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Abstract

Agricultural Supply Response of Some Major Crops in Thailand

This study attempted to estimate the total supply response |
of four major annual crops of Thailand namely rice, maize, cassava
and kenaf for the period between 1963-1977. It is more or less
a continuation of a previous study done by Jere Behrman for 1937-
1963. A great deal of attention was given to model specification
where elaborate relative farm-gate price, yield and risk variables
were constructed, and the non-linear estimation techniques were

used to run most of the equationms.

The results have shown that the price of the crop and
its variations are generally significant determinants of farmers!
response measured by the change in the area planted. In other
workds, it could be stated that Thai farmers still respond to
changes in the price of crop in a normal way although for some
crops such as rice this responsiveness may be weak and many other
variables such as the limitation of areable land, the size of
farm population, and so on may have infiuenced this responsiveness.
To a certain extent, farm price policy could be lesigned to generate

desired production or area responses.
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‘T, INTRODUCTION

When Jere:R. Behrman (3) began his study on the supply
response of four major crops in Thailand in the early 1960s, he
mentioﬁed, as a rationale for his study, the need to cope with
vimpending, if not already existing, trisis in world agricultural
production." In this, he seemed to imply that increase in world
agricultural production was necessary if the threats of hunger
and starvation, particularly in poor countries, were to be averted,
Out of several aspects of agricultural production and policies to
increase agricultural output, Behrman selected the responsiveness
of agricultural supply to changes in price a# his theme of study.
His completed work has been widely accepted as ﬁ definitive study
in the area of farmer's supply response, and has generated much
greater interest in this already established field of agricultural

research,

Significance of the Problem

- Although industrialization is still considered the
prime_goal of economic development of many developing countries
ingiuding Thailand, the success of suchk as endeavor often is not
possible without a strong and efficient agricultural sector,
Imagine a situation where population continues to grow at a fairly
rapid rate, where each year the demand for food increases, The

spread of urbanization may have drawn labour force from the farm



sector to the non-farm sector, leaving the farmer sector with a
greater responsibility of providing larger fbod supply both for
domestic consumption and for export, This situation clearly calls
for increase in farm production and productivity, and various
agricultural policies of the govermnment such as crop diversification,
selection of high yielding varieties of seeds, promotion of ferti-
lizer uses, agricultural credits and marketing facilities have

now become most relevant.

But to predict the outcome and to evaluate the implication
of a government agricultural policy, it is necessary to devélop
accurate behavioral models for the agricultural sector and an
important aspeét in the overall development of such a model
focuses on the supply of agricultural output, its elasticity and
the dynamics of the supply response. This model would tell us
for example, the price elasticity of supply which would help us in
predicting and evaluating the behavior of domestic food production
in the face of some changes and disturbances in outside food supply
such as the surplus food disposal by the United States (P.L, 480-
type programs) and other countries, If domestic output is rese
ponsive to price changes, output will likely be curtailed since
these surplus food disposal programmes tend to depress market prices.
Morecover, accurate evaluation of attempts to diversify production

will also depend on the supply response, In Thailand, for example,



the rice premium has served to reduce QOmestic prices paid to
farmers, If supply is sensitive to changes in relative prices,

such reductions may have reduced areas planted in rice while at

" the same time stimulating some diversificatioﬁ into other annual
crops productien, If, on the other hand, suppiy is not sensitive
to relative price changes, the rice:premium:wouldlhave little effect

on agricultural output, but would simply depress farm income.

Is agricultiral supply in & developing country such as
Thailand really respohsive to price changes? The debate over
supply reépbnsé'in.geﬁéral has been going on for qﬁite a long time,
As Behrman (3, p. 3) summed up, the various a priori hypotheses
abéggitﬁe supply'£é5ponsiﬁeness'of underdeveloped agriculture to
price changes may be divided into 3 major categories : (1) the
hypothesis'that fafﬁers'iﬁ underdeveloped agriculture respond
quickly, normally, and efficiently to relative price changes.
(2) the hypothssis that the markete§ production of subsistence
farmers is inversely related to pri;é. (3) the hypothesis that
institufionél constraints are so limiting that.any price response
is insignificant. His findings which are in support of the first
hypéthesis gave much credibility to market forces in a free enter-
prise syétem. A critical poiicy question arises whether these
fin&ings for the situation in the 1950's is still applicable for the

situation in the 1560's, 1970's and the 80's.



It should be meniioned also that other factors beside
relative prices havg an impact on the supply and agricultural
output. VYield is a major factor and has to be included as an
explanatory variable, especiall} when technological change is an
important consideration. There has also been speculation that
supply is sensitive to variations in prices and yields as well as
to the 12ﬁ215.°f these variables. Viewing crops as "assets" in
the farmers "portfolio", we would expect the farmer to be risk
averse in the sense that there will be a negative relationship
. between sﬁpply and the variance of prices and yields, other things
being equal. If, in the aggregate, supply tends to respond
favorably to reduction in risk, then marketing boards of government
monopolies which serve to smooth out the sequences of prices paid
to farmers may induce expansion in output which might not otherwise

be forthcoming.

Purpose and Scope of the Study

The purpose of this study, therefore, is to attempt to
estimate the significant and relevant supply response functions
of Thai farmers on some major agricultural crops. Four crops have
been selected for this study on the basis of their major contribu-
tions té export earnings of Thailand, They are (1) rice, (2) maize,

(3) cassava, {4} kenaf. All crops listed are annual crops.



~It is important to keep in mind that the term “'supply
response" may be used in numergus contexts and several distinctioqs
should be noted. For example, the difference between harketed_
surplus and total production is important. If a large proportion
of a crop is consumed by the farm families, supply is 1§§§ likelxn
to be responsive than if it is a cash crop. Also, a distinctiqq
as between .aggregate output and the output of individual crcgs-
must be-noted. Supply of individual crops may be quite regg?g§ive
without total output changing whatsoever if relative prices and
relative outputs change in an offsetting way. Suppose, for example,
that the price of rice falls and the price of cassava rises, the
relative supplies of the two crops could be altered so as to.
reflect a highly elastic supply response while leaving total agri-
cultural output umaffected. Finally, it should be noted that both
the short and long run must be considered in the analytical deve-
lopment of supply response models. Neglect of the long run may
lead :to ‘serious errors in the evaluation of alternative pqlicy
prescriptions. Technical and social rigiditiesin,the_gt?uéture ‘
which cause long adjustment lags do not neccs§§£i}y.m9an that
supply is not .responsive, but.rather that a iohge; time ﬁorizan
needs to be condisered in evaluating the impact of a particular

policy.



This study is conducted in such a way that the comparison
with the original Behrman's models and results is possible. The
essential features of Behrman's models will be retained but several
modifications have been incorporsted into our models. Attempts
have even been made to link the new data sets with Behrman's data
S0 that.esfimation of the whole period from the late 1930's to
the late 1970's could be carried out. But there exist apparent
dispérities in our new data sets with the old ones sc that such
link up was not successful. ' So our study continues from where

”Béhrman has left off (1963) and continues to 1977. Y

Brief Survey of Past Studies

There have been many studies on supply responses 6£
'various crops in various countries around the world since the
seminal work of Mar ¢ Nerlove {7} in the U.S. in late 1950's,

and pafticularly after the publication of Behrman's book (3} in
1968, and the results of these studies were compiled and presented
in a book by Askari and Cummings {1). As for the post-Behrman
study of supply response in Thailand, this seems rather limited

and somewhat fragmented. For rice, there were studies by Somsak

A}

y This is only true for rice and maize. For cassava and
kenaf the farm-gate price series were not available before 1967, so
on estimates for cassava and kenaf only covered the period 1967-.1977.



(9) and Sarum (11) but they were more production studies than
supply response studies of the Behrman or Nerlovian types.
Tamftong Dasri's study on maize supply response seemed to pe the
only econometric supply response study attempted where tﬁe result
is pubiicly available. Studies by Jamlong Atikul (2) on cassava
and Sunthorn Rajvongsuek (10) on the competition between.kenaf
and cassava represent two authoritative studies for cassava and

kenaf.

The studies mentioned have achieved varying degrees of
success. Dasri used simple regression, first difference and
distributed lag models to estimate both the output and area
responses of maize farmers and found positive relationship between
maize price and its supply but the maize supply response to
price was not ”solidi& good". Jamlong and Sunthorn's studies on
the supply response of cassava and kemaf were satisfactory in
terms of statistical outcomes but the models used were quite
simple and many modifications were made to model specifications
and data requirements. All in all, however, all the studies
appeared to support the hypothesis of supply responsiveness to
changes in‘price in general. But, as these studies uséd different
m;delsnand estimating techniques, and they were set in different

time and location frames, which made interstudy comparison difficult,

there is a need for more comprehensive supply response study encom-



passing many crops in one study package and using more sophisti-
cated estimation techniques (at least on the same level as the
techniques of Behrman). Our present study is an attempt to satisfy

that need.

Plan of the Study

Section IT is concerned with the discussion on the
specification of supply response models, the method of estimation,
and data requirements., In Seétiqn 111, the estimates of the total
supply response of four major annual crops, namely, rice, maize;
cassava and kenaf will be presented and discussed in turn,

Section IV concludes the study gnd discusses some policy impli-
cations, And Amnex I and II analyse the supply responses of

1/

two non~gnnual crops, rubber and sugar cane, ~

Y These two annexes were written by one of the researchers
(J. Malcolm Dowling) with the help of a research associate using
data which were gathered as part of the overall project.



II. CUFPLY RESPONSE MNODELS AND METHCDOLOGY

General Specificatjon of a Supply Response Model

The supply response model originally constructed by
Nerlove for US agricultural products has served as the working
model: for most studies in this general area. The.model consists
of 3: structural or behavioral equations. Deterginisticglly, that
is without the consideration of stochastic distu}ban;es, these

three equations can be written as follows:

* *
X = a f a, Pt veese (1)
-* *
P* =P g = b/ by (B P ) (D
»*
X, - Xa * o F ] (x t Xt-l)- R &3

where X* is desired planted area, P* the expected normal farm
price'of~the product under consideration, X and P actual planted .
area and‘fgrmers’ price, respectively, and t is the time subscript.
Equation ti) simply says that desired area planted depends on
expected normal price for this period is seen as the last period's
expected nofmal price plus or min;s some degree of adjustment
depending upon the elasticity of expectation and last period's
actual price, or the difference betﬁeen expécted price for this

period and last period is seen as a fraction of the difference
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between last period's actual and expected normal prices. And
Equation (3) represents area adjustment process whereby the
difference between the actual area planted for this and the last
period is seen as a fraction of the difference between the desired

area planted and the actual area planted in the last period.

Several modifications of this basic Nerlove model have
" been made in subsequent researches especially in the study by
Behrman. The modified nerlovian model used by Behrman is stated

as follows:

[- 9

(a) A

Ay £y PL A 815 Y £ 81 0P f ayg oY,
FagNe £ a5 M fu,

) d
(b} A, = ay / At-l Fagy (A - Agy) £ uy

t
e _ p®
© P = ag FP g ey B a33 t-1” Prn) £ U3t
(@ Yy = ay fa, R T Fagtfael fuy,
where Ag = desired planted area in the crop of concern
At = actual planted area
P: = expected normal farmers' price relative to
alternative crops
P, = actual farmers’ price of the crop of concern

relative to alternative crops
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Two important parameters should be noted: the a

which is the area adjustment coefficient and a

11

expected yield

actual yield

standard deviation of tte actual price over the
last three preceding production periods relative
to the standard deviation of the index of prices
of alternatives over the last three preceding
periods,

standard deviation of actual yields over the
last three preceding periods

farm population

annual malaria death rate

dummy variable for distance from Bangkok

annual rainfell

time trend; or the production period if appeared
as a subscriﬁt

disturbance term

22

53 wkich is the

price expectation or price adjustment coefficiemt. They appear

in the distributed lag equations for the desired area planted

and the expected normal relative price, thus:
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% :
(€ A = ;.0 (1-a,))" (2, # 332 Ag-l fuy t-i)

e _ o - i i
(£ Py = T (l-ag) (a5 Fag (Pey g # 835 Dp g4y # U5, y)

0

According to Behrman, a priori expectations are that the estimates

of a,, and a,, or the area and price adjustment coefficients

22 32
respectively may be characterized as an under adjustment, an
exact adjustment, or an over adjustment, depending upon whether
the adjustment parameter is, respectively, between zero and one,

not significantly different from one, or between one and two.

General specification of the model used in our study
was not much different from that used in Behrman. The relative
rather than the absolute price of rice was.adopted as the main
explanatory variable., But unlike Behrman, we used the farm-gate
prices aﬁdrﬁot Bangkok prices to computé price index series. In
recent years, farm-gate prices have become available for rice and
a wide variety of upland crops. While these data are not complete
for all provinces, the gaps of missing prices are relatively
narrow in most cases and were filled by reference to the prices
in the adjacent provinces, Ve beliéved that these data represent
an improvement over Bangkok prices because the latter may fail to
register regional transportation differences and middleman monopo-
1istic elements which may cause distortions and differences between

the upcountry and Bangkok price structures.
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Apart from relative price, additional independentivariables
such as expected yleld ( Y ), rainfall (R}, farm population (N}
and risk factors expressed as the standard deviations of the prices
and yields in the last 3 yeafs (opand oy) may also be important
determinaﬁts of aréa plahted. The étructural equation for the

supply response mcdel would become

X, = a, £a P, £a, ¥, faR /aN fagp faoyt) ....(8)

combining equation (la) with equations (2} and (3) gives the reduced

equation of the form:

X, = by (e, £oga) Faboe Fadey Py F (B AN)X

S @M X, , £ a,0f Y, ) /ey (R- AR )
d a, (N - J""1:-1) ¢ a5(':’12.*. - APy y)

a (0 - AG ) -------- -o-.o-(4)
6 Yt Yo -

where:

A = 1. bl’ and f =1 - <y

There are sound theoretical reasons for the inclusion of
these additional variables., Yield has been utilized in several
stu&ies to reflect the expected value of future production. Nerlove
does not incorporate yield into his model for the U.S. because he

obsefved no significant fluctuations in yield. This may not be
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true a priori for Thailand, especially since the green revolution

in rice technology started by IRRI has spread through Asia over

the last decade or so. Farm population (N) is included in the

supply responsé function to capture the duality of rice as both

a subsistence and a cash crop. Although 70 to 80 per cent of

total rice production is consumed domestically, a significant
proportion is still exported each year. Because farmers near the
subsistence level first plant enough of the staple crop to satisfy
their own consumption needs, supply response will-be positively
related to the size of farm population. Since the farm population
has been growing throughout the sample period, it may also serve

as a kind of catch-all trend variable. The level of'rainfallris

a potentially important factor in determining the ease with which
fields caﬁ be ploughéd and prepared for planting. Lack of sufficient
rainfall can seriously reduce planted areas for some ciops especially

in areas of the'Northeést which are mainly rainfed.

