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NARONGCHAI AKRASANEE AND ATCHANA WATTANANUKIT

COMPARATIVE ADVANTAGE IN RICE PRODUCTION IN THAILAND
: .- A DOMESTIC RESOURCE COST STUDY+

- It is well known that rice dis the most important comiodity in
Thailand., Its significance is -in..every aspect of life, pclitibhl,”éconQMic,
las_gg{;.ggfsgpial,apd-cuitumalq Value added in rice production has ‘¢onsi¥-
tently accounted for more than 10 percent of Gross' National Product, &nd =
this was measyred.in domestic prices-which:usually gave a very low 'price to
rice relative to its world price. ..More than 75 percent of the total popu-"““
lation of 38.6 million in the early 1970s still lived or worked*on‘the.fhrm?{
where their main occupation was rice growing. Rice has for many years been
a majof foreign exchange earner, and a major source of government revenue
through the collection of export rice premium.l/' Many aspects of Thai
social life have originated from rice villages. And no one can question
the political significance of rice in Thailand where most decisions are made

in the capital city of Bangkok, whose population of almost 4 million depends

on rice as their major diet.

* The first author is Assistant Professor of Economics, Thammasat University
and Visiting Research Fellow, National Bureau of Economic Research. The
second author is a graduate student, Department of Economics, University
of Michigan.

This is a revised version of (1). Financial support was provided by ‘
Stanford Food Research Institute. SRR ST

The authors would like to thank .Scott R. Pearson and Erie Monke for vé%y
valuable comments on the earlier version.

by}

Rice premium is duty collected in Thailand on the export of rice.



This study is concerned with one economic aspect of rice produc-
tion: that is; théwCOmparatiQe}5@Vantége in ifS,ﬁIdeC£f;ﬁmin the country
and among regions. Our aim is to make an economic evaluation of the export
expansion of rice, using tﬁg criteria of private and social profitability,

. ' . . X 2
npominal and effectlvq protection, and domestic resqurceTcost.af Section: I

IS AT [ L

discusses the significance of the study. Areas and technigues of the cases
under study are described in Section II. Section III discusses methods of

computation used. An analysis of the results, conclusion and policy impli-

cations are in Section IV. The Appendix explains calculations cgrried our

oy

in more detail.
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~  See (3) for a discussion on these concepts.
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I. RICE AS A MAJOR EXPORT

There are several 1mportaqt_reason5 for concentrat1ng on the ‘

export expansion aspect of rice, two of whlch are forelgn exchange earning

~.and a source of government revenue. As .Shown in Table 1§ _rice has been .

the most 1mportant crop export In 1960 29 3 percent of export earnlng,

"came from rice. Thzs proportlon went up to as high as 36 percent 1n_1961,

., .But since then the share of rice in total export earning has either been..

" ‘on the decline of fluctuating at a relatlvely lower level, even though its

3 HT

'\ﬁexport value in 1974 was almost 10 b11110n bahts. R151ng 1n its place were

| '1960 to 22 2 percent in 1870, and flnally to 27 2 percent 1n 1974 The fact

A

1ma1ze, tapioco products, and sugar, a11 of, whlch compete with rice in land .

usage, . Their combined share ‘in total -export value rose from 9.8 percent in

gt

‘ ‘that the,export of rice has been on the decllne and unstable is acause for

'+, been accomplished with. great economy,.

B

'»c0ncefn,'sinCeiThaiIand relies a great deal on itres a source of fbfeigﬁ"i
’exchange earnlng The concern w111 be even more apparent if 1t can be

:_establlshea that the earn1ng of f01e1gn exchange threagh rice export has. -

The export of rice has also brought the government a sizeable

“revenue, through the ¢ollsction of rice premium and export duty. The 51gn1-

ficance bf! takes from rice export:i%-illustiatéd in Table 2, which showg L0
that the govermment revenue from this source has been almost the only source
of export duties, and it is used to account for as high as 14.5 percent of

total government revenue. It has also been fluctuating in more recent years



Table 1

Thailand - Valu¢ of Exports of Rice and Selected Major Crops

Compared to Total Exports, 1960-1974

(Millions of Baht)

