend is also used to reflect change over time
of unmeasured variables such as technological and institu-
tional changes, etc. The regression coefficient of price
indicates that an increase in price of paddy by 1 percent
results an increase of rice production by 0.5455 percent
given that the trend and acreage variables are constant.
Also, if we hold the price and the trend variables con-
stant, an increase in previous year's harvested acreage
by 1 percent will increase rice production by 0.2562 percent.
The trend coefficient indicates that rice production has de-
creased over time holding the price and acreage variables
unchanged, but the coefficient is insignificant at any
reasonable probability level.

The elasticity of supply of rice is inelastic, 0.54.
It implies that price-production response of rice is not

very high in the Thai economy. However, because of the
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exclusion of other unmeasured variables, since trend is not

a useful one, the specification of supply model is rather

poor and the equation is less reliable than the demand

function for predictive purposes.

Alternative Estimate

of Supply Equation

An alternative model for estimating the supply

equation is constructed as a supplement to the supply model

described in the last section. The model is the same as

the previous model except that the current year harvested

acreage rather than the acreage with one year lag is

introduced.

The equation is also fitted using ordinary

least squares. The purpose of this alternative is to ob-

serve whether the new variable could better explain the

variations in annual production of rice. The equation is

presented below in the economic model:

LogY3¢= a + bjlog¥yt_3 + b2logX3t + bzlogXgy + Ug

Where:

Yo

X3 =

X5

= average annual wholesale price of paddy

(no. 1) in baht per metric ton in Bangkok
deflated by the Wholesale Price Index (1958
= 100)

= annual production of rice (on paddy basis) in

kilograms per capita
trend; 1952 = 1; 1953 = 2; etc.

annual harvested rice acreage in rai per
capita
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In the model the annual production of rice is ex-
pressed as a logarithmic function of the past year whole-
sale price, the trend, and the current year harvested rice
acreage. The results of the supply equation are as follows:

Logl'3¢ = -2.4019 + 0.0453log¥2t-1 -0.10371logX3¢t

(4.8713) (1.6218) (0.0470)
-1.08321l0ogX5¢
(0.3675)

(values in parentheses are standard erros of
regression coefficients)

R2 = 0.74

Standard error of estimate(Sy yx) = 0.0012

As a whole, the supply equation is statistically
much more reliable than that of the previous section.
Much of this reliability is attributed to the inclusion
of current year harvested acreage as an explanatory vari-
able. The equation explains 74 percent of the variation
in the annual quantities of rice produced. The coefficient
of the price of rice in the equation, which may be considered
an estimate of supply elasticity implies that the supply of
rice is relatively inelastic. The supply elasticity coef-
ficient is 0.04, considerably different from the 0.54 of
the previous equation. If other explanatory variables
remain unchanged, however, the negative coefficient associated
with the trend indicates that rice production has decreased
over time but the decrease is relatively small and insignifi-

cant in size. The negative sigh between the quantity of rice
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produced and the harvested acreage implies that yields
have not increased during the period while prices have
increased.

With the alternative results of estimated supply
then, an alternative estimate of demand equation using the
same model as of the previous estimate is also derived.

The price flexibility of demand in this case is 0.27 exactly
the same as 0.27 of the previous demand equation. The
multiple coefficient of determination is 0.34.7 The equa-
tion of demand is rather less reliable than the previous

one.
Conclusions and Policy Implications

General Conclusions

The objective of this analysis is to measure price-
quantity relationships of supply and demand of rice in the
Thai economy. Particularly, the estimates of the produc-

tion and price in the rice economy are of the most interest.

TThe alternative estimated demand equation is as
follows:
Log¥j¢ = -5.1156+0.267810gY3t+0.3583logY4t+0.2151109x1t

(4.2737) (0.5279) (1.0539) (0.3535)
+0.2038logX2¢ -0.015010g9%X3¢+0.028210g¥4¢t
(0.5974) (0.2881) (0.1520)

(values in parentheses are standard errors of regression
coefficient) .