The inclusion of two variables representing risk factors
indicates our acceptance of Behrman's reasoning on the risk aversion
of Thai farmwers. The associated parameters of these variables are
~ expected to be negative because increased variances would generally
make production of the crop less desirable. The Malaria death
variable included in Behrman's model was deleted from our model

owing to the fact that such death rate is at present rather small
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andrpo longeri§ a major factor’inhibiting agricultural production.

On the ofpg: hand,_another independent variable which should be
included i; fhe model but was not, was the fertilizer use by farmers.
Its-influence on farm cutput is well documented but difficulty in
knowing the sizé and distribution of fertilizer use by proyince forced
us to abandon the attempt to include it in the model. ”We'caﬁ only
hope that its exclusion does not seriuosly distort the resulting

regression results,

‘Method of Estimation

The standard approach to the problem of_estimating the
paraineters of supply response models of the Nerlove type is to use
nonlinear maximum likelihood techniques on the autoregressive form
of the reduced equation, and this is the method used}by Behrman,
While this method will give consistent and efficient estimgtéﬁ.of
the population parameters as long as the error term is propefly
specified, inconsistent and inefficient estimates result from the
use of this method if the residuals are misspecified. This is because
of the simultanéous presence of lagged endogenous variables and
autocorrelated disturbances. If the residuals can be properly
modelled and incorporated into the esfimation procedure, the maximum
likelihood technique retains its desirable properties. However,
prbper specification of the generative process underlying the sample

residuals in the reduced form may be difficult if all of the structural
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equations:are stochastic. Consider, for example, the reduced form
model given in Equation (4). If the three structural equations each
have stochastic components, say, Uy, U, and u,, respectively, then

the reduced form disturbance in (4) will be

Even if oﬁe or more of the structural coefficient errors is zero,
the usual aqtocorrelation tests will not be appropriate since u,
and u, both are invelved in a moving average process. Furthermore,
even if the residual process is properly specified, nonlinearities
create some estimating difficulties, especially in hypothesis testing
andrthe interpretation of t and F tests. In any event, only |
asymptotic standérd errors can be calculated and extreme care

exercised in the interpretation of the usual ratios of coefficient

to standard error.

To avoid the simultaneous presence of nonspherical
residual and lagged endogenous variables, we could consider the
distributed lag form of the model instead of the autoregressive
form. Grouping current and lagged endogenous variables and intro-

ducing the lag operator L in equation (4) we have:
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Y = B(L + C(L) y* + D(L) , + E(L)
t E%i%'Pt 1 AL Yt Ao R M

+ F{L

+ G{L
Yé OP T 0Y + constant £5)
t t g
where A(L) (1-AL) (1-¢L) A = 1-¢, o-:(:1 <1
B(L) = (a1 b1 cl) g = l*bl o<b1 <1
C(L) = 8, (1- AL)
D{L) = a, (1- AL)

E(L} = a, (1- AL)

CF(L) = ag (1-)F)
6(1) = 2z, (1- 26
If we define P:_l = 1 5 Yi =1 '
A(L) -1 A(L) ¢
R} = 1 I T
R Mtrm M e Tm %,

?
and . = AT'IL) o, , tren ve have the nonlinear regression

' ’ A )
)(t & 1blc1 Pt 1t a.z(l-I-.L} Yt +a, (1--}.L}Rt + a4(1-J\L)Nt
. ;-
a . {(1-*L) o, + a {1-AL)Y + Constant ....(6)
S Pt 6 Yt

We can reduce this to a linear functjon by making a second definition.

* # »
- “n = -‘A -
Let Pt 1 blclpt-l ; Yt {1-AL) Yol )
. oo r. & = (1-aL) R
R, = (1AL) R, N, = (IALNA ; o5t °Yt1

# ¥
and o ¢ = (1-AL) &, , then we have
t
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th . "
n
t ¥ B¢t ¢

X i 4-a'Nh ‘e .+ a0
t th 6 Yt

~»
tag, v 4t ¥ %5

2 3

+ constant R ¢4

Iteration on b1 and cy yields the maximum likelihood estimate
when the residucal sum of squares in (7) is minimized. In gene-

(1] [1] " (1]
rating P", Y, R", N", opy : dyt“, there are certain incidental

unknown parameters corresponding to values before the beginning

of the sample, Various suggestions exist as to how they are to

be treated. Although they cannot be estimated consistently and
several authors suggesting that they be assumed to be zero, there
is some evidence that they should be estimated. This creates
additional complexity and uses up degrees of freedom. Therefore,
we will assume that these incidental parameters are all zero.
Notice also that Equation (7) does not contain any lagged endoge-
nous variables. Although our estimates will not be fully efficient,
we do not run the risk of inconsistency if the residuals are
misspecified., Nonlinear estimation computer programs were designed
by one of the researchers of this study after we had tried linear
estimation programs and were not satisfied with them and was used
in conjunction with the Time Series Processor (TSP) computer

program.
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III. ESTIMATES OF THE TOTAL SUPPLY RESPONSES FOR FOUR MAJOR CROPS

_ Estimates of the total supply responses for rice, maize,
cassava=and_kenaf are presented and discussed in this section. For
each crop, beginning with Tice, major aspects of the specification

of its supply response function wi}; be briefly mentioned first,

then the estimates will be discussed, and, when possible, comparison

made with the findings of Behrman.
Rice

Relevant explanatory variables included in the rice
model are (1) the constant price of rice (PCRD} which is obtéined
from weighing the price of rice by the Bangkok price index;le)
rice yield (YDRA) expressed in logarithmic terms of weighté& average
of the yields in the last 3.periods; (3) standard deviat&on of
constant price of rice (SDPCR); (4) standard deviation of yield
(SbYD); (5) amount of rainfall (RAN}; and (6) total farm papulation

(TPP) which is regarded as the production trend.

The number of provinces is reported somewhat smaller than
the set of all rice producing provinces in the Kingdom or the number
of provinces reported by Behrman. 1In selecting provinces to be
sampled, we relied on a production and export criteria, using 1968
as a benchmark year. We included provinces producing more than

300kg/capita in that year for inclusion in the study and 32 provinces
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were selected. Our rationéle for using this cut off system was
that provinces which prbduce a substantial rice surplus were more
likély to respond to market mechanisms and thus have significant
supply response coefficients, From previous experimental runs
using linear regression techniques, we had found that the risk
variables (SDPCR and SDYﬁ) were insignificant as explanatory
variables. So, in the nonlinear estimation model these two
variables were deleted from the equations of the majority of rice
producing provinces. The majority of equations were run using
the nonlinear estimation techniques, and the best estimates in
terms of statistical fit, direction and significance of coefficients
of explanatory variables were seclected and presented in Table I.
And for comparison purpose the corresponding estimates of Behrman

for Thai rice are reproduced and presented in Table 2.
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| é Table 1 : Nonlinear estimates of the total supply response model
for rice in surplus rice producing provinces 1963-1977. _
» - > : P — :
- ; § Estimates of structural coefficients of trice Adjust{Area Adjust-
province | Region and Dep, Var,] Constants PCRD YDRA SDPCR| SDYD | RAN Tpp [Nt Coeffi-ment Coeffiq
No. Provinces. : : ’ cxentB -feient ®°
1 By
NORTHEAST

19 CHAT YAPUM APRS (2) }-1019,90 - |.0002676 (P}| _g63,173 ()| . - Ls7e1®@) | 2,2246@) 1.1313® |1 2462 | 5706

P - } (-.6863) (1,5601) (-1,9976) (.8736) |(1.3251) | (1.8194) (2.3647)
20 NAKORNRATCHSRIMA | APRS (2) E7098.63(b) .0003163 @) _4249,99()| | - 13,2517 s 504209 | 1 78420 V1| 7380 | gses

-1,5633) | (,9437) (-3.9034) (1.6467) {(2.3345) | (33433} |(3.3968)
22 SURIN APRS (3) }-3992.66® | 0007149 ; - F32.406(a]2.8442(b) 5.9981 P 1,2744() | 7026® | 51z8

| (-1.3964) | (1.0360) (.9166) | (1.7395) |(1.5717) | (2.3414) [(2.0444) x

23 SRISAKET APRS (3) ?oégggo) EDZSIS . -1760,79@) | _ . 202088 | 1.5862® 0338 (®) |1.2a55() | 7180

,07415 1.0690 (-1,3951) | - - 175200 l@.7951) | (1.8365) |(3.7947)
25 NONGKHAI APRS (3) 1181,200®) | coosoer | -269.3373)f . - Joes12¢®| 14385 s070 4479|9273

(1,0733) (,07876)  }(-1.0619) (.7665) |(4.0447) | (.7203)  [(3.5318)
27 UDONTHANI APRS (2) -1006,72(¢) ,005506 .002784(3) - - ;5190(d) - - 1.2855 8. .,7293

| (-1,8887) | {,3036) (5.2206) (2.3374) (5.4408) |

33 ROI-ET APRS (3) 613497.3;f) 007908 ®) | 23,4204 | _ - 66720 |.874,939®) 1.0855(Y) |1 2705(8) | os4;

o - 2T 1(-6,8466)  |(.7621) (8.0195) (2.2670) |(-1.8920) | (2.0857) I(5.1663)
21 BURIRAM APRS (1) |-7559.09) |_ 00166 (F) . - - 15,9209} 90,2062 1.4300%) h.04u4s ,8252

' (-2.8935) | (-3.2180) I2.6597) |(a.9744) | (3.4679) |(2.7047)
24 UBONRATTHANI APrS (2) |-1006.72(%) | o0ss1 ,00278 (&) - - fo.sie0@} . 1,28558) | 7203

7 H-1,8887) . | (.3036) (5.2206) (2.3374) (5.4408)

l(\ ke G

12




Table 1 : (cont,)
Estimates of structural coefficients of Frice Ad- Area Ad-
- — justment pjustment A
ProvinceRegion and _Dep, Var, | Constants PCRD YDRA SDPCR SDYD RAN . TPP oeffi- oeffi- B
K Provinces ' .- Fient Fient
0. B B
1 2
‘ T -
28 SAKONNAKHORN APRS (3) 130,5891 -0,0461 8) 582, 893 () - - 0.1029 )] 3.120208) 0 675308 4 9947 (&) .03
(0.1996) (-6.5212) [(3.8279) (2.9463) | (11.7029) (5.2958) | (7.6037)
31 MAHASARAKHAM APRS (1) {-478.573  [0.1478 - - - 2.1256 0.0508 - 0.00124 | ,1:77!
(-.0003) (0.0025) | (0.00185){ (0.0029) (G.00355) §
32 |KALASIN APRS (1) {-518,783(3) [.0.018a(P) |2, 782008} | . - do.ses2{M] .  0.9751 (F) - esas]
{-0,8713) - |(-1.4059). |(2,7205) (2.2770) (3.1378)
CENTRAL BANGKOK '
PLAIN
1 CHAINAT apRs (3) 1102615 1 0007350(8) {-1 4798 ®) - . 03006 @ L25:2043@)] 1 2217® 1 2022(N g4u
, (7.7459) (1.0799) (-2.0311) (,8514) [1.0179) (1.5172) | (2.6394)
2 | SINGBURI APRS (1) 347,4198) | ooosooe P 3317 - - L, 008657 (a] - 1.1881(8) . dRT
(18.5088) |(2.5171}  {(1,7810) (-.7158) {(5.0352)
4 SARABURI APRS (6) {6176.70%) [ 00013758 {. 006173 (P 113,781 @ _606.664 @) 2687(}{ 471 625 () - 1,4509 N cicy
(2.5136) {4.1535) (-1.9791) k,8126) (-1.3271) | (2.7691) | (-2.1892) (6.6145)
5 ANGTHONG APRS (5) 1462.0648) | 0004276®) ] 2350(8) . h.a144 @) | ppzzez@) . 1,62178® .9766(gi o
(210,574) | (12,9913) {(-16,3781) (3.4944) (3.0089) : (13.5093ﬁ_{15.1222) a
6 AYUTHAYA avRs (5) |1015.07@ | oo0os0ss (] ; - -.0453242) 2060808 1 4333®) . | ou
{(5.0201) (3.5054) (-1.3914) | (12.7686)} (6.1250 | i
8 PATHCMTHANI APRS (3) {-1752,52 1.005128 352.769 - - .1428 21.5175(351.2003(b1 L2791 T
(-.7296) (.2266) (.5257) (.4047) (1.1951) | (1,7306) | {.5344)
11 | NAKHORNAYOK APRS (5) {552,672 [-o.oooozfa) . . .  0.00932 | -1,0293(®) g.e358(9) . 0.57
(1,5788) (~0.8418) (-0.6604) | (-0,8527) | (1,8386) 1
R e . - :
. . ~J