v Tapioca ' N -
Period Rice Maize Products - _ Sugar = Others " Total. .,
Value % Value % Value % Value % Value % Value %
1960 2,570 29.8 551 6.4 - 288 3.3 '80.1 5,197 60.3 8,614 100.0
1961 3,598 36.0 599, 6.0 446, 4.5. 30 5,351 53.5 :9,997 100.0
1962 3,240 34.0 516 5.4 423 4.4 46 0.5 5,304 55.7 9,529 100.0
1963 3,424 35.4 857 8.9 439 4.5 122 1.3 4,834 50.0 9,676 100,0
1964 - 4,389 35.6 1,388 11.2 653 5.3 ° 211 1.7 5,698 46.2 12,339 100.0
1965 4,334 33.5 1,004 7.8  676.5.2 100 0,8 6,827 52,8 12,941 100.0
1966 4,001 28.4 1,577 11.3 644 4.6 82 0.6 7,795 55.3 14,099 100.0
1967 4,653 32.8 1,431 10,1 726 5.1 37 0.3 7,319 51.7 14,166 100.0
1968 3,775 27.6 1,647 12.0 - 772 5.6 -0 7,485° 54.7 13,679 100.0
1969 2,945 20.0 1,767 12.0_ 876 6.0 47 0.3 9,087 61.7. 14,722 100.0
1970 2,517 17.0 1,969 13.3 1,223 8.3 94 0.6 8,969 60.7 14,772 100.0
19717 2,909°16.8 2,286 13.2 1,240 7.2 382 2.2 10,464 60.6 17,281 100.0
1972 4,437 15.7 2,085 9.3 1,547 6,9 1,264 5.6 13,158 58.5 22,491 100.0
1973 3,594 11.2 2,969 9.2 2,537 7.9 1,116 3.5 22,010 68.3 32,226 100.0
1974 9,778 6,078 12.1 3,836 7.6 | 53,4

19.4

3,757 7.5 26,876

50, 325

100.0

7

R A

Source: Bank of Thailand, Moﬁthly_Bullqcin, V.XVI, No.4, April, 1976,:
~ Table TII.7. B



Table 2

Thailand - Taxes on Rice Export and Total Government Revenue
(Millions of Baht)

Taxes on
oy Rice Export ‘Taxes on
Period Total as Percent Total Rice Export
Taxes on Rice Export Export of Total “‘Government = as Percent of
Premium Duty Total Duties Export Duties Revenue  Total Revenue
1960 745 143 888 1,233 72.0 6,792 13,1
1961 872 189 1,061 1,277 83.1 7,449 14.2
1962 753 161 914 1,098 83.2 8,002 11.4
1963 819 172 991 1,164 85.1 8,819 11.2
1964 1,238 202 1,440 1,609 89.5 9,957 - 14.5
1965 1,192 197 1,389 1,570 88.5 11,344 12.2.
1966 995 192 1,187 1,361 87.2 12,901 9,2
1967 995 199 1,194 1,319 90.5 14,777 8.1
1968 1,268 173 1,441 1,568 91.9 16,889 8.5
1969 1,037 139 1,176 1,505 78.1 18,296 6.4
1970 540 121 661 848 77.9 19,793 3.3
1971 225 144° 369 414" 89.1 19,355 1.9
1972 158 188 346 406 85.2 21,535 1.6
1973 333 148 481 1,041 46,2 26,950 1.8
1974 3,123 . 651 3,774 5,001 75.5 38,958 - 9.7

it

Source: Bank of Thailand, Monthly Bulletin, V.XVI, No.4, April, 1976,
. Table IT.1.. . . | R
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when the world price of rice has fiuctyated more widely. From this view-

3/

point, the maintenance and expansion of rice export are of major importances

.Due: to its sigﬁificapce in terms of exports and basic commodity,
rice has received a great deal of attention, Government after government

have interfered with rice from the paddy production level to the domestic

4/

consumption and export levels.=/ Rice p011C1es of each government have been

'“de51gned to achleve the maximum level of export,_a low and stable domestic
price of”m111ed~r1ce' and a high and increasing price of;paddy. With thfee

ll:
objectives which are obviously contradictory, only one major pollcy 1nstru-

s/

ment- has been used: the '"rice premium.’ The objective of malntalnlng‘a=
low level of the domestic price of milled rice for urban consumption has
usually received more weight, and the "rice premium'. continued to be used,

except when the world price of rice was very low such as in 1970-71. In

all of these considerations little attention has been given to the ‘economic

compargtive advantage of rice. Consequently, the real cost of earning foreign

exchange through ricé_export is-not known, hence exerting a small weight in
e ;

the argument and has played a small’ role in policy prescriptons on rice.