R2 = .34 ; Standard error of estimates(Sy,x) = 0.0014



87

A supply equation and demand equation for rice have been
constructed and estimated using the two-stage least squares
estimation procedure.

The results of analysis of demand are: (1) About
81 percent of the variation in the price of rice is ex-
plained by the association of the variables including
estimated quantity of rice produced, quantity of wheat
imports, quantity of rice exports, personal per capita in-
come, trend, and quantity of rice export tax levied; (2)
The price flexibility of 0.27 of demand implies that the
demand for rice in Thailand is highly elastic and possibly
of wrong sign; (3) Each of the following variables, es-
timated quantity of rice produced, quantity of wheat
imports, quantity of rice exports, per capita income,
trend and rice export tax has influenced the wholesale
price of rice in Bangkok. Among these variables, estimated
quantity of rice produced has greatest effect on price
change.

The estimated supply equation is less reliable
although the alternative estimate yields a better explana-
tion of the variation in the quantity of rice produced
annually. However, the analysis provides evidence that
the rice supply in Thailand is responsive to prices. The
elasticity of supply is found to be relatively inelastic
but the equation is less reliable than the demand equation

for predictive purposes.
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Policy Implications

As shown in the price analysis section, the demand
for rice particularly rice (100%) which is the best quality
of rice in Thailand is elastic; but the supply of rice is
found relatively inelastic. The analysis is based on an
assumption that the point elasticities of demand and supply
are constant throughout the demand and supply curves.
Furthermore, it is assumed that the estimated elasticities
will hold not only for the range of data generated in the
sample period but will also hold for the range of data
generated by the policy adopted by the Thai government.
This is an important assumption; if untrue, policy mis-
takes will be made. Therefore, policy makers should be
continually aware of the need to review results to deter-
mine if the assumptions remain valid. And if not, policies
will need reconsideration.

The policy implication is that the Thai rice in-
dustry should place emphasis on measures that influence
further increase in the production of rice of good quality.
However, if the supply and demand elasticities of rice are
not constant, this policy implication is relevant only on
the elastic portion of the demand curve associated with
either elastic or inelastic supply of rice. In this case,
a great increase in rice production will not result a
severe decline in price. And under rice increasing policy,

technical assistance programs should be emphasized for
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stimulating rice expansion. The programs include the
stimulation of more intensive cultivation, expansion in
irrigation projects, credit availability, the adaptive
researches for highér yielding and better quality varieties
of rice, farm input subsidies, and market improvement. At
the same time, however, farm diversification should also

be encouraged.

Although the supply of rice is inelastic farmers
still respond to price. Accordingly, price incentive
programs can be applied in this economy. The price incentive
programs in the forms of farm input subsidies and price sup-
port can encourage rice expansion in general.

The estimated elasticity of demand for rice is
positive. However, a positively sloping demand is rarely
found and it is not significant in this case since the
standard error of the price flexibility is greater than
the value of price flexibility itself. Therefore, a down-
ward sloping demand curve is still expected to prevail in
Thailand.

With respect to the arguments that Thailand's rice
economy will be characterized by the presence of either a
rice deficit or a rice surplus within this decade, it
appears that the problem is less serious than it would be
if both inelastic demand and supply are present. The

situations can be illustrated in the following diagrams.
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Quantity Quantity
Diagram A Diagram B

Diagram A represents a situation with the presence
of inelastic demand (DD) and inelastic supply (SS) of rice.
An increase in rice supply from SS to S;S; or from 0Q;
to 0Q2 will result a greater decrease in price from OPj;
to OP,. It means that, the presence of greater rice supply
and therefore rice surplus will result in a severe decline
in price of rice. Conversely, the rice deficit or short
rice supply will result a great increase in price. 1In the
diagram, it is indicated that if a rice supply decrease
from SS toléiéi or from 0Q; to Oéz} the price will increase
in a greater proportion or from OP; to Oﬁz, As a conse-
quence, the presence of rice deficit or rice surplus will
result a greater variation in price of rice. However, a
different condition is presented in diagram B. In diagram
B, the presence of inelastic supply (SS) associated with a
relative elastic demand (DD) of rice indicates that an
increase in rice production from SS to S;S; or from 0Q;
to 0Qy; results a small decrease in price from OP; to OPj.