™Y
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Table 1: (cont,) |
Estimates of structural coefficients of Price Ad- Aroa fd- i ,
ustment justment | %
Province |Region and Dep, Var, ; Constants PCRD YDRA SDPCR SBYD RAN PP éoefficient Coefficient
No, Provinces ' By 32
48 NAKHORNSAWAN APRS (3) 12854.08) |_0.00761) | 219,135} . ] 0.1257 ) | 699.157@) 1 61300 0.7222'%) 0480
(8.6095) (-0.3635)  1(-8.4952) (-0.3676) | (1.3481) | (4.2161) | (1.1343
57 PRACHUAP-KHJRIKHAN| APRS (1) [51.9204®)  0.00163 -0.1080 ; - 0.01558 - 0.7247 - 174
(1.2154) (0.6006)  |(-0.3224) (0.3843) (2,0003)
MARGINAL PLAINS -
12 PRACHINBURT aprs (a) 11907,10(5) | 01867(P - . 1997460 | 5089 [0.3237(®) | 1.2351®)) 7601t} oo
(-5,7140) | (3,0548) (.3.0946)  |(5.5890) |(8.4729) (7.6117) | (6.5562)
14 | CHACHOENGSAO APRS (3) |1086.88%8) | 006046 | 1758 - - 207960 | 1574.142(¢) 1 54930 6536(®) | s
| (9.3884) (2.0595) {,3296) (-1.4330) | (-2.2797) | (3.8391) |(1.9896)
UFPER PLAINS :
a1 UTTARADIT aprs (3) |-2742,02(8) | o0s273(®) | 13,00 (B} | . - 04597 ®) 1 18402004 18854V} 1.24250) i
(-5.5299) | (4.0839) (5.8576) (1.7059) {(-3.1179) | (2.5674) | (3.1935)
43 SUKHOTHAI APRS (3) |-521.609€¢) | 02186(4) | 2.6812(8) . . 4300 | 567.772(9) 1,5997(F | 1 .2215F) g
(-2.6590) | (3.4169) (4.2404 (3.0552) | (-2.5394) t (4.7723) | (4.8965)
84  PHITSANULOK APRS (1) |-592.679(8 |.006514(1) | 3 6285@) - - 1564 () . 1.7446®8) - e
(-6,9874) | (2.4448) (17.4491) (2.1939) (7.0526)
45 KIMPHAENGPHETCH | APRS (1) }-220.847(®) | 03506(¢) | 1.2636(F) - - .8154(F) - 146318 . i
o (-1.3136)  }(2.2518) (3.5029) (4.0977) (5.8254)
47 PHETCHABOON APRS (2) }-235.508(8) | 01406(2) - - - 19262} | go1458(H) . I YTTACO I
(-1.3895) | (1.1167) (.9520) (4.,3227) (2.7624)
49 UTHAITHANT apRs (4) |-966,604®) { 02406(¢} |8 8776(¢) - - 1455 (&) ; 88973 | 7182(8) Lo
(-1.6653) | (2.3252) (2.0482) (.8535) (1.2986) | (1.1561)
NORTH | _
34 MAEHONG SORN aprs (4) |-137,981(¢7 | 0013344 | 2,8844(® - R o2s0(} | 1.6051 (5 8740(P) | - on
| i (-3.9520) | (2.5177) (7.0770 (<2,1339) (4,1949) | (1.3567) |
35 CHIENG MAT aPRS (3) }-502,514(8) | 007394(8) | 1 87858 - ) - 047308) 1827000 @ (2.1341 @) 1 560502 sus
2 (-28,7070) |(50,0707) (65,4608) (-15.8793) | (16,2652) | (26.6273) | (26,55¢4)!
36 CHTENG RAT APRS (3) 1-49.1938 .001202 1.6767(8) . ] -.01517 423,551} 5 7056 F1 | g 737704k ~
- L {-.6628) (.4091) (22.3138) (-.3592) ] (-2.6301) | (5.8311) |(-3.057
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T - test show the above estimates significantly non-zero at the

following levels of significance,

(a) 25,0 %
(b) 10,0 %
(c) 5.0%
(d) 2.5_%
(e) 1,0%
(£) 0.5%

P

(g) 0.1



PCRD
PCR
BKP
YDRA

YDR

PRR

APR

SDPCR

PCRDA

-~ SDhYD

]

{'103(PCRDt_3) - pcnm]’«} /3)

25
Rice

ey

(PCR/BKP) ¥1000 = Constant price of rice (per thousand ton)

. Price of rice

Bangkok price

[10g (YDR, ,) + log (YDR, ,) + log (YDRt_S)J /3 o
Weighted average of YDR in the past 3 periods (in log value)
(PRR/APR) 1000 = Yield (per thousand rais)

Production of rice

area planted in rice

2 7 2
/1 log(PcRD, ) - PCRDA] +c{10g(PCRD, ) ~ PCRDA]® +

2)
Standard deviation of constant price of rice {in log value) -

{10g(PcrD, ;) + log(PCRD, ,) + log(PCRDt_S)J 3
weighted average of constant price of rice (in log value)

H[mgcvnkt_l) - yora} 2 sel 1og(YDR, ) - Yora}® +
13/

. [tog(YDR, ;) - YDRA

=
.
t-tests
t-tests
t-tests.
t-tests
t-tests
t-tests
t-tests
F-tests
F-tests
F-tests
F-tests
F-tests

3
Standard deviation of yiéZd (in log value)
Rainfall (in thousand millemetef)
Production trend ‘
Price adjustment coefficient
Area adjustment coefficient
APR/1000 = planted area in rice (in thousand rai)

sighificant at 75%
significant at 90%
significant at 95%
significant at 97.5%
significant at 29%
significant at 99.5%
significant at 99.5%
significant at 75%
significant at 90%
significant at 95%
significant at 99%
significant at 95.5%
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Note to Table 1

APRS APR/1000 = planted area in rice (in thousand rai)

PCRD = {PCR/BKP) x 1000 = Constant price of rice (per
thousand ton)

PCR = Price of rice

BKP = Bangkok price

YDRA = [log(YDRt_l) + log (YDR_ ) + 1og(YDRt_3)J/3
Weighted average of YDR in the past 3 periods
(in log value)

YDR = (PRR/APR) x 1000 = Yield (per thousand rais)

PRR = Production of rice o )

APR = area planted in rice

SDPCR = [{ [1og(pcro, ) - Poroa)? + [leg(PcRD, ,) - PCRDAf 2
+ [1og(pcrD, ) - PCRDAJ?& /3 .5
standard deviation of constant price of rice
{in log value}

PCROA = 1log(PCRD, ,) + loE(PCRD, ,) + loB(PCRD, ;) g

weighted average of constant price of rice (in log value)
2 2
SDYD = U [log(YDRt_I) ~ YDRA}® +{log(YDR, ,)} - YDRA]
» [1og(YDR, o) - Yora]% /1<%
£ t-3 3/3
Standard deviation of yield (in log value)
RAN = Rainfall (in thousand millemeter)

PP Production trend
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Price adjustment coefficient
Area adjustment coefficient
T-test shows the above estimates significantly non-

zero at the following levels of significance:

(a) 25.0 %
(b) 10.0%
(c}) 5.0%
(d)  2.5%
(e) 1.0%
(£) 0.5%

(g) 0.1%



Table 2 Nonlinear estimates of the total supply response
model for rice inprovinces in Northeastern and
Central Regions, 1980-1963.3
1
[ . | L= I |
SER |38 | %
o . .. S I R i T
Region and Raduced Estimates of structural coefficients of et 1Rgs 888 22
pruvinces equation e e o G, flulo e tudy R
- constant P b, Yo P, Y, Ny gee |L8ug B2
(by) 285 ikey |88
(1) (2) {3) {4) (5) (6) (7 (8) (9} (10} (11}
Northeast
1¢ Chayaphum -3.81 . | 0,260 -0.018 | -0.180 | 2.15 | 0.990, | 1.46 | 4 0.81
: (1.40)% ](0.08) (0.01)8] (0.06)% | (0.18)° { (0.20)° ! ¢0.19)
20 Nakornratsima -5.85 4 | 1.04 1.16 | 1.59 1 0.608 | 1 0.56™
(2.14)°% |(0.28} 0.223° 1 (0.15)° ] (0.14)
21 Buriram -6.74 b 0.151e 2.00 b 1.35 b 1.35 b 4 0.80
(1.18)° |(0.07) (0.09)° | (0.18)°| (0.18)
22 Surin 1 -6.67 0,453 | 0.531) -0.278 | 1.33 | 0.83 | 1.39 4 4 0.60"
(2.30)° [(0.18)¢ (0.19) 0.18)% | (0.49)% | (0.22)¢ | (0.23)
23 Srisaket -4.01 0,427 0.267§ 0,222, | 211, | 1.04 | 0.60 i 4 0.63"
(2.91)8 {(0.30)8 (0.27) (0.18)" | (0.52)° 1(0.271)° | (0.26)
24 Ubonratthani -0.766 | 0.147, 0.291, | 0.474 | 1.32 | 5 0.82
(0.40)* {(0.04) (0.05)° 1(0.13)°} (0.19)
-0.588, | 0.130 -0.141. | 0,274 | 0.748 | 1 3 0.81
(0.60)" 1(0.04) (0.06)" | (0.09)° | (0.21)
25 Nong-kai -1.07 | 0.166 0.562Y | -0.0072 1.81 | 0.464 | 1.04 . { 5 0.96
(0.25)° 1(0.05) (0.33)% | (0.01)h 0.17)° [ ¢0.12)% | (0.19)
26 Loei 0.710_ -0.232_ 0.4725 1.30 4 3 6.36"
(0.30) (6.09)%1(0.16) (0.20)
. .\ .

82
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Table 2 (con_tinued)
t
S | B~ %
Reduced _ g % P -a:-g{ % - g
Region and equation Estimates of stiuctural coefficient of -g 85 3 S | We B ﬁz
Provinces constant : Y O e Vo 0
4 {(b.) e e g g SES | S¥E | BRE2
1 Pe D, Yy Py Yy N, 80 | £ETC | 28%
{1) (2) (3) 4y i (5) (6) (7) (8) (93 (10) (11)
27 Udornthani -0.224 | 0.964_ -0.0717, | 1.14 1.58 | 0.179 16 0.94
(0.65) | (0.43) (0.06)"1(0.39° 0.15)° | (0.08)°
28 Sakonnakhorn | -0.40 0.392, -0.010, 2.53 0.656, | 0.237, 12 0.96
10.81) | (0.39) (0.01) (1.om® | 0.25% 1 (0.19)
29 Nakhornphannﬂ -0.064 | 0.153 -0.0040, 112, |1 0.281_ 10 0.89
(0.33) | (0.12) - (0.004) (0.28) (0.11)
30 Khon-kaen -12.90 | 0,495 2.34 1.15 | 1.15 2 0.77
(2.15)° | (0.12) (0.16) 0.31)¢ | (0.31)
31 Mghasarakham"] -24.32 0.451 4,04 1.38 | 1.37 4 0.64
(5.94)€ | (0.19)°® (0.48) (0.22)° }¢0.22)
32 Kalasin” -30.5 . | 0.334 1-5.25 20.3 0.872; o.sggﬁ 2 0.53%
(13.3) (0.06)° | (1.01) (3.53) 0.10)° | (0.11)
33 Roiet 0.040 | 0.015 { 0.184, 1.14 ) 1,14 2 0.29%
(0.29) {(0.02) (0.04) (0.21)° | 0.21)
Central
Bangkok plain
1 Chai-Nat -0.267, | 0.270 1.79% 1.03 .| 0.743 3 | 0.94
h b b d e
(0.22)" | (0.05) (6.12) 0.40)¢ | (0.33)
2. Singhburi 0.488. | 0.531, 0.287Y 0.207. | 0.915, 13 0.76
(0.24)" 1 (0.50) (0.21)% 0.10)* { (8.17)

62



Table 2 (continued)

N2

1 coefficicnts of

Reduced et . .
| Region and equation Estimates of struct
j ot rss congtant p€ I
j (b, t “t
| (3 () (3)

3 Lopburi 3.78 4 0.513
(0.45) (0.042)
3.3% 0.510
AN T B &
' (U.lf}‘.») (U.{u‘i—)
! 4 Sarzburi 5.85 | 0.0224
; | (0.35)° | (6.06138
: 5.Ang-thong 1.46 0.0745
1 (0.34) (0.03)°
. & Ayuthya 1.41 4 | 0.187 o
\ (0.20) (0.003)
{7 Nonthaburi® 2,34 . | 0.117
; (0.40)" 1 (0.03)
g pathum-thani | 1.71 0.364, | -4.33
ﬁ (6.90) (0.10) (1.10)
;9 Thonburi -0.152 1.13 . | -1.85
i : (0.51} (0.58)% | (0.90)
' 10 Phra-nakhorr | 1.33 0.958 | -0.219
[ (Bangkok) (1.97) (1.0} (0.15)8
' 11 Nakhornayok” | 2.31 p 1 0.185

(0.49)° | (0.05)

i

(0.

(0.

(1

+«

Y
t

3447
1)
.02?;V
16)°

47
.63)©

G d.
pt ft
(5) 1)
—0.0021h
(0.002)
-0.017 -(,123
d c
{0.01) (0.04)
-0.0972
{0.053)
-0.11 o -0.099d
(0.004) (0.34)

1.97
(0.39)

¢ AN L)
L ] ) e [* ]
28 | Anm | 5
R m o L o« [ e 9
how & Bl o O~ O e pn.
3 O [ 4] L [3] \
2 lane | LeE
Sus | ueE | 8%
boa -t ) e Go
LB U | U > o _
£y ¢)) (10) 11)
1.0% 205 2 0.75
0,927 (0.92)"
1.05 1.05 > 0.75
(2678 | (0.67)5
i 1 1 0.084
0.7z, | 0.673 4 0.603
(0,163 (6.17)
112, | 1.93 2 ¢.48"
(0.24) (0.25)
| 315 0.847 1 0,354
(0.31) (0.39)
G.860, | 0.530, 4 0.727
(0.14) (0.15)
0.447 | 0.447 7 0.75
(0.21) (0.21)
0.667. | 0.437 6 0.677
(0. 35) (0.47)
1.01 . | 0.745_ 3 0.78"
(0.16) (0.17)

0¢
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Table 2 (continued)
1
] ] L I ]
Reduced g’ ‘E § gn't‘g § " *E'
Region and f equation Estimates of structural coefficient of _g §3 g §3 & g % 52
Provinces constant | pe D Ye Op Oy N awe| S0of | 0.5
_ ®p | t ¢ t t t BE%| g | §EC
< 5 O [= VI = 5] Foli? ]
1) (2) (3) %) (5) (6) N (8) (%) (10) | (11)
13 Samutprakan" 1.17 | 0.107, -0.0035_1-0.0115 | 0.573 | 1 | 0.774, 3 10.90
(0.73)% | (0.05) (0.002) (0.02)" {(0.07) (0.25)
48 Nakhornsawan -0.487, | 0.0682, 0.282Y 0.164, | 0.785 | 1.13 . 3 | 0.89
(0.12)" | (0.014) (0.066) (0.16) {0.14)° ](0.18)
51 Suphanburi 0,467, | 0.0163, 0.0596 | 0.348 | 1.38 . 7 | 0.65°
10.12)° { (0.017) (0.636)% | (0.10)¢ (0.1
53 Nakhornpathom | 5.82 , | 0.330, -0.0223 0.727, | 1.22 3 1o0.587
- (0.87)° | (0.05) (0.007)° (0.15)° {(0.18)
54 Samutsongkhram| 1,23 0.257  [-3.16, 0.607; 0.9583 4 10.63
(0.49)d| (0.10) 4 {(1.1) (0.32)* |(0.37)
55 Samutsakhorn® | 17.5 p | 0.0657 1-0.227, -0.0227 0.811, | 1 2 | o0.78
4.1) (0.02)4 |(0.05) (0.01)° (0.17)
Southeast coast
15 Cholburi -2.73 ;| 0,069, 5.33“b -0.088 , 0.670, | €.971, 3 {0.85
(1.62)° | (0.04) (0.51) (0.04) (0.12)° {(0.16)
-4.58 | 0.0718 3,49 b 0.143 1 0.937, 0.935 b 2 0.83
(0.98)° | (v.03)¢ (0.40) (0.063)° | (0.17)" {(0.175)
16 Rayong 0.390, [ 0.0332, -0.0287, 0.0238, 1.56 , 11 | 0.607
(6.14)" | (0.027) (0.026) (0.086)°} (0.15)
17 Chan-buri 0.38L, | 0.0401 -0.0021 0.586, | 1 1 1 | 0.70
(0.09)° | (0.008) (0.001) (0.07)