T

3 The statement does not imply that the authors are in agreement with the
existing system of export taxes on rlce o e

5!~ For the fiost comprehen51ve analysis of the historical devslopment of
rice polic1es in Thailand, see (4)

5/

=~ The "rice premium' has been the most debated economic and political
topic. See (2;4) for more detail.
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II. RICE GROWING IN SELECTED AREAS

Rice growing in nine p:ovinces were selected for investigation.
All but one of the provinces are in the Central Region. These are Nontaburi,
Chainat, Ayudhya, Nakorn Nayok, Chachoengsao, Singburi, Supanburi, and
Pathumtanee. The ninth province, Chiengmai, is in the Northern Region. The
samples provide us with data on the second crop in eight provinces, and the
first crop in two provinces: the latter include traditional varieties on
transplanting and broadcasting farms, and modern varieties on transplanting
farms. The samples thus enable us to make a cost comparison of crops among
different areas, between modern and traditional varieties, and between

transplanting and broadcasting farms.

The areas selected are considered to be very important and most
relevant for our study, because they usually yield the surplus of rice pro-
duction for eiport. Being the delta of the Chao Praya River, the areas are
also very fertile, with the possibility of substituting other crops for rice
in the wet as well as dry season (see Figure 1). Recognizing the importance
of the areas the Ministry of Agriculture conducted an agricultural survey
on costs of various agricultural products in the crop year 1973-1974. The

survey was, therefore, the major source of our data.
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The difference between the two crops is in the period of farming.
The first crop is grown during the wet season,‘about July/August to October/

November, and the second crop dur1ng the period of March to June. Farmers

generally use trad1t1onal varletles of seed which have long stems and produce

long graldlrrce Modern var1et1es which produce better yield pér rai but
are usually more difficult to grow have also been applled “And finally,
there are two methods of farming, transplant and.broadcqst As 1mp11ed by
the1r.names, under the transplant method seeds are flrst grown in a soell
plot of land, which are then transplanted by hands in to a blgger area,
whereas. under the broadcast method seeds are scattered over the entlre area;
By implication, the former generally use more labor hours wh11e the latter -

af e
use more.seeds on,theAseﬁeVSIZe_of land.
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I11. METHODOLOGY FOR CALCULATING COMPARATIVE ADVANTAGE IN
RICE PRODUCTION

To calculate comparative advantage in rice production we need to
know. private dnd Social value and costs of production. We discuss in turpy.

the methodologies ‘used in obtainihg them.

3.1 Private Value and Costs of Production

Private value of production is the return receivedaby expofters'
for one kilogram of milled rice exported. ‘Private costs of production are'
1mputed costs plus actual expenses in all stages of the production of one |
kilogram of milled rice. They cover costs of primary’ ‘factors, tradable andi
non-tradable inputs, direct and indirect. Primary factor costs are costs of
labor, capital and land incurred in the processing and transportation of
paddy, and in the production of péddy and its tradable and non-tradable
inputs. The costs of tradable inputs are inputs used directly and indirectly

in paddy production, such as seed, fertilizer, insecticide and fungicide, and

the tradable content of non-tradable inputs such as tractor service,etc.

Methodologies used in deriving private production value and each

cost item are presented below.

3.1.1 Value of Production

The private value of production is the f.o.b. price of one kilogram
of milled rice less all kinds of export tax. Rice export in 1974 was subject

to an export duty of 5.1 percent, a special form of export tax called the



..was, therefore, #5.76 per kilogram.

I

ALY
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"rice premium” of about 30 percent ad valorem on:average, and 'd requirement
to sell "reserve rlce” to the government. at 50 percent of évéry ton to be
xported for the prlce of about 25 percent.of the fio.b. price. &/

Let P be the f 0.b. price of .one ton of rice. The ad’ valorem

T I,-

equ1va1ent of all export taxes was

OO

.351P + .5(1 - .25)P
1.5

.484P,

Cryte [

i -or 48,4 percent of the f.o0.b. price, Thus the private value recelved by ex-

porters for one ton of rice exported was 516P in 1974 the average f.o.b.
2

- price of 5 pércent broken rice was Bll 170 per ton =" The pr1yate_;e;y;p

1 ' o . 8/ : o - TR

3.1.2 Costs of Production—

1. Przmary Factor Costs

Egggz_ The lahor cost has two components 1abor used in the
production of paddy, and labor in process1ng‘and transportat10n and in the
production of inputs. For the former, it was obtalned by mu1t1p1y1ng the
wage rate by the number of man- days of h1red and famzly labor The wage

rate used was the we1ghted average da11y wage on an annual bas1s of a hired

o/ The “reserve rice" was 5 or 10 percent broken milled rice. The Teserve

ratio was reduced from 100 percent to 50 percent, after January 31, 1974,
rAnd after October 30, 1974, the reserve rice pr;ce pald,by the government
‘;for 5 percent broken milled rice ‘was $250 per 100 k1logxams - The . system
was abolished in 1975.: All 1nformatlon xs from the M1n1stry of Commerce