On the other hand, if there is a decrease in rice supply
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from SS to élél or from 0Q; to Oéz an only small increase
in price will follow. Therefore, either directions of
rice production -- the rice deficit or the rice surplus
will not cause a drastic variation in rice price in this
case.

However, some argue that policy to increase rice
production will create a problem of over supply of rice
in the rice producing countries because of the green
revolution which is assumed to take place in most rice
importing countries particularly in Asia during this
decade.8 Practically, this is a long-time potential rather
than the immediate future since there are many arguments
that the rate of adoption of new high yielding varieties
of rice is very poor in most Asian countries because of
the differences in geographic conditions and rice consump-
tion patterns.9 As a consequence, the problem of over
supply or highly competitive market of the rice industry
will be slow to occur or probably will be eliminated in
Thailand since farmers are considerably responsive to price,
at the same time a rapid population growth in this country
has been evident. Therefore, the recommendation for Thailand

is that the policy of high production and exports as well as

8For detail see J. Norman Efferson, "Recent
Developments in the Rice Industry of Thailand," Rice Journal,
(April, 1967), pp. 36-37.

91bid, pp. 36-37.
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the expansion of new markets should be continued for further
improvement of the rice economy and of the country as a
whole. Also, this policy regularly, will benefit the con-
sumers because the increase in rice production will result
in a lower price for rice and less money will be paid for
their rice consumption assuming that the upward sloping

demand for rice is not significant.



CHAPTER V

SUMMARY AND SUGGESTIONS FOR FUTURE STUDY

Summary

The general purpose of this study is to develop
information concerning marketing and pricing of rice in
Thailand over the past two decades. Most attention has
been given to observation of price behavior, and an analysis
of price-quantity relationships of demand and supply of rice
and their contributions to the agricultural policy implica-
tions in this country.

Since rice is the most important crop, being both
a staple food of the people and major foreign exchange
earner, public interest in the role of the rice industry in
the economy has been increasing steadily. Particularly,
consideration has been given controversies relating to
price of rice and the potential production and exports of
rice. As the economy continues to grow and change, more-
over, the equitable solution of these conflicts in pricing
and production of rice is rarely found. Many arguments
and proposals for better planning in agricultural policy

have been developed with evidence that the direction of

93
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movement of Thailand's rice economy will be toward some
undesirable production dilemma -- i.e., a rice deficit as
a result of rapid population growth or a rice surplus as a
result of a decrease in rice exports because many rice
importing countries succeed in eliminating rice imports
sometime during this decade. Accordingly, it is necessary
that the information concerning the current situation of
the rice economy particularly, the price, production, and
marketing of rice is needed for policy judgment and better
planning for the rice industry.

The information developed in this study including
the explanation of production and marketing, price behavior,
and the analysis of demand and supply of rice is based on
an analysis of secondary data obtained from publications
of the government of Thailand and the United Nations.

The findings in this study reveal that rice pro-
duction in this country has increased considerably over
the last 60 years and particularly during the last decade;
but there has been evidence of relatively low yield per
unit of land with downward trend until recent years when
an upward trend in rice yield has presented. The degree
of competition in the rice market has increased as a result
of the development of improved transportation and the reloca-
tion of the rice mill industry. At the same time, the
increase in degree of competition among road, river, and

railroad transportation is observed. Domestic demand for
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rice is also found to increase in volume because of the
increase in population; accordingly, a slight decline in
rice exports is apparent. The market outlook for the next
few years can be characterized by two different views --
the presence of rice deficit or a rice surplus but no
resolution has been found. However, with the presence of
the relatively elastic demand and inelastic supply of rice
in this country the problem is less serious than it would
be if both demand and supply are inelastic. Therefore,
either rice deficit or rice surplus will not cause a serious
change in the price of rice in Thailand.