1¢



Table 2 (continued)

t
Reduced b", q.;':' ~ “;‘3 u':l o '§:’:
Region and equation Estimrte of structural coefficient of 2%99 :g‘!;; I~ 2
Frevinces constant = = = = . 9 g S |wes R
L) P B Y P Y I swpl 8.8 008
1 t t t t t T SEEBl SEE |8 EDG
- Do O - QO3
< 53 onE W o ST
(1) (2) (3) (43 (%) (6) (7) (&) (9) (10) | (11)
17 Chant-buri 0.522 | 0.0332 -0.0159, | 0.505, | 1 1 1 0.65
(0.14) (0.009) (0.017)".} (5.08)
i8 Trat 2.15 | 0.352, -0.0081, 0.406, | 1.190 8 0.71
(0.51) (0.07) (6.011)" (6.10)" {(0.17)
Marginal plains
12 prachinburi ¢.415 6.304, 2.14Y_ 0,963 | 1.09 . | 0.379 7 0.43%
(1.26) (0.44) (1.06)* (1.02)" | (0.17)" [(0.16)°
14 Cha-choengsao | 3.57 . | 0.253, 0,058 1-0.120, | 2.63 , | 0.931 | 1.18 2 0.91
(0.55) (0.03) (0.00438 | (0.03) (0.11)" 1 (0.13)° |(0.16)
Upper plain
41 Uttaradit 0.11 0.180, -0.0076 | 0.663 | 1.45 | | 0.371 7 0.837
(0.43) (0.04) (0.005)8 | (0.10)7 | (0.18)° [(0.08)
43 Sukhothai ~0.031 0,127 1.08 | 1.01 , 1 1.02 , 1 0.73
(0.30) (0.39)~ (0.113° 1 (0.39)% 1(0.39)
44 Phitsnulok -0.884 1 0.488, ~0.0454 1.78 . | 0.38 1.31 7 0.92
(0.29) (0.11) (0.015) (0.18)° ] (0.09)° [(0.16)
45 Kamphaengphet | 0.126_ | 0.0220 -0.0020, 1.18 1 1 1 0.92
(6.08)% [(0.013)8 (0.002) (0.05)
46 Phichit ~.021 0.552, -0.0404, | 2,02 | 0.888 | 0.943 2 0.93
(0.53) (0.08) (0.05)" 1 (6.13)° {(0.26)% |(0.28)
-4.23 | | 0.555 s.os“b 0.896, | 0.895 2 0.92
(6.73) (0.07) (0.34) (0.23)° {(0.23)

A%



Tabkle 2 (continued)

1\ t
] H L I |
= et~ U} ot /= E
. Reduc?d Estimates of structural coefficients of 288 289 B
Region and equation Des | gos | oad }.22
Provinces constant e e d <, B RS 8 Q2
P D Y p Y ] + Q W o0
(b.) t t t t t t TR 0o Hgs
1 VT ol 5 @ oS B
O~ [l ot @ O
< £ O [V = RS ) - U
(1) (2) (3) (4) (5) (6) {7 (8) (3) (10} (11)
47 Phetchbun -1.23 0.6772 0.353_ | 1.05 1 0.95
(0.18) (0.09) (.12) (0.14)
49 Uthai-thani -3.01 | 0.132, 6.195" ~0.0063, 3.30 . | 0.412 | 1.51 5 .89
(0.26) 2} (0.03) (0.12)8 | (0.006) (6.24)7 | (0.05)" | (0.15)
Western highlands _
42 Tak -16.17 | | 0.733, 5.17“b -0.021, 1 -0.231, | 6.12, | 0.826 | 1.31 3 0.72
(3.40)°((0.16) (1.09)° { (6.02)" | {0.09) ©.77) 0.21)" { (0.25)°
50 Kanchanburi -0.30 | 0.0368 0.921 | 1.24 0.880 3 0.40"
(0.3737](0.04)R (6.17)° | (0.50)% | (0.523)8
52 Ratburi 5.05 | 0.0745 0.558 1 1 1 0.38%
(0.55)7[(0.062) ©.17)°
Peninsula
56 Phetburi -1.27 | 0.168, -0.0048 1.58- | 1.14 | 0.975 2 0.75
(0.39)°{(0.03) (0.004)8 {(C.186) {(2.18)" | (0.17)
57 Prachuapkhirikhan] 1.47 h O.l??h 1.3)3V ' -0.227f 1 1 i 0.36n
(1.47)71(0.15) (0.87)8 (0.13)
KINGDOM - 0.266 1 0.121 -0.0437 | 1.17 | 1.05 | 0,922, 1 0.92
(0.17)8}(0.02) (0.03)2 | (0.07) (0.12)° | (0.06)
-0.703 . 0.274 1.95”b -0,0323 1.60 , | 0.247, 11 0.89
(0.39)*}(0.051) (0.40)° (0.024)8 L (0.13)° [(0.04)
! i !
(%)
L)
Source: Reproduced from Behcmen (33, Table Vvili-1
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Total and marketed supply responses for Thai rice

Notes to table VIII-1:

The Nerlovian supply model and the nonlinear estimation procedure
which was utilized are both discussed in chapter 5. The data is
discussed in chapter 7 and is presented in Appendix A. Asymptotic
standard errors are presented in parentheses under each point
estimate., F-tests indicate that each coefficient of determination
is asymptotically significantly nonzero at the 9.1% level, unless
otherwise noted.

t-tests indicate that this estimate is asymptotically significantly
nonzero at the 0.05% level,

t-tests indicate that this estimate is asymptotically significantly
nonzero at the 0.5% level.

t-tests indicate that this estimate is asymptotically significantly
nonzero at the 1.0% level.

t-tests indicate that this estimate is asymptoticaily significantly
nonzero at the 2.5% level,

t-tests indicate that this estimate is asymptotically significantly
nonzerc at the 5.0% level.

t-tests indicate that this estimate is asymptotically significantly
nonzero at the 10.0% level.

t-tests indicate that this estimate is asymptotically significantly

nonzero at the 25% level,.
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F- tests indicate that this coeff1c1ent of determination is
asymptot1ca11y szgn1f1cant1y nonzero at the 0.5% level,

F- tests indicate that this coeff1c1ent of determ1nat1on is
-asymptotlcally 51gn1f1cant1y nonzero at the 1.0% level.

F-tests indicate that this coefficient of determination is
asymptotically significantly nonzero at the 2.5% level.
F-tests indicate that this coefficient of determination is
asymptotically significantly nonzero at the 5.0% level,
F-tests indicate that this coefficient of détermination is
asymptotically significantly nonzerc at the 10.0% level,
F-tests indicate that this coefficient of determination is
asymptotically significantly nonzero at the 20.0% level.

For this regression, a two-point identification problem existg
for the adjustment parameter estimates.

The first formulation of expected yields was used, See section 7.2.
The second formulation of expected yields was used. See
section 7.2.

Because of incomplete data the regressions for the seven
following provinces are ba;ed on fewer than 24 observations:
Mahasarakham and Kalasin (1949-1963); Prachuap-khirikhan (1940-
1958, 1962-1963) ; Nonthaburi, Nakhornnayok, Samﬁtprakan, and
Samutsakhorn {1940-1941, 1948-1963}.

Number of years which are implied for adjustment to be within

5% of complete.
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y. Because the estimate of the coefficient of relative prices
was not significantly nonzero for this regression, the price

adjustment coefficient was restricted to a value of one.
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The coefficients of determination for the 34 regression
wﬁich‘are included in Table 1 are given in the last column of that
taﬁle. The majority of the equation (21 out of 32 equations) has
7 highef than 0.8 and only 6 equations have coefficients of

determination lower than 0.7. The lowest ﬁQ is for Mahasarakham.

The provinces of the upper northeast, Nong-kai, Udorn-
thani and Sakonnakhorn, are primarily rice producers. Udornthani
is the exception. There, kenaf, sugéféaﬂe, cassava and maize are
also grown in large amounts, Rice éféa.planted has been ékﬁaﬂding
rapidly in all three provinces éince tﬁé mid—lQSOS.E This expansion
.has been primarily into virgin land which is available here in
much larger proportions than in the remainder of the northeast,
Population gfowth hés élso been rapid in this’région, suggesting
‘substantial immigration from other pr6§inces has occurred. Much
of this imﬁiération has probably been from other north-eastern
provinces where popﬁlation pressures have squeezea the available
suppl? 6% arabi; land. ‘Raiﬁfall and pbpulation'éie the most
impof£an£-explénat6ry ;ériaﬁies and priée is never a statistically
§ignificant determinant of planted area. Rice yield is significant
at a low level in Nongkai but is highly significant with the correct
a;Eriori Sign in Udornthani. R2 §aiﬁé§ are generally high and
the regressions fit rather well. Tﬁééé results suggest that popu-

lation pressure and weather to some extent are the most important
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explanatory variables in this region. Because of the lack of
substitute crops in general and because of the pressing need to
expand rice area to meet expanding population, price doew not
play an important role. This occurs despite the fact that all

three provinces were rice surplus by the criteria selected.

The provinces of the mid-northeast, Chayaphum, Nakhorn-
ratsima, Xhon Khaen, Kalasin, Mahasarakham znd Roi-et are not
génerally as dependent upon rice as the upper north. Traditionally,
kenaf has been the most favored upland crop in these provinces
Eut recentiy caséava and in some instances maize have grown in
importance. Rice stil}l predominates as the major crop, however,
although growth in upland crop cultivation has been more rapid.
This is because much of the recently cleared virgin land is more
conducive to upland crops and lacks sufficient rainfall for rice
cultivation. However, much of the land is still cultivable in
either rice or upland crops and there is evidence of substitution
between the two over the sample period. Well over half of all
farmers grow an upland cash''crop as compared with less than 20%
in the early 1960's. This greater crop diversification should,

a Eriori‘result in larger and more significant price responsiveness
of rice production. After the farm rice needs are met, farmers
should be prepared to adjust rice area and production to take

advantage of favorable cash crop alternatives. These a priori
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notiqqs are somevhat confirmed by the statistical results from
the:ﬁid'northeast. For Chayaphuﬁ and Nakornratsima prices are
significant, although not at very high levels of significance,
Populati;n and rainfall are again statistically significant
cxplanatory variables while yield continues to perform poorly.

As in the.uppcr.noftheast, the R2 values are relatively high and
the'fitslrelatively good. Auto-correlation does not appear to

be a problem. The provinces of the midnortheast have a better
developed marketing system and morc infrastructure than the

upper northeast which may also account for its greater responsive-
héss tbjeéonomic incentives. We did observe a high degrse of
sensifivity to drought conditions which prevailed in 1972 and

to somé’ extent in 1974. Despite the inclusion of a significant
variable, large negative residuals were observed for most provinces.
This suggests that the impact of the drought was not fully captured
by tﬁe'Variables in the model. Apparantly,'some highly non-linear
responses.result from failure of rainfall to reach minimum levels
of accumulation during the planting season. Further investigation
of weather variables which might capture these effects is needed.
Population pressures are not so great here as they are in the

upper northeast but it is still a rapidly growing region. The
opportunities for continued exploitation of virgin lands appears

éo ﬁe limited in most provinces of this region with the possible

exceptions of Chayaphum and some parts of Kalasin and Roi-et.
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The lower northeast consists of the pro?inces bordering
Cambodia: Buriram, Surin, Srisaket, and Ubonratthani. These pro-
vinces are scparated from the mid-northeast because of their ethnic
Cambodian background and because the level of access to government
services (aside from roads which were primarily built for military
purposes} and other infrastructure is quite low. Despite the lack
of social services, crop diversification has proceeded here to a
similar extent as in the mid northeast. Upland crop area has
expanded rapidly in the past few years with cassava, kenaf and to
some extent maize leading the way. The regression estimates for
the lower northeast are quite discouraging; In only two of the
four provinces does price appear with the Eorrect a Eriori:Sign
and in both cases witﬁ an ext:emely high standard error. Rainfall
and farm population are statistically significant in three cases
out of four but the overall significance of the regressions is
also low. We are at a loss to explain the behavior of planted area
response in these provinces except to say that the model is appa-
rantly ill fitting. We are obviously miﬁsing whatever variables
are important in the determination of rice planting. Perhaps the
addition of an index of upland crop prices would provide some
increase in the explanatory power of the model. This may be especially
relevant in the lower part of the Northeast where rice and upland

crops can be substituted more easily than in other parts of the
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the country. The introduction of such an index is further supported
by the fact that between 1974 and 1977, the area planted in rice
fell in all four provinces. At the same time, the prices of upland

cropé were high,

We did some'éxperiments with such an index at the regional
level and the results were encouraging. However, time did not
permit the construction and inclusion of such a variable at the

province level.

For the central plain, provinces of Chainat, Suphanburi,
Singhburi, Angthong, Ayuthya, Pathumthani and Nakhornayok, there
is very little variation in area planted and very little ﬁubstitution
between rice and other crops. Price is significant at high levels
for Ayuthya, Angthong and Saraburi only. The supply response
coefficients are small and the model explains a small percentage
of the variation in area planted in many cases. Yield and popula-
tion are marginally significant but a firm pattern is not observed.
If we had sufficient information to analyze the dry season crop
then we might get some reéponsiveness here but the time series is
too short and the impact of irrigation is extremely important but
difficult to assess. That is, dry season production is possible
only if access to irrigation is possible. The proportion of culti-

vated area out of the dry season holding area would definitely be
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influenced by price. However, we do not have sufficient information
to determine what this proportion is at this time. We could also
analyze the impact of fertilizer prices if a model of this sort

could be constructed.