7/

-~ Ministry of Commerce, Bangkok
8/

2/ Unless otherw1se indicated, data used are from' H1n1stry of Agr1cu1ture,
Agricultural Survey of the Crop Year 1973/1974, unpublished, Bangkok.
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Iaborer, whlch was about B12 a day.~ /A E . i

Another parf of the labor cost was'estimated as-follows. . -
é:.;;Bcéssing and tranéportation‘costs*were*estimatedwfxpp“;hg‘

f.o.b. pricé of miiledzficé less taxes less the equivalent farm gate price
of milled rice, using the standard conversion ratio of 3 to 2 betwsen paddy
to milled rice. Out of this, 80 percent was considered to be domestic cost,
and the remaining 20 pergent fqreign cost. :The domestic cost was then divided
into 60 percent labor cpst. and. 40 percent éép1ta1 cost. | |

Using the f.o. b, price of mzlled rlce at Bi1. 17 per kllogram, the
equivalent export tax rate of 48.4 percent, and the farm gate pr1ce of paddy
at B2.15 per kilogram, the processing and transportation cost 1nc1usive of

profit and traders' margin per kilogram of milled rice was estimgted to be,

11.17 - .484(11.17) - é‘fé.m = B2.54.

. ',‘.,

The domestic cost was 2.54 x .8 BZ 03 per kllogram.

The foreign cost was 2.54 x .2 l 51 per kllogram

Labor cost was 2.03 x .6 Bl 22 per kllogram

Capital .cost was 2.03 x .4 = B.81 per kllogram.
A A

R P R : ' B3 . !

ey : s

"Q;—t The weighted average dally wage on an; annual basis can be bbtalned by

averagmg the on farm wet season wage.and. the dry season wage, uslng
the proportions of the seasens as weights. The on farm wage was $12
a day. The areas under study are mostly in the central plane where
... construction jobs are usually available' in the dry season, with the °
.. 'daily wage estimated to be-also about $12., .
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_ b. Labor coste'ef'e%her inputS'werezpart-gf,the added cost
of imported inputs and part‘of the non-tradable inputs. 12{ The d1str1bu—

tion between labor cost and capxtal ‘cost ias estimated as below,

M O Laeriw Capital (%)
. Fertlllzef ) g 50
Insectleldes ' 50 S 50 :
Rl 10 o 90 ?
Other 100 . - o
“__Iractor and farm .
‘ machinery ., .. = 50 50
- Animdl o .. . 20 T g

Cagltal Capital cost also has two components 51m11ar to labor *'

cost. The dlrect‘capltal ‘cost of - paddy product1on is the opportunlty cost’”

ff‘ 1
of fund 1nvested in the’ productlon process plus depreciation of ‘fixed assets.

J("; i

The prlce of capltal was estimated to.be, 15 Percent, and the’ depreciatlon rate
was set at 10 percent ‘The {calculation ., of cepltal cost thus took into con-
s1derat10n the length of ‘time involved in dlfferent processes of paddy pro-

ductlon 11/

~—-"  Added cost is the cost involved from the point of import to the user,
net of taxes. :

E=f 0 Bince - the-plantlng of seed, for example, ‘takes about. 6 months from the
preparation to the time ‘of «cultivation, this should be considered as
investment with proper opportunlty cost “allowed. . The opportunity cost
is determined by the value of the ' 1nvestment " the length of time it
takes until realization, and the intérest rate of 15.percent. But for

wurive . Qther assets, the opportunity cost 1s calculated from its market- value

and the interest.rate, of 15 percent. Summing up the opportunity cost
of all of these items gives us the opportunlty cost of ‘capitdl.

R __,af,._-_‘,_’_,‘ Cei S—
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Another part.of capital cost was obtained according to the distri-
bution between.labor cost and capital cost as discussed under labor cost.

)

Results on capital cost of each area under investigation are from (}j.

Land. Land cost was approximated by the net "revenue from growing
an alternati;; crop evaluated at market prices. For second cropping, mung-
bean is the alternative crop for Chainat, Singburi, Supanburi, Nonthaburi,
Ayudhya, Pathumthani and Nakorn Nayok. For Chachoengsao, the possible al-
ternative crop is cassava, and soybean is considered to be an alternative
crop for Chiangmai area.