The analyses of seasonality in price and quantity
of rice in both domestic and export markets indicate that
the seasonal variation in market supply of rice in Bangkok
has significantly increased. However, the seasonal price
pattern of either paddy (no. 1) or rice (100%) is rather
small. The gquantity exported and export price each exhibits
a significant increase in its seasonal pattern. On annual
basis, moreover, the long-time movements in both domestic
price of paddy and export price of rice are found to in-
crease slightly over the past two decades.

In order to examine to what extent the variations
in price and quantity of rice produced are affected by
some economic variables, an analysis of statistical demand
and supply of rice is formulated using ordinary least

squares procedure for the supply model and two-stage least
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squares for the demand model. 1In the supply model, the
annual quantity of rice produced is estimated as a logarith-
mic function of the past year's price, trend, and past year's
harvested acreage. The result is not reliable with only 12
percent of the variation in quantity of rice produced ex-
plained by the price, trend and harvested acreage. Al-
though an alternative estimate of supply equation improved
its reliability, the equation is still less reliable than
thé demand equation for predictive purposes; and a better
specification of the model is needed. The indicated elasti-
city of supply is 0.54 and 0.04 respectively for the two
equations.

In the estimated demand equation for rice, about
81 percent of the variation in the price of rice at whole-
sale level in Bangkok is explained by the association of
the explanatory variables including estimated quantity of
rice produced, quantity of wheat imports, quantity of rice
exports, personal income per capita, trend, and export tax.
Among these variables, the estimated quantity of rice pro-
duced seem to have the greatest effect on price. The other
variables are minor in their importance in explaining the
variation in price. Also, neither a positive sign nor the
small price flexibility of demand for rice is expected.
But the price flexibility of demand of 0.27 implies that
the demand for rice particularly rice (100%) in Thailand

is highly elastic and its positive sign seems to violate
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the "law of demand." However, this is not significant from
statistical point of view because of its relatively high
standard error and the possibility of multicollinearity
among estimated quantity of rice produced, quantity of rice
exports, and income in the demand model.

Based on these results it is suggested that the
direction of Thailand's rice production policy should be
toward an increase in rice production through the expan-
sion in rice acreage and/or more intensive cultivation.
However, this recommendation bases on an assumption that
the price elasticity of demand for rice in Thailand is
constant throughout the entire length of the demand curve.
Generally, the different portions of a single demand curve
may consist of many different point elasticities of demand.
The policy implication on increasing rice production is then
relevant only on the elastic portion of the demand. 1In
this connection, it is necessary that technical assistance
in terms of better seeds, more use of fertilizer and farm
mechanization, and expansion of irrigation projects will
be of value for stimulation of increased rice production.
The price incentive program in the forms of input price
subsidization and minimum price support will not only
stimulate rice expansion but also is a mechanism to quarantee
a minimum floor prices and thereby income for farmers in
the industry. Furthermore, a readjustment in rice export

tax policy and the allocation of public funds with greater
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emphasis on increasing agricultural productivity is urgently
needed. What is done for the improvement in the agricultural
sector will indirectly benefit the consumers because rice
will cost less and consumer expenses on food items will be
reduced.

A policy of increasing rice exports is also
recommended. A greater rice output resulting from in-
creased rice production will cause a decline in export
prices; and it is necessary that market expansion must be
done through a lower price and other nonpriced methods --
i.e., advertising, product differentiation, etc. At the
same time, a policy on market stabilization in terms of
m#rket area must be maintained.