In the lower north, or upper part of the central plain,
we have. the provinces of Sukhothai, Uttaradit, Kamphaengphet,
Phitsnulok, Phetchbun, Nakhornsawan and Uthéi thani. The alterna-
tives to rice in this region are maize and mung beans, Here the
supply response model is characterized by large and significant
price responsiveness, The elasticities also tend to be larger
than in the other regions, Population and rainfall are also
statistically significant and the fits are quite good in most
caseé. The regression results in this region tend to support the
conclusion that Thai farmers fespond to market incentives where
sufficient infrastructure exists and where sufficient land exists
to permit substitution among crops. When compared to the results
in the northeast, the infrastructure differences appear to be the

determining difference in price responsiveness.

For the provinces to the east and west of the central
plain (Saraburi, Phetburi and Chachoengsao) often called the marginal
plain we notice some price responsiveness, but not as much as in

the upper part of the central plain. The provinces are characterized
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by great variations im cropping pattern because of differences in

terrain,

The provinces of the upper north (Maehongsorn, Chiengrai
and Chiengmai) are a typical when compared with the rest of the
country in several respects. The nature of the terrain is different.
with farming occupying mountain valleys primarily. The average
I#nd holding in this region is considerably smaller than in the
rest of the country and population density higher. Irrigation is
used during the wet season because of the hilly terrain. Rice
yields are higher thaﬁ those observed in the rest of the country.
Because of population pressures in this region, clearing of virgin
lagés{ﬂds been attempted, and planted area in the three sampled
provinces has increased. This‘is especially true in Chiengrai:and
Maehongsorn where planted areas increased 70% and 44% respectively
between 1963 and 1977. Further expansion will be inhibited by the

increasing steepness of the land and associated problems of erosion.

Tobacco is an important alternative to rice in these
provinces. Price and yield are geneially important explanatory
variables in these provinces as we might expect, whereas rainfﬁll
and population are either insignificant or have the wrong sign.
This latter result is unexpected and we are hard pressed to explain

it.
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In summary, the price coefficients are positive for
the majority of provinces studied but their statistical signifi-
cance varies regionally. Prices in the Northeast were often
insignificant e¢specially in the upper parts whereas in the Central
Plains, the Marginal Plains, Upper Plains and in the North, the
price coefficients are more often significant. In addition, the
yield coefficient (YDRA) has the expected plus signs for all
provinces in the Marginal Plains, the Upper Plains and the North,
But for the majority of provinces in the Hortheast and the Central
Plain, yield is negatively related with the area planted in rice.
Two explanations are possible. For the Northeast, the rice pro-
duction is, in large measure, in response to subsistence need of
fampilies as this argumant is partly confirmed by the significance
of farm population variable (TPP). For the Central Plains, the
rice yield is probably at maximum under existing irrigation system
and soil fertility, and expectation of much greater yieid is not
feasible without large increase in fertilizers, which are still

quite expensive.

The amount of rainfall appears to have significant impact
on the planted area of rice in all regions except fer some provinces
in the Central and “arginal Plains and the North. Again, some

explanation is possible. These provinces in the Central and
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Marginal Plains are already endowed with gdod irrigation system
such that the amount of rainfall could only be of marginal impor-
tance in the area response. Thai reasoning is probably also true
for provinces in the North where the irrigation system has been
well established from the past. On the contrary, and as expected,
the rainfall variable is significant for the Northeast where the
poor water retention capability of its soil requires sufficient

and continuous rainfall.

The farm population variable exhibits rather strange
results in the estimates., While it shows 2 normal, expected
behaviour in the Northeast, its behaviour has been haphazard else-
where. Changes in population structures through changes in birth
rates and migration patterns could affect the rice production of
many provinces quite differently in the recent past. The risk
coefficients, where they were specified in the model, also show
erratic behaviour. It is difficult to explain why farmers in
Saraburi and Chachoengsao are risk averse as regard fluctuations

in rice yield while farmers in Angthong would enjoy then.

Comparisons between Behrman's and our supply price elas-
ticities are shown in Table 3. In both instances, the values are
quite small, often less that.3. Thus, our results confirm the gene~

rally held belief that the responsiveness of supply of rice to
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changes in rice prices in Thailand is low. But one does observe
-certain changes in the magnitudes of these elasticities over time,
In general, it appears that both short run and long run price
elasticities of area planted have decreased from the period 1937-
1963 to the period 1963-1977. Although there a few exceptions
such as the Upper Plains provinces of Uttradit, Sukhothai, Kam-
phaengphet, Phetchbun and Uthai-thani where the short run elasti-
cities appeared to increase quite substantially, reflecting land
clearing, satisfactory infrastructure and modern farm methods,

the results elsewherz are pérvasive. In the Mortheast smaller
price elasticities, perhaps reflect even stronger dependence on
rice growing for subsistence purpose, whereas, the low elasticities
in the North may also reflect the problem of subsistence farming
due to small land holding of fhe majority of farmers. The alréady
low elasticities in the Centrél Plains still continue without

much change in the latter periods.

To conclude, like Behrman's study, sufficient evidence
has been assembled to demonstrate that Thai rice farmérs still
respond to changes in the price of rice in a normal way, though
this responsiveness is weak and many other variables have influenced
this responsiveness. This makes the uniform implementation for
rice and other agricultural policies difficult since problems may

be location-specific and thus policies must be tailored to apply
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Table 2: Comparison of short-run and long-run elasticities of
area planted in rice with respect to price of rice,

1937-1963 and 1963-1977.

Region and Province Behrman (1937-1963) Medhi & Dowling (1963-1977)
SR LR SR LR
Northeast -
19 Chayapum 0.34 0.24 0.30: 0.21
20 Nakornratchsrima 0.55 0.57 0.19 - 0.14
21 Burirum 0.25 0.14 - -
22 Surin 0.36 0.31 0.12 . 0,13
23 Srisaket 0.16 0.26 0.17 0.14
24 Ubonratchthanee 0.22 0.33 - -
25 Nong Khai 0.15 0.31 0.01 0.01
26 Loei - - - -
27 Udonthanee 0.15 1.04 0.03 -
28 Sakolnakorn 0.04 0.28 - -
29 Nakorn Panom 0.05 0.18 - -
30 Khon Xaen 0.38 0.28 - -
31 Mahasarakham 0.57 0.30 - : -
32 FKalasin 0.18 0.23 - -

33 Roi-Et 0,08 0.06 0.04 0.03
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Table 3 cont.
Behrman (1937-1963) Medhi § Dowling (1963-1977)
SR IR SR LR
North
34 Maehongsorn - - 0.16 0.23
35 Chiengmai - - 0,03 0.11
36 Chiengrai - - 0.00 0.01
‘Central Bangkok Plain.

1 fhai-nat 0.19 0.25 0.01 0.01
2 Singburi . 0.02  0.08 0.02 -

3 Lopburi 0.50 0.46 - -

4  Saraburi 6.07  0.07 0.21 -

5 Angthong 0.04 .09 0.01 0.01
6 Ayuthaya 0.08 0.07 0.03 -

7  Nonthaburi 0.23 0.24 - -

8 Pathumthani 0.12 0,23 0.07 0.2
9  Thonburi 0.62 3.12 - -
10 Phranakorn {Bangkok) 0.24 0.83 - -
11 Nakhornayck 0.12 .16 - -
13 Samutprakan 0.15 - 0.19 - -
48 Nakhornsawan : 0.28 0.32 - -
51 Suphanburi 0,03 0.07 - -
53 Nakhornpathom 0.19 0.21 - -
54 Samutsongkram .33 0.57 - -

55 Samutsakhorn 0.18  0.22 - -



15
16
17

18

12

14

41
43
44
45
46
47

49

42
50

52

Southeast
Cholburi
Rayong
Chantburi

Trat

Marginal Plsims
Prachinburi

Chachoengsao

Upper Plains
Uttradit
Sukhothai
Phitsanulok
Kamphaengphet
Phichit
Petchbun

Uthai Thani

Western Highlands
Tak
Kanchanaburi

Ratburi

Behrman (1937-1963) Medhi & Dowling (1963-1977)

SR

0.10
0.06
0.14

0.14

0.08

0.15

0.24
0.21
0.28
0.07

0.27

0.13

0.50
G.13

0.07

LR

0.12
0.16
0.15

0.30

0.18

0.14

0.45
0.21
0.56
0.07

0.33

0.21

0.46
0.12

0.07

SR

0.14
0.07

0.25
0.30
0.07
0.33

0.22

0.46

LR

0.15

0.07

0.11

0.15

0.72

49
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Table 3. cont.

Behrman (1937-1963) Medhi & Dowling (1963-1977)
SR LR SR LR

Peninsula
56 Phetburi 0,34 0.30 - -

57 Prachuap Khirikhan 0.29 0.29 - -
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to or to suit the local situations. Without such tailor-made
policies the analysis of regional impacts will have to be made -

and the overall impact on the economy difficult *o measure.

Maize

In the maize regressions, the dependent variable is
the area planted of maize. The relevant explanatory variables
included in the maize model are (1) relative price of maize
(RPCM) ; (2) reiative yield of maize (RYDM); standard deviation.
of price of maize (SDPCM); standard deviation of yield of maize
(SDYDM); and 2 time trend (T). The rela;ive variables (both
price and yield) are derived from some elaborate steps of data
managgment. Take an example of the relative maize price series.
First, an index of farm gate maize prices is calculated using
the 1970 price as base. This price index.is then weighted by
the other composite index which is estimated from the weighted_.
averages of price indices pf five other competing crops, namely;
cassava, mungbean, sorghum, sugar cane and kenaf. The weitht
.used in these latter indices_is the share of area plgnted of each

1/

¢rop to total area planted of the five crops. ~ So, the relative

Y This relative price and yield derivation method is also
used in the analysis of the supply response of all other crops under
study. For details, see notes at the end of the table which presents
the results of the estimation.
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price variable is actuaily the relativé é;ice'index.not the true
pricé. The fésults of the supply response estimation for maize
using the nonlinear estimation techniques are presented in Table 4.
And for comparison purpose, Behrman's estimates are also presented

here in Table 5.

The best estimates of maize supply response equation in
17 provinces are presented with the values of i ranging from |
0.6372 to 0.9903 but with estimates of mo&e than two-thirds of
the provinces having an EQ higher than 0.8. The relaii#e price
variable is significant at least at the 10 percent level in the
majority of provinées and with the correct sign except for 3
provinces, Buriram, Sukhothai and Supanburi, which have wrong
(negative} signs. The relative yield variable, however, has
erratic influence on maize supply response, For 7 out of 17
provinces; this variable haéﬂa négative sign, and for those pro-
vinces of which the sign is‘correct, the significancé-of this
variable is rather low. The same can also be said with respect
to the risk variables, that is? the price risk (SDPCM) and the
yield risk (SDYDM) which sﬁow érfatic signs and are quite insigni-
ficants in general. The timéltrend variable, however, is shown
to be highly significant for all provinces where this variable had
been Conéidered (Nakhornratsima, Loei, Lopburi, Phetchbun, and

Uthaithani), excep just one {Buriram).



Table 4 WNonlinear estimates of the total supply response

model for Maize

Provinece

Region and Dep,Var,| Constants RYDM  RPCM SDYDM SDPCH Price Adjust; Area Adjuste«
No, Province ment Coeffi- | ment Coeffi- Rz
cient cient
' 1 BZ
NORTHEAST
19 CHAIYAPUM A ()1 -90906.3M  _s0845.488) | 6361.53() 5317868 | 1749038 1.9670%8) | 1.947sF) | 9903
’ (-1,9900) | (-7.2799) (2.1318) | (23.7932) | (11.7487) | (7.2185) (6.0143)
20 NAKORNRATCHASRIMA | APM (2) | sea6s3(®) | _zas2ss | 164331® | _19s320 118667 | - . L9386
( 2,2833) (~.1303) (,8853) (-.4499) (.1299)
23 SRISAKET ApM (1) ] -92612,6@ | 105200®Y | 46831.5 | 519207 (D) | L208887(c) - - | L6372
( 1.2566) (1,6274) (2.5744) (2.4295) | (-2.3132) |
26 LOEI sy (2) | 324871 () 13652, 5 70634.7() | _188873@) | 610815 (P) - - 9540
(2.3306) (~.4394) (2.0471) (-1,0570) | (.1,6845)
30 KHONKAEN am (9) | 01706 @) - ,03285(f) -l L 07563®) 1,1755(¢) o585 (®) | 9733
(1.1197) (3.8411) | (-1.5290) | (2.1681) (1.4951)
21 BURIRAM apm (63! 0,12088) | 0 01608 -6.06832%]  _0.06007( 0.2019() - . 6.9021
' (4.9257) (0.6124) (-1.8985) | (-2.0041) | (1.2476)
CENTRAL BANGKOK
PLAIN |
3 LOP BURI APM (3)] 522384 (8) -5790290 &) 523216 PJ 1617 @) | 7744223 . . 8209
| T1.3097) (-1,3589) (1.7347) (1.0528) | (.7982)
4 SARA BURI arM (73] 132205 (3) 5554,75 364810(0) | _130250(P) | 236087(2) .5722(€) 012188 | g3s3
‘ (.7757) (.3653) -~ (1.7495) | (-1.5397) | (.9044) (2.5538) (2.7372)
48 NAKORNSA®AN arv ()] .1578@ [ 203304 (8) 304280() | _349048(D) | _6a5515 @ 230010 | 131828 | s217
(2.8077) (3.7832) (-3.0478) | (-3.2540)] (4.7710) (5.7431)

(2.6302)




Ii‘i.’lf,i {cont,)
g w— a4 » il
. ' N - o S Price Adjust-} Area Adjust-
Province (Region an Dep.Var, | Constants DYDH RPCM ,50YDM SHPCM ment Coeffi- | ment Coeffi- E,
No, Province ‘ ' : cient g cient p, 2
‘ + | | 1
43 SUKHOTHAI APM (5) | 987459,0%8) | 213557 oa2161(V| 455008 | _0.1176¢®) | 0.4601®) |1.2308() | 0.0416
- (3.1834) (-2,4343) | (2.6868) | (1.1625) | (+3.0717) | (1.5118) | (3.5276)
51 SUPHANBURT APMT (8) _0.45§2(a) 0.5547¢) | _0.03044 | 0.7553® | 0,4269(°7| 1.768087 [0.7602®) | o0.7337
- (-1,4359) | (2.1549) (-0.6955) | (1.2162) | (1.8492) | ¢6.9086)  |(1.7012)
UPPER PLAIN L
a4 PHITSANULOK APk (3) | .4510(8) .039100) | os258(d) 242004 | . 03031 . . 8370
(9.6873) (1.5136) (2.7343) (2.7150) | (-.3860) '
45 KUMPHAENGPHETCH | APM (3) | -.1582 .2233(3) .3432(0) 36230 11 101500 - . 7672
(~.5431) (.8297) (1.8244) (-1.5123) | (2.2208) '
46 - :
PICHIT APM (6) |=2.7573 2,0821 1,9435 1.5404 .8354 1.5857) | 05176 .8875
‘ (-.2484) (.3283) (.2956) (.2870) (.1372) (5.5169)  |(-.3032)
47 {PHETCHABOON APM (2) | -212682 384746 (@ | 301070 ™) | 583381 (@) | 710245() - ; 9738
(-.5831) (.9908) (1.6139) (-.8279) (1.0466) '
49 P THATTHANI APM (2) | -3586, 14 3725190 421308080} s51446.3(2) | 119861 (2) - - .3759
l(-.08855) (1.7312) (3.2081) (1.2834) (1.1060)
WESTERN HIGELAND )
42 3
TAK APM (5) (SZ§§2'0 -47209.0 44281,9 98202.0 | 284549 1.4889() | . 1502 6717
.4235) (-.1581) | (.20€6) (-.2137) | (.4465) (2.5889)  K-.3561)
[¥a}
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RPCM
RYDM
SppPCC
spYpC

Ip
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1PCC
IPCH
IPCMB

IPCS
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Table 4 (Cont.)

/3 .5

1IPQM/IP
TYDM/XY
[ | creou, - arpow)?+ (LRPCM, - ARPOW?+ (LRPOM, - RROWZ! /3 s
- - - i
., ) . 2 ' 2
{ y - - - ¥
f oy, - avo e RO, - rom)te (Yo, oo Rvow)® )

(APC/APSUM) x IPCC + (APMB/APSUM) x IPCMB + (APS/APSUM) x IPCS

(APK/APSUM) x IPCK

(APSC/APSUM) x IPCSC +

(APC/APSUM) x IYDC + (APMBFAPSUM) x IYDMB + (APS/APSUM) x IYDC + (APSC/APSUM) x IYDSC +

(APK/APSUM) x IYDK
(PCC/CASP) x 100
(PCM/MAZP) x 100
PCMB/MBNP) x 100

(PCS/SORP) x 100

SS
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T-test shows the above estimates significantly non-zerc at the

following levels of-significancez

(a} 25,0 %
{b) 10,0 %
{c) 5,0 %
(d) 2,5 %
(e) 1,0 %
() 0.5 %

(g) a,1%



» s * ®

1

Table 5: Nonlinear estimates of the structural parameters of the Nirlovian dynamic
dynamic total supply response model for corn production in the
eight leading corn producing provinces 1950-19632

Nonlinear estimates of N:zgiz 25:
Reduced o 7 - ' Area Price - adjustment { =2
Provinces equation : St’?°‘“r?1 coeff1c;ents of adjustment |adjustment { fq within, R
constant | e ¥ P oY M coefficient fcoefficient] 5% of
(Bl) t - t t t t (a22) (a32)  }complete
D 1@ 3 @ TG 1 ® ) D) ® | (o
48 Nakhornsawan | -3,64 n - Y ‘
(1.4)° (0.49)" (g:gg;}d4 | L ' : o
|- 5.498_ ~0,4267 -0,217 1 1 ' 1 0.45°
(1.3) . (0.15) ~ 100.090)%
0,374 1,70 -0,945 1 1 1 0.20"
6,7 {a.n8 (0.48)F '
4 Sara-buri ~1,57 1.35" | _0,0655%
(0.71)¢ 100.51)% | 0.031)f ' ! { ! 0.92
3, LopburiP -8,17 - 1 0,544% 4,05" | -0,124" 3
17 4} 0.54451 4,057 12 0,689 1,27 3 0,96
(1.32) a.62) (o.sgz (0.044) ¢ : 018 | 0.19)°
20 Nakhornratsimaf -5,02 0,966°1 3,51 0.705% | 1 06.540 1
_ . .51 -0, , 4 0.85
- .28 j.9mMa.nf | et | (0,23)°
: m
44 Ph1tspu1§k ?i7g)° (3.gg)b Eg,iigi 1 i o 1 0.82
46 Phichit 0.6 ot z r
‘ i A g? g 1,897 .0.395g -0.460, 1 1 1 0,75
a.7 (0.39) (0.25)> | (0.43)
aab | -g.ggsh -0,463 1-0,404 } 1 1 1 1 0.70
47 Phetchbun -9.99 6,70 | 3,04" (0.50)7 1 0.47)7 1 (0.096) 0.31 .7
6.2¢f |4.6)8 |, (o'zegh ! ° 0.73
43 Sukhothai 11,0 - El-
glégl" (3223)" (gigggf (3i3§§)f ' ' ' 089,
182 -0,553% | -0,198 {-0,173 | 1 | 1 0.39%
(0.73) ©.21¢ | (0.15)% {(0.081)F

LS




F-tests

Table 5
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The Nerlovian dynamic total supply model and the nonlinear estimation
technique which was used are described in chapter 5. The data is
discussed in chapter 7 and is presented in Appendix A, Asymptotic
standard errors are given in parentheses beneath each point estimate,
The coefficient of determination is corrected for degrees of freedom.
F-tests indicate that each coefficient of determination is asympto-

tically significantly nonzero at the 0,1% level unless otherwise noted.

t-tests
nonzero

t-tests
nonzero

t-tests
nonzero

t-tests
nonzero

t-tests
nonzero

t-tests
nonzero

t-tests
nonzero

indicate that this
at the 2.5% level,

indicate that this
at the 5,0% levle.

indicate that this
at the 10.0% level,

indicate that this
at the 25.0% level,

indicate that this estimate
at the 0,50% level,

indicate that this estimate
at the 1.0% level,

estimate

estimate

estimate

estimate

© significant at the 2,5% level,

£ o »n 8

is

is

is

is

is

is

indicate that this coefficient

F-tests .indicate that this coefficient
significant at the 10.0% level,

The first formulation of expected yields was used.

asymptotically
asymptotically

asymptotically
asymptotically
asymptotically

asymptotically

a

of determination is asymptotically

of determination is asymptotically

indicate that this estimate is asymptotically significantly
at the 0,05% level

significantly
significantly
significantly
significantly
significantly

significantly

See section 7.2.

The second formulation of expected yields was used. See section 7,2,

This regression is for 1951-1963,
The relative price index was constructed from local prices and area

weights,

The relative
weights, See

The relative
weights, See

Tﬁe relative
weights, See

See section 7.3.

price index was constructed from local prices and yield

section 7,3.

price index was.constructed from Bangkok prices and area

section 7,3,

price index was constructed from Bangkok prices and yield

section 7.3.
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In all, it seems that the supply of maize is responding
well to the relative price and & growth trend. Indeed, the
pfice of maize was quite attractive when the expansion of maize
growing was started in the late 1950's and early 1960's. This
expansion was made possible by large import demand by Japan and
Taiwan whose economies during those periods enjoyed tremendous
growth and prosperity. Guaranteed demand with attractive prices
naturally induced many rice farmers as well as new frrmers to
begin growing maize. Vast forest areas in the upper Central Plains,
the North and the Northeast were very rapidly cleared for maize
planthtion. Condisering this virgin land availability complemented
by buoyant foreign demand and a favorable price, it is quite rea-
sonable to conclude that other factors such as yield and risk

would not be very significant.

An examination of the short-run and long-run elasticities
of maize supply response with respect to change in its price reveals
some interesting results. Compared with the similar estimates made
by Behrman for the period ended in 1963, it can be ﬁeen that for
most provinces where comparisons are possible, our estimated elas-
ticities are much lower in values. In contrast to the rapid expan-
sion in the late 195Q's and early 1960's, recent expansion of maize
production in recent years has been reduced along with the supply

of new arable land. As the limit of land frontiers is reached,
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Table 6: Supply Price Elasticities : Maize

Behrman (1937-1963) Medhi § Dowling (1963-1977)

Province SR LR SR iR
Northeast
Chaiyapum - - .08 .02
Nakornratchasxrima 0.27 0.41 .17 -
Srisaket - - .69 -
Loei - - .35 -
Khon Kaen - - 1.18 1,05
Buriram - - - -
Central Bangkok Plain
Lop Buri _ 1.58 1.81 .48 -
Sara Buri : - - .61 - 1.17
Nakornsawan 1.92 1.92 .31 .12
Sukhothai - Co- - -
Suphanburi - - - -
Upper Plain
Phitsanulok - - .14 -
Xumphaengphetch - - .61 -
Pichit - - 3,08 -37.6
Phetchaboon 4,47 14.17 .44 -
Uthaithani - - .34 -

Western Highland

Tak - - : .70 -2.47
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furéher expansion will be quite difficult. However, it should be
kept in miﬁd that Behrman had only a limited sample available‘and
his results provide much less conclusive evidence than the results
reported here. The supply response coefficients for maize are
much larger than those for rice and the overall results represent
conclusive support for the significance of the supply response
process in maize production. While there is significant variation
among provinces in the size of the supply response coefficient
there appear to be no systematic differences in response by region,
Unlike rice, the supply response seems to be relatively even and
strong throughout the country. In part, this may reflect a careful
effort to include the price of most relevant alternative crops in

the construction of the price index.

It should be mentioned here also that the early 1970's
saw the risa cassava as a substantial competing crop in relation
to maize. Although the maize price remained sufficiently high,
its production had suffered from the ravage of pests and declining
fertility of maize land. In contrast to maize, cassava production
needed little land preparations and little care and attention during
its growing period. Cassava is a hardy upland crop which needs
relatively little water and soil nutrients in order to grow.  So,
its productidn and expansion had caught on at astronishingly rapid

rate, r~rticularly in the Northeast where land areas had been secured
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through deforestation and encrouchment into the damaged forest
reserves. As a result, the growth of maize production was more

or less arrested by the growth of cassava production.

Cassava
~asouva

Unlike the maize model, there are more than one varigtions
of dependent variable in our cassava model. Although the planted
area remains the chosen concept of supply response, both absolute
and relative planted areas of cassava are used in the supply res-
ponse estimation. APC is the absolute area planted of cassava
measured in rai, whereas APCS and APCT are the areas planted of
cassava weighted by the total uncu;tivated and total cultivated
areas, respectively. The idea behind land-area weighting in the
above manner is to capture the possible extensive expansion of
cassava production as well as its share of existing land-use vis-

a-vis other upland crops.

The independent variables in the cassava model are prac-
tically the same as in the maize model that is to say, we ineluded
(1) the relative price index of cassava (RPCC); (2) the re;ative
yield index of cassava (RYDC); the price risk variable (SDPCC); the
yield risk variable (SDYDC); and the time trend variable (T).

However, in certain province where the land areas that are being
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used to grow cassava can also be used gp grow upland rice, we
have included the price of rice (PCR) aé another explanatory
variab’e in the cassava equation on the expectation that rice
willlsubétitute for'cassava. if this is so, a negativersign is

expected as the parameter estimate for this variable.

The results of the estimation as shown in Table 7 and
8, though not very high or consistent in statistical significance,
exhibit many interesting characteristics. First of all, the Rz's
are quite large in most of the cases under study with more than
half of the provinces having the ﬁe's larger than 0.8. The
included independent variables, however, do not show much consistent
influences on the cassava planted areas in general, but a more
careful examination of these results could lead to some interesting
revelations. For example, the estimates of some important Norfh—
eastern provinces namely, Chiyaphum, Buri Ram and Khon Kaen, have
positive, and significant, relative price and yield parameters,

and negative price risk and yield risk parameters.

This is ﬁery much what is expected of the cassava supply
response in most of the Northeast where the diversification into
cassava had been a very logical response to the changes in agri-
cultural situations in Thailand in the early 1970's. On the supply

side, the population pressure had been constantly increasing since



Table 7 CASSAVA
Price Ad-{Area Ad- )
Province| Region and Dep.Var, ; Constant RPCC RYDC SDPCC SbYDC PCR, | T justment |justment
Yo, Changwats rcoeffl- 1 Coeffi -
cient B1 clent B>
NORTHEAST : j j %
19 CHAZ YAPUM APCS (1) -.7776f§) .2416(%) - -.4365(2 - 002806 &) - 1 i B0t
- : £-4;6016) | (2.0010) (-.8288) (6.0265) g
: 1
21 BURI RUM apc (3 [91035,28) 170096.7¢) | 56146318 | _360658(%) | _4goos3 &) - 3074318 1 ST
- (1,0488) (2.2667) (1.3812) (-2.1668)  |(-3.1668) (5.4574) !
S f
30 | KHON KAEN apct(7) | -,3856 () | 1781(¢) 38608 | - 06145(@) [ _ 5400(@) . - 1 1 ]
(-4,2037) (2.3011) (6.9721) (-,7178) | (-.8068) :
20 NAKORNRATSIMA | APCT(S) | 0,2333(®) | _0.008214 [-0.079041(®) | _0,08351 0,05872 - 0.03926 &) - -
1(3,4922) (-0.2004) [(-0,9148) (-0,3732) (0.3111) (6.7234)
AARGINAL {PLAIN ' !
12 | PRACHIN BURT | APC (7) |614345™® | 2530840 | 34430108 | . 1168@® | . 2236 ; . 1.4406%%] - 1a5s @ 5
(,8983) (1,1275) +(‘1.0489) (1.2949) (-1.2462) (4.2904) ¥(-1.1355)
14 CHACHOENG SAG | APC (1) |2839960 619,899 996, 251 67935 4 -3g0aga @1 _ - 1 1 :
1(.6776) (.5820) (.1427) (.5537) (-.9614)
SOUTHEAST | COAST ' '
16 ; .
16 | RAYONG apcsc1) | .7288(8 | 0gs76(@) | 1e62(0) .1532 2027@) | L 003302 1 1 G
(5.1888) (.7775) (-2.3743) (.4274) (1.4257) (.5118)
15 | CHOLBURI avct 10,3644 | 0 009801 R 0.08356 () - . . 0.3685 ) {1 59228 | Him
(1,4902)  {(0.08445) (1.0322) {(1.3830) {(5.1280)

va

S A
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Table 7 (cont,)
RPCC = IPCC/IP
RYDC = IYDC/IY

soecc = [ leeecc, ;- ARPCC)+ (LRPCC, _,- ARPCC) %+ (LRPCC, ,- ARPCC)’ b /3.5

somc = [iqrwme, - ARYDC) %+ (LRYDC, _,» ARYDC) s (LRYDC, - ARYDC) /3] .5
- - - :