In concluding this study, it is hoped that this
information will provide, producers, consumers, and policy
makers, knowledge of the situation that exists in the rice
economy of Thailand; and that this information helps in the
development of better fice policies and improved agricul-

tural planning.
Suggested Further Study

In future studies of supply and demand of rice in
Thailand, the overall results of this study may be improved
if there are some changes in the model. Particularly, the
variables included in the supply equation should be better

specified for improved statistical estimates. The effects
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of the weather and technological change should be analyzed
through an analysis of the variation in yield per unit of
land. Further studies on cost of production and the pro-
duction function of rice are also suggested. Another area
for future study is analysis of the role of expectations
on supply, in other words, a study of farmers' decision
making process, which will provide empirically useful
information related to the theory of expectations. Also,
a similar study on other farm products is recommended for
better planning of Thailand's agriculture. However, the
most crucial priority is the need for better organization
of the statistical compilation system with greater emphasis
on up-to-date publication with better quality control and

reliability.
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APPENDIX A
TABLE A.1l
RICE PRODUCTION, RICE SUPPLY FOR

DOMESTIC UTILIZATION, RICE ACREAGE
AND MIDYEAR POPULATION, THAILAND, 1950-67.

Year Rice Rice Supply Rice Midyear
Productionl for Domestic Acreage Population
Utilization?2

(kgs/capita) (kgs./capita) (rai/capita) (millions)

1950 305 236 1.70 19.6
1951 . 361 254 1.80 20.2
1952 317 204 1.54 20.8
1953 383 314 1.72 21.4
1954 258 190 1.25 22.1
1955 320 240 . 1.47 22.8
1956 355 273 1.61 ©23.4
1957 232 138 1.11 24.1
1958 281 210 1.30 24.9
1959 266 200 1.29 25.6
1960 295 228 1.34 26.4
1961 302 213 1.30 27.2
1962 332 263 1.39 28.0
1963 347 274 1.38 28.8
1964 323 226 1.26 29.7
1965 301 208 1.21 30.6
1966 381 308 1.38 31.5
1967 283 217 - 34.2

Source: 1950-66, Agricultural Statistics of Thailand, 1966
(Bangkok, 1968), pp. 46-176.
1967, Rice, FAO, Production Yearbook, Vol. 22,
1968, p. 77; population, Office of National
Economic Development Board, Bangkok.

1. Total rice production (on paddy basis) divided
by midyear population.

2, Total rice production minus rice exports for a
particular crop year divided by midyear population,
(on paddy basis).

3. Harvested area

- no data available

105




TABLE A.2

WHOLESALE PRICES OF WHITE .RICE (100%),
PADDY (No. 1); PER CAPITA INCOME, AND
WHOLESALE PRICE INDEX, THAILAND, 1950-1967.

Year White Rice Paddy (No.1) Per capita Wholesale

(100%) Price Price Income Price Index
(baht/ton) (baht/1,000 (baht) (1958 = 100)
kgs.)
1950 - 745 1,191 76
1951 1,738 787 1,253 82
1952 1,912 872 1,264 87
1953 1,718 799 1,335 82
1954 1,705 705 1,277 79
1955 1,880 817 1,530 92
1956 1,858 935 1,555 95
1957 1,771 947 1,526 95
1958 1,998 1,095 1,539 100
1959 1,791 937 1,635 92
1960 1,636 901 1,807 92
1961 1,754 977 1,842 100
1962 1,990 1,147 1,948 106
1963 1,803 993 2,007 99
1964 1,678 828 2,109 92
1965 1,645 881 2,207 96
1966 1,800 1,197 2,499 110
1967 2,189 1,245 2,465 118

Source: Paddy price, FAO, Production Yearbook, Vol. 21-22,
1967-1968;

per capita income 1950-1966, Agricultural Statis-
tics of Thailand, 1966;1967, National Income of
Thailand, (1967 edition), p. 5.

Wholesale Price Index, Department of Commercial
Intelligence, Bangkok, base year period was
formerly 1948;

white rice (100%) price, Department of Internal
Trade, Bangkok.

- no data available
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TABLE A.3

RICE EXPORTS, WHEAT AND
WHEAT FLOUR IMPORTED IN WHEAT
EQUIVALENT, AND RICE EXPORT TAX,
THAILAND, 1950 - 67.