IPCC = (PCC/CASP) x 100 = price index of cassava

1YDC = (YDC/CASY) x 100 = yield index of cassava

IP = (APM/APSUM) x IPCM + (APMB/APSUM) x IPCMB + (APS/APSUM x IPCS + (APSC/APSUM) x
IPCSC + (APK/APSWM) x IPCK = Average price index (weighted by planted area)

IY = (APM/APSUM) x TYDM + (APMB/APSUM) x IYDMB + (APS/APSUM) x FYDS + (APSC/APSUM x
IYDSC + (APK/APSUM) x IYDK

APC = area planted in cassava

APM = area planted in maize

APMB = area planted in mung bean

APS = area planted in sorghum

APSC = area planted in sugar cane

APK = area planted in kenaf

IPCM = (PCM/MAZP) x 100

IPCMB = (PCMB/MBNP} x 100

IPCS = (PCS/SORP). x 100

IPCSC = (PCSC/SUGP) x 100 -

IPCK =  (PCK/KENP) 1 x 100 7

PCC = price of cassava



PCM

PCMB
PCS

PCSC
PCK

CASP
MAZP
MBNP
SORP
SUGP
KENP

Table 7 (cont,)

price of maize

price of mung bean
price of sorghum
price of sugar cane
price of kenaf

PCC in base year 1970
PCM in base year 1970
PCMB in base year 1970
PCS in base year 1970
PCSC in base year 1970
PCK in base year 1970

99



Table 8: Nonlinear estimates of the structural parameters of the Nerlovian

dynamlc total supply response model for cassaya product1on in =
- B s & - . B ]
__Cholburi _and Rayon - I N -
g: , ng : et
LE R Nonlxnear est;mazas 051 Soodr o ~ % Number of | T} serigs: -
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- S constant| pe v o0 | ey ipeef£¥c1en coeff itient] B%f 1 . % yield = .
S RV 1 oo tep o Tt fn (R22) 0] Ta32) 4 complete ] T weights) <
BECEE RO RO O BRCE EEC IS IR RO S NC R el -3 3
o : ‘ - A S ETE I S =S ISy - NNV A S
-15 Cholburi 0,595 0,4698 g|70.380 1-0,05904 0,183, f & b . S18° 0.90° ¢ gang%k't
(1950-1963) (1.1} 1 - {0,417 (0, 16) G@:US? p gp.%g) S I S IS = R | aréa o
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(8.9) -y {0,85)" X 3t T I S ) SRS B yié&d 2
. . : 5 o _, o i -3 S - = 5 =
,a The Nerlovian dynamlc total- supply model and the. nohllﬁear estzmat;on techﬁlque whrchwas used are de§crxbed

in chapter 5, The data.is discussed in chapter 7. anﬂ‘;§“prg§ented in Appendix A Asymptotic stdndardZ
eryors are given in parentheses below each p01nt eétﬁnate.%AThe coeff1cxenh of: determlﬁathn 1a corrécted
\J -

- . for degrees of freedom, o S SO o = < g
o _. » e
b t-tests indicate that thls estimate is asymptntlcallﬁ 51gn§f1cant1y nonzera atﬁthe 2 5% IeVel 28

- < i ) i [ -
c t-tests indicate that this estimate is asymptotlcally sign%flcantly nonzero at the S 0% level 35
G R
B

d t-tests indicate that this estxmate is asymptotlcatiy s;gnrflqgntly nonzero-at theAZS 9% lavel, ;
coe£f1c1ent of determinﬁtlog 1s*asymptotically sxgn1f1cant at the 0 1% idiel‘
coefficient of determination is asymptot1ca11y s1gn1f1cant at the 20 0% T%vel
See section 7.2,

e F-tests indicate that this
f F-tests indicate that this

g The second formulation of expected yields was utilized, o
b |
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the early 1960'5. giving rice to increasing land pressure. It

just so happenned that this early period of systematic economic
development where extensive infrastructures such as ;oad systems
and encouragement of private development initiatives were the

major .policy objectives was somehow linked with the massive destruc-
tion of forest areas in all regions of Thailand especially in the
North and the Northeast. The damaged forest areas now denuded of
big trees, provided new farm families with land.suitable for

upland crops. On the demand side, Japan, Taiwan and several
European countries were in great need of feed meals for their food
and dairy industries, and cassava was one of their major products
of choice, As mentioned earlier, cassava is an easy crop to grow
and incurs relatively little costs of maintenance and care. The
rate of return is high even with moderate cassava price with the
suitable demand and supply conditidns, cassava became a major upland
crop in upland areas of the Central Plgins and in the Northeast.
Kenaf which was then the major upland c¢rop in the Northeast could
.not compete with cassava for its ease of cultivation and profitable

returns, so its production drastically declined, and land formerly

used to grow kenaf was then used to grow cassava instead.

 This cassava phenomenon was most outstanding in the
Northeast. One of the reasons why the rice price variable in the

estimation for Chiyaphum has a positive sign and is very significant



69

statistically could be that the ease of growing or expanding
cassava production through new land areas made available by
extensive deforestation in the.western part of this province
(area joining with Petchabun Province) renders rice the non-
competing crop with cassava. The time trend variable for Buri
Ram is shown to be very significant as a explanatory variable

for cassava supply response in this province (most probably at
the expense of declining-trend in kénaf production). For the
Marginal Plain and Southeast provincés such as Prachin Buri,
Chachoeng Sao, Rayong and Cholburi which are the long-established
cassgya‘growing areas, however, the supply response estimates do
not show consistent or satisfactory results at all. The relative
price variable, though positive, is very insignificant. And
other remaining relative yield variable, price risk and yield
risk variables are all behaving unpredictably. For Rayong, the
results are most problematic with negative yield response and
positive response to prive and yield risks, Perhaps the farming
situation in Rayong, as well as in Cholburi, was a typical of
other cassava farming areas, thus making it unsuitable for usual
supply response model. These areas have long been in cassava
cultivation mostly in plantation style with long established cassava
root processing facilities for domestic uses as well as for regular

exports, Price and risks then, do not matter much at least in the
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short-run. In the long-run, however, i£ the cassava price declines
substantially either absolutely or in rglative terms to othér crops,
and risks increase, the supply response in these areas may change.
Comparing our Rayong results with those of Behrman, it may be -
recalled that Behrman also had difficulty with Rayong's estimates
(with not very significant parameters and a very low Rz of 0.14),

The short-run price elasticity of 1.09 reported in Behrman had
reduced to only 0.11 in our model, indicating the decline in relative

prominence of this crop in this province.

In sum, our estimaies mainly confirm the significance
of érice. yield and the absence of risks associated with these
two v#riables in the cassava supply response in the Northeast of
Thail#nd which during the period under study had become the largest
cassav# producing areas in the country. The response behaviour
in éther fafté of the country was not as clear or as conclusive
as the fesponse in the Northeast. It is speculated, however, that
éupply response situation may change again in the late 1970's or
early 1980's when the cassavas demand from Western European countries
may be drastic#lly curtailed, The signal was given as early as
1974, This was the main reason why the Thai Governmant under the
recmmmen&étion of its Ministry 0f A§ricu1ture adopted the area-
restriction policy for cassava cultivation. This area restriction

policy was heightened by the Ministry's belief that cassava culti-
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vation depleted soil nutrients in the long-run. As from 1976,
cassava processing plants are alloﬁéé-iﬂ'Bnly six b}ovihcés:
Cholburi, Rayong, Chachoengsao, Prachinburi, Chiyaphum and
Nakhornratsima. This was a part of government policy to control
cassava output. Céupled with other surrounding factors, it .
neidentally gave rise to renewed growth of kenaf cultivation which
was éclipsed during the rapid expansion of cassava in the early
1970's. Again, this could be constructed as a logical response

to economic reasons: the price of kenaf had increased after many
years of low price; the demand even in domestic market had substan-
tially increased; the prospect of demand and price of cassava was
not as bright as before; and so on. These points will be discussed

in more detail in the next section.

To complete the analysis, the price elasticities of cassava
planted areas are presented in Table 9. In Behrman's study, only
elasticity for Rayong was estimated at 1.09 of both for the short-
run and the loné-run. Our short-run estimate for Rayong was only
0.11. This is not quite unexpected, considering the facts mentioned
above that Rayong has been a long-established cassava producing area
and that the growing of rubber trees appears to be profitable under-
taking also. The high elasticities for Chi}apum and Prachinburi
could be explained by the expansion of land areas in these two

provinces through forest clearing in recent years.



Table 9: Supply Price Elasticities : Cassayaf' 7

Province

Northeast
Chiyapum
Buvi Ram
Khon Kéeﬁ ’

Nakornratsima

Marginal Plain
Prachin Buri

Chachoeng Sao

Southeast Coast
Cholburi

Rayong

Behrman 1937-1963
SR LR

72

Mechi-Dowling 1963-1977

SR

2.11

0.94

0.50

2.14

0.11

LR

-10,24
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Kenaf

The historical development of kenaf cultivation in the
last few decades presents a rather interesting epicode of agricul-
tural development in Thailand., In the 1950's and 1960's before
maize and cassava became important upland crops, kenaf was the
largest and most important!prOP”gfterLrice in the Northeast. Local
demand for kemaf for the production of gunny bags was great and
in step with the expansion of rice production and e#port where
demand for gunny bags was a clear-cut derived demand. Moreover,
export of kenaf fiber itself also was maintained at consistent
level, However, the beginning of the 1960's saw a rising, anq
crippling, competition from synthetic fibers, This resultéd in
a rapid decline in the price of kenaf in the world market, Coupled
with the already difficult process by which kenaf fiber is obtained
(sufficient water is needed to ngtch ;helbark fromlthe kenaf stalk,
and water is searce the Northeast), it was not unexpected that
the Northeastern farmers began to abandon kenaf for other substituted
crops yield higher returns. Maize and lates cassava filled the

gap nicely from then on.

When synthetic fibers became more expensive in the early
1970's in line with the general rise in oil prices, and with the

supply of jute :and kenaf to the worid markets affected by the war
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between two of the largest jute and kenaf producers, India and
Pakistan, the price of kénaf began to rise again. This upturn in
kenaf price was gradual but it stimulated a supubee out responses
among the Northeastern farmers who returned to the produetive of
kenaf. The competition from Cassava was still very strong during
the early parts of 1970's due to its low cost of preduction and
care, and guaranteed demand, as mentioned above. Only toward the
end of 1970's when the demand of cassava from Europe and East Asia
began to show sign of siackening off, did kenaf cultivation come
back to life again in the Northeast. With the impending very

large pulp and paper factory in the Northeast {in Xhon Kaen)
scheduled to go into operation soon where the major raw material
required for pulp and paper is kenaf fiber, it is expected that

the process of revival of kenaf production will be greatly heightened.
It is ldgical to conclude about expected kenaf supply response from
the above development, and this conclusion is sufficiently confirmed

by the econometric results from our study.

Table 10 shows the results of estimation from six provinces,
all in the Northeast. Prices are significant in all but one case,
although the same phenomenon observed for maize also appears for
the kenaf results, namely that our coefficient response is lower
than that observed by Behrman (see Table 11), and a similar

"frontier" case could be made as an explanation for this., The



Table 10:

Nonlinear estimates of the total supply response

(1.4618)

(1.2574)

(-3.1572)

i model for Kenaf
Province| Region and Dep.Var.| Constants | RPCK | RYDK SDPCK SDYDK B, B, R?
No. Changwats -
NORTHEAST
26 NAKGRNRATCHASRIMA | APKS(6) 23753 34010 b 1016 2653 3623 | 1620008 | 6a03(d) | | gges
(-1.7781) | (3.9058) | (1.0890) | (.9854) | (1.9306) | (3.6801) | (3.2448)
21 BURIRLY APKT (4) ,05005 | .523308) . ooa11s 1411 .04939 - . 5717
( (.2523) (2.7507) (-.1572) (.3313) (.2929)
23 SRISAKET APKS(3) 3877 DL 21008 | L 2055@) | 1433 1,3359(d) - . .6298
(2.7117) | (3.1451) | (1,1466) |(-.6177) | (2.8476)
24 UBONRATTHANI APKS 005763 20,2158 @ 112600} _1.2280@) | ¢ 5107 1.7624 ) | 0.3659(%) | 0.9686
(0,04279) | (0,7614) | (1,1102) {(-0,7390) | (0,3390) |(4.9119) |(2.4934)
30 KHON-KAEN APKT -0,1885 0.1574 0 1 00178 0.1722@) | L0 5124 ; - 0.8778
(-0.5772) | (2.4962) | (4.5694) [(0.9563) | (-0.2962)
33 ROI-ET ADK 144725,0  h7596,7®) 171062,9(®) | Le31020(8) |-36923.0 - ; 0.6447

SL




Table 10: (cont,)

RPCK = IPCK/IP

RYDK = IYDK/IY

sopck = [ § (LRPCK,_,- ARPCK)’+ (LRPCK, - ARPCK)+ (LRPCK, .- ARPCK)Z} /3 ' .5

sovok = { § (LRoK, ;- ARYDK)?+ (LRYDK, - ARYDK)® + (LRYDK, .- w04}/ s

Ip = (APC/APSUM) x IPCC + (APM/APSUM) x IPCM + (APMB/APSUM) x IPCMB + [APS/APSUM) x
IPCS + (APSC/APSUM) x IPCSC

1Y = (APC/APSUM) x IYDC + (APM/APSUM) x IYDM + (APMB/APSUM) x IYDMB + (APS/APSUM) x
IYDS + (APSC/APSUM) x IYDSC

IPCC = (PCC/CASP) x 100

IPOM = {(PCM/MAZP) x 100

IPCMB = (PCMB/MBNP) x 100

IPCS = {PCS/SORP) x 100

IPCSC = (PCSC/SURP) x 100

IPCK = (PCK/KENP) x 100

APC .= area planted in cassava

APM = area planted in maize

APMB = area planted in mung bean

APS = area planted in sorghum

APSC = area planted in sugar cane

APK = area planted in kenaf -

PCC = price of cassava

POM = price of maize



PCMB
PCS
PCSC
PCK
CASP
MAZP
MBNP
SORP
SUGP
KENP
APSUM
1YDC
1YDM
IYDMB
IYDS
1YDSC
1YDK

[}

H

H

Table 10; (cont,)

price of mung bean
price of sorghum
price of sugar cane
price of kenaf

PCC in base year 1970
PM

PCMB

PCS

PCSC

PCK

APC + APM + APMB + APS + APSC
(YDC/CASY) x 100
(YDM/MAZY)} x 100
(YDMB/MBNY) x 100
(YDS/SORY) x 100
(YDSC/SUGY) x 100
(YDK/KENY) x 100

LL



YDC
YDM

YDS
YDSC
YDK
CASY
MAZY
MBNY
SORY
SUGY
KENY
PRC
PRM
PRMB
PRS
PRSC
PRX
LRPCK
LRYDK
ARPCK
ARYDK
APKS
APKT

H

"

‘n

n
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Kena'

PRC/APC

PRM/APM

PRMB/APMB

PRS/APS

PRSC/APSC

PRK/APK : "

YDC inbase year 1970

YoM n

YDMB "

YDS "

YDSC "

YDK "

production of cassava

om maize

" mung bean
" sorghunm
A sugar cane
" kenaf

log (RPCK)

log (RYDX)

[LRPCK, , + LRPCK, , + LRPCKt_3J /3

1 t-2 t-3
area planted in kenaf / Total Un

area planted in kenaf / Total Cultjvated . area

[LrYpk |+ LRYDK , + LRYDK 1‘/3
1tivated area

Price adjustment coefficient
Area adjustment coefficient
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T -~ test shows the above estimates significantly non-zero at the

following levels of significance:

(a) 25.0 %
(b) 10,0 %
(c) 5.0 %
'C)) 2.3 %
(e) l.d %
(£) 0.5%

(& 6.1%



-

. ®

Table 11 : Nonlinear estimates of the structural parameters of the Nerlovian dynamic
total supply response model for kenaf producticn in the eight leading
kenaf producing provinces, 1954-19632

Nonlinear estimates of gizzz?fgf
Reduced R P g 1 Ares Price adjustment | .
S cquation Structural CO?}fLCICnt" of eljustment pdjustment | to within 72
FTOVINCeS constant e ve " oy " cooFicient coefficient 5% of
(8;) t e ~ t “t ;Agz)m__ (a32) cempletr.
(1) fie} (3) () (%) {0) (7: (8) (9) (1)
31 Lahasaralian 1,74 122", <0.718 uo_;e;,TE 1,48 1 0.z £ 0.85%
(0,85) | (0,28) L o0 et ee)® st o
1,620 | 1,14 | -0,167" | 0,847, | -0,246 | 1 1 0.83
(.ra% w2 (0.085)8] (0.24)%| (2,046) | | _
20 Nakhornzatsizal -0,027 | 16,1% | -13.6 0,475 1 1.35 5 0.86"
| (2.4) (2,3 (2.2) (0.071) { (0.082)"
} 19 Chayaphun 6,31 | 5,687 -1,31 0.495. | 1.49 3 0.73P
; 6.2 1 (3.3)8 (6, 26) €0.23)* 1(0,18)°
24 Ubonratthani 0.664 | 65,2% -20.8°  1.12.4 0.100 -f 1.80 29 0,99
(1.3) {(16,6)° (5.8)° | (3.9° (0. 025351 (0.022)
-11.3 4.87: s.ooﬁ -1,68, 1 1 1 0,474
(6.0) (1.9) (5.0) (1,4)
30 Khon-kaen 6,66 ] 42,6" 6.77° 0.945 | 0.118 24 {0,967
c d c L and
(0.83)¢1(10,9) (1.20) (0.095)" | (0.032) .
-10,3 | 5.767 | 11,8 -0.6427 1 1 1 0.88
(2.7° | (.1} 2.3)° | 0.36)8
| 21 Buriram" 16.4 6.99? °3,04§ -1.66 { 1 1 1 0.80"
12,0 (1.9f 2.0"% | (0.65)8 ] .
5.38, | 4.27" -0,951; | -0,460. 1 1 1 1 0.75
(5.1} (2.22) (0,31} (0.14) ,
23 Srisaket -14,96, 4.57“’b 4.53tb 1,05 |1.04 2 0,87"
(1.3)° 1 (0.43)° | (0.48) (0.16)° }(0.16)¢
| 33 Roi-et -3.73 | 1.87 1.51"b 0.480; 3 0,734
] (0.85)¢ | (0.45)¢ (0.21) ro.12)

08




Table 11 : (cont,)
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The Nerlovian dynamic total supply model and the nonlinear estimation
technique which was used are described in chapter 5, The data is
discussed in chapter 7 and is presented in Appendix A, Asymptotic
standard errors are given in parentheses beneath each point estimate.
The coefficient of determination is corrected for degrees of freedom.
In regressions in which neither adjustment parameter has been
restricted to a value of one, the observations are for 1955-1963,

t-tests
nenzero

t-tests
nonzero

t-tests
nonzero

t-tests
nonzero

t-tests
nonzero

t-tests
nonzero
t-tests
nonzero

j P~tests .

indicate that this

at the 0,05% level,

indicate that this
at the 0,5% level,

indicate that this
at the 1,0% level,

indicate that this
at the 2.5% level,

indicate that this
at the 5.0% level,

indicate that this
at the 10,0% level,

indicate that this

estimate is asymptotically significantly

estimate
estimate
estimate
estimate
estimate

estimate

at the 25.0 % level,

indicate that this coefficient
significant ‘at the 0,1% level,

is

is

is

is

is

is

asymptotically significantly
asymptotically significantly
asymptotically significantly
asymptotically significantly
asymptotically significantly
asymptotically significantly

of determination is asymptotically
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Yelative yield variable is significant at verf low levels in the
majority of provinces and in Buriram it has the wrong sign. The
standard deviation variables (SDPCK and SDYDK) have the right signs
about half of the cases. In Nakhornratsima, the standard deviation
is positively and siénificantly related to the area planted. The
relationship is fortuitous, and probably reflects some common trend

clements.

As mentioned above, over the years, kenaf and cassava
have fouﬁht for a leadershif position in an upland cropping pattern
in the Northeast, Wide swings in area planted are often observed,
primarily as a response to changing relative price and expected
probitability. - Yields for both crops have stagnated in the 1970's
and have fluctuated as much from changing rainfall and weather
patterns as from anything else. Therefore, it is not surprising

that yield is also marginaliy important in the kenaf results,

The supply price élasticities for kenaf from Behrman's
and our studies are shown in Table 12. Ours are not as complete
as Behrman's, but the general trend is that *he elasticities are
lower across the board. This of course reflects the relative

prominence of kenaf in the earlier years.

In summary, the picture for kenaf is reasonably similar
to that of maize in terms of the important explanatory variables,

with the exception that treml is not as important as explapatory variable.
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Teble 12 : Supply Price Elasticities : Kenaf

Province Behrman 1937-1963 Medhigbowling 1967-1977

SR LR - S8R LR
Nurtheast
Nakornratchasrima _ 2.61 4.09 1.92_ 1,85
Buriram 1.92 1.91 J7 -
Srisaket 3.30 3.03 .42 -
Ubonratthani 5,50 22.45 - -
Khon Kaen 1.67 6.69 - -

Roi-et 3.31 4.56 - -
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Iv. Conclusions and Policy Implications

In this study, we have attempted éb estinate the total
sﬁpply rééponse of four major ¢rops in Thailand (rice, ﬁaize.
cassava and kenaf) to a number of factors, mainly price yield and
risk. Special care has been taken to specify the response model
properly: various aspects of area response were used; prices were
indexed to reflect the relative influences of competing or com-
‘plementary crops, and the chsngé through time; the risk factors
were incorporated into the model in the form of deviations from
the past price and yield; the weather factor as measured by the
amount of rainfall was used in some models, whereas the time trend
was specified for some rapidly growing crops; and so on. The
periods covered were 1963-1977 for rice and maize, and 1967-1977
for cassava and kenaf. The reason for the difference in time
period covered was that the data on farm-gate prices for cassava
and kenaf were available only from 1967 onward. Most of the data
needed in this study were available from the Ministry of Agriculture

and Agricultural Cooperatives.

The results of the estimation using mainly non-linear
estimation techniques revealed that the price of the crop and its
variations are generally significant determinants of supply response

measured by the change in area planted. However, the magnitude of
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this causal relationship varies from crop to crop and from province
to pfbvince;’ TakéfriCetfor-example: It has been sufficiently
demonstrated that Thai rice farmers still respond to changes in
the price of rice in a normal way, that is to say they tend to
grow‘ﬁoré rice when its price increases, and grow less rice or
more of other crops when the rice price falls, though this respon-
siveness is weak and many variables such as the limitation of
areable land, the size of the farm population, and so on may have
influenced this responsiveness, The same positive supply response
to price can also be said for all other upland crops, although
factors other than price also play important roles in determining
the area response, And where price failed to exert its influence
on the area response, or did so in a perverse way, reasons can be
found to explain the said phenomena. For example, supply response
‘estimates of cassava for Cholburi and Rayohg; the‘twt traditional
cassava- grow1ng prov1nces, seemed to be very poor. This could be
explained by the fact that the productlon in the said areas has
evolved into plantatlon—type system where processxng plants have
been well established for domestxc consumpt1on and d1sposa1 This
@n§t1tutionalﬁtigidlty has probably reduced the determ1n1ng effect

of price somewhat, but this is a rather special case,

Nevertheless, when compared with Behrman's, our results

appear to provide lesser proof of supply responsiveness to price
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and other related variables, The use of price data could be res- -
ponsible for this. While Behrman's use of Bangkok prices had turned
out to give satisfactory results, we still felt that the proper o
price variable should be farm-gate prices, not Bangkok prices.

Since the data on prices at the farm level have been available

only recently, it is possible that the earlier data collected in
this new series were not accurate or consistent, and this could
disturb the entire estimation process. It is hoped that, as the
Ministry of Agriculture's experience in collecting farm-gate prices
increases, these price series will become more reliable and more

useful. for future supply response studies.

" In terms of policy implications, a conclusion made by
Behrmaﬂhﬁrobebly is still valid that an increase in-feeal supply
ef rice could be induced by lowerlng the rice premium and, thus,
1ncreasing domestic rice prices.' We could add that in add1t10n to
rice primium, the government c5§1h aiee reduce'rice export tax of
the local governments and rice feserie requirements. :As for othee‘
upland crops, the rapld agrlcultural d1vers1f1cat10n in recent year
gives evidence to the determxnlng power of pr1ce to area planted.
Since przce may fluctuate wldely from year to year, it may be the
concern of the government to try to damven the effect of'this cyclieal
swing so that the farmers will not suffer too much in a sudden bad

year or gain too auch to induce unrestrained enthusiasm in a sudden:
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good year. This comstitutes a part of agricultural stabilizationm
progéaﬁ?whiéh is outside the confine of this study. Suppice it

to éé} in conclusion that pricé“ié“an”effective and powerful factor
ﬁreating supply response, but in actual ﬁolity, factors other than
price can also be iﬁportant aﬁd should be carefully considered in

the whole package as we have attempted to demonstrate in this study.

With regard to major upland crops under study, the policy

recommendation could be as follows:

(a) It . has been shown that price compled with other
factors such as guaranteed demand, availability of land areas for
productive expansion, and the infrastructural supports (roads,
storages, export facilities, and so on), have contributed to the
increase in most of upland crops in Thailand. But the increased
output has been the resﬁlt of more extensive cultivation, using
up new lands rather than intensive’cultivation of the old lands.

As a rule, the productivity or yield of maize and cassava production
would be sufficiently high in the first few years of cultivation on
new lands due to the soil quality. But then the yieldﬁwould‘decline,
creating a new pressure for land expansion. Fertilizer uses have
been small due to its high price as well as the Telative ease’ of
acquiring. -new lands. Now that the land frontier has been pushed

to its ecological limit, the question of increased productivity in
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the eristing lands used for upland crops has become of paramount
importance if the level of outpu;‘is¥o increase or even sustain,
The government must seriously reconsider its fertilizer policy
which, up to now, has not heiped the upland crop farmers very much,
Fertilizers should be made more easily available to the farmers

at lower prices tham now prevailing. In addition to this, there
are questions of seed improvement, farm techniques or even agri-

cultural credits for more investments on the faim.

{b) Prices of maize and cassava which have relatively
declined in the latter part of the 1970's and the early 1980's
have become a major source of concern for farmers and the Govern-
ment alike. In the beginning of the boom periods in 1960's and
early 1970's, the prices were high and the planted areas still
kept expanding. Together, they reinforced the profitability of
these two crops. Now, if the Govermment wishes to retain the
relative significance of these two crops, it must also reconsider
its price policy in addition to its production policy. Either a
certain price stabilization scheme be instituted or market demand
arranged so that the income of farmers will not be too adversely
affected. In the last few years, both price and marketing policies
of the Government regarding these two crops have been constantly
adjusted to give the best results (for example, when to have or not

to have export quota systems, what kind of contracts should be
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agreed with foreign buyers, what new markets should be explored,
and so on). It should continue to do so, discarding bad policies

and adoptiﬂé;éobd ones.

{c) The above policy recommendations are given under
the assumptions that the present upland crop systéms are to be
continued and improved. Price as well as other incentives have
been used fpr-that purpose. It should be mentioned hefg alsg%that
the same pnice incentives can also be used to switch §ﬁe ciop fo |
anothe;. orlfrom cropping to non«croppiné.activities such as live-
stock raising or cottage”iﬁdusf?ies. The main points are economic
and institutional flexibilities on the part of farmers: they should
be able to adjust themselves quickly to new economic ;ncentiyes
and oppdiiﬂnities; And it shoul&'gé the equal concefn‘of thé Govern-
ment to remove supply regidities and facilitate the said process of

adjustments.
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