Year Rice ExportsWheat & Wheat Flour Rice Export Tax2/

(million Imported in Wheat
tons) Equivalentl
Total (tons) Per capita Total Average
(kgs.) (million) zbahtaton)

1950 1.42 15,639 8 - -

1951 1,47 18,239 9 - -

1952 1.55 18,238 9 362 233.55
1953 1.36 24,288 11 695 511.03
1954 1.00 28,585 13 718 718.00
1955 1.24 33,328 14 441 355.65
1956 1.27 37,116 16 842 663.00
1957 1.57 41,497 17 840 535.03
1958 1.13 36,924 15 812 718.58
1959 1.09 35,455 14 756 693.58
1960 1.20 32,381 12 745 620.83
1961 1.58 35,700 13 872 551.90
1962 1.27 37,200 13 753 592.91
1963 1.42 41,100 14 819 576.76
1964 1.90 39,300 13 1,238 651.58
1965 1.90 35,100 11 1,192 627.37
1966 1.51 61,000 19 995 658.94
1967 1.44 81,000 24 944 655.56

Source: Rice exports 1950-66, Agricultural Statistics of
Thailand, 1966 (Bangkok: 1968); 1967, Sopin
Tongpan op. cit., p. 106.

1/ 1950-60, computed from data in Agricultural
Statistics of Thailand, 1966; 1961-56, FAO Trade

Yearbook, 1967, p. 102; 1967, Internation Wheat
Council, World Wheat Statistics, 1969, p. 34.
Conversion rate: 1 metric ton(2,240.6 1lbs) wheat

= 36.7437 bushels; 1 metric ton(2,240.6 lbs) wheat
flour = 50.6598 bushels wheat; 1 metric ton wheat
flour = 1,3787 metric ton wheat.

2/ Bank of Thailand, Bangkok, (calendar year).
- no data available
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TABLE A.4

PADDY PRICE INDICES IN THAILAND,
THE UNITED STATES, BURMA, JAPAN,
SOUTH VIET-NAM, AND UNITED ARAB REPUBLIC,
1950-67 (1957-59 = 100)

Year Thailandl United Burma3 Japan4 South United

States? Vietnaml Arab Rep.>
1950 128 106 100 62 52 96
1951 134 100 100 72 56 88
1952 149 122 100 84 90 88
1953 136 108 100 104 97 67
1954 121 95 100 97 54 94
1955 96 100 100 99 81l 100
1956 96 101 100 97 110 100
1957 98 107 100 99 103 100
1958 106 97 100 99 110 100
1959 98 95 100 100 87 100
1960 92 94 100 101 88 100
1961 100 107 100 107 110 100
1962 117 105 100 118 124 88
1963 102 104 103 127 115 85
1964 85 102 103 144 125 85
1965 89 103 103 159 137 94
1966 123 103 - 173 - 111
1967 128 102 - 190 - 125

Source: Computation based on data in FAO, Monthly Bulletin
of Agricultural Economics and Statistics, 1X, July,
1960, p. 55; FAO, Production Yearbook, Vol. 22,
1968, pp. 540 542

1 wholesale price; 2 average producer price; 3
government minimum producer price; 4 government
- fixed producer price (Husk); 5 government-
fixed producer price.

- no data available
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TABLE A.5

RICE: INDICES OF ANNUAL EXPORT
PRICE IN THAILAND, BURMA, AND THE
AVERAGE WORLD EXPORT PRICE INDEX,

1955 - 1967

(1957-59 = 100)

Year Thailandl Burmal Average World
Price Index2

1955 101 123 -

1956 99 100 -

1957 99 97 104
1958 106 104 98
1959 95 99 89
1960 89 96 93
1961 98 99 103
1962 109 99 103
1963 103 101 103
1964 98 107 103
1965 98 116 105
1966 119 110 118
1967 159 128 141

Source: 1 Computed from data in FAO, Production Yearbook,
1963-68, Vol. 17-22.

2 FAO Average Price Index, FAO, Monthly Bulletin
in Agricultural Economics and Statistics (various
issues); FAO, Rice Report, 1963-67; FAO, Commodity

Review (various issues).

Thailand: white rice 5-7% broken, government
standard f.o.b. Bangkok.

Burma: f.o.b. Rangoon, prices under bilateral
agreements with Ceylon.
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