Using information from the Agricultural Survey of 1973-74 the net
benefit from growiﬁg mungbean, cassava, and soybean was B66.40, B44704, and
B39.30.per rai respectively. 12/ R

“For the 'wet séason crop,'lf the area cultlvated is low land or
irrigated under 2 or: ‘3 metres of water, the opportunlty cost of Iand is zero.:
But in:the upland area, ‘the land has some possibilities for other alternative
uses.:  The study on the wet season crop is mainly on Singburi and Chalnat.
provinces, which have sugar éﬁné-ﬁs”thegéiternative cfoé. The calculation
was therefore made from the net revenue from growing sugar cane, which ;as

B177.80 per rai.
‘4 . A o+

2. Costs of Tradable Inputs:?} _~if= o

ot T . LT s ooy by T

CYRRIN The ma)or tradable inputs are. seed apd fertlllzer. Othier “inputs
B oot

M

whlch 1nc1ude fuel, 1nsect1c1de, etc :are grouped together.‘u o

Tk
T !

> )
12/ Data on cassava -are based on Cassava productlon in Cholbur1, a prov1nce

close to Chachoengsao
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The cost of tradable input is the cost of material component
of each input. This is the user's cost net of added cost and all taxes.
Sincé the data we have are the cost of inputs paid by farmers the material
cost -had to be estimated. For 1nputs wh1ch were 1mported the following
equation was. used to estlmate the mater1a1 cost

f

x(l + tm)(l]'[_ + c) = UC’ fee

where ~ x = material cost
tm = - tax-rate on importlé/
e o= addedgcostli/
R " U, = user's cost

For domestic inputs the material cost is the user ) cost net

iy

of indirect taxes. Seed is usually from the Erevious season, and the material

RN

© cost of seed is equal to:its farm gate value The cost of the service of

eI rr

tractor and farm machinery was broken down 1nto tradable and non~tradable
g,

components, The tradable component was the 1mport content of the serv1ce
15/ ok

¢ost net of transportation.—~' Finally there was a part of process1ﬁg and

+

- tranSportatlon cost which was con51dered to be forelgn cost the amount of

+

which’ was estimated to be.20 percent of the total processing and tran5por—

R T :
“tation cost.

13/ Imports into Thailand are subject to tariff and business tax. t is thus
., the overall ad valorem rate, expressed in percentabe of the c.i.f. price.
14/ Added cost varies from input to input. These were calculated to be 22.2
percent for fertilizer and 21 percent for insecticide.
15/

According to the Industrial Survey of 1871, conducted by the National
Statistical Office, the value of tractor and farm machinery production
‘has the €ollowing cost structure: value added, 25.8%; domestic input,
5.9%; imported parts and components, 68.3%. Transportation cost was
estimated at 6% of the service cost.
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The total cost of private tradable inputs, which are shown

in Appendix Table A-16, includes import taxes of these inputs.

3.2 Social Value and Costs of Production.

" Social value 0f production is the f.¢.b. price of one kilogram
of milled rice, which was #11.17. "Social costs of production are costs of

primary and tradable inputs valued at opportunity cost.

In this study labor cost at market prices was considered to reflect
its opportunity cost. As for the costs of capital and land, we have already
approximated the private cost by the opportunity cost at market prices.

Thus fhe social cost and the private cost of primary inputs are approxi-

mations of each other, and are taken to be the same.

. Except. for seed, the social cost of each tradable jnput was the-
same as the private (material) cost which has been calculated net of taxes.
This is because most tradable inputs were actually tra&ed, and there was,..
little domestic iﬁputs which could have been sold at distorted prices. . For
seed, the heavy taxation of exported milled rice had the effect of keeping
the farm gate .price at lower than its social value.. The social cost.of seed
was. therefore obtained by evaluating sced at border price, which was the
f.o.b. price of milled rice adjusted by the conversion ratio of §3 resulting
. in the price.of B7.45 per kilogram of seed. S .

' The total social cost of tradable inputs does not include taxes.
L o " T B buoo :

3.3 Social Cost of Foreign Exchange

l Thegféstrce cost wili be evaluated at the actuallexéhange‘rate
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and at the shadow exchange rate. The shadow exchange rate is defined as
the rate of exchahge”which would have to be set if all trade distortions
were removed and the trade balance were to remain the same. The calcula-
tion of the shadow eXchange rate took into consideration the elasticity of .
demand for imports, the elasticities of demand and supply of exports, and
the knowledge of the structure of trade and factors affecting trade distor-
tions. " Using these informations, the shadow exchange rate was estimated to

be P25.8 per U.S. $1. (See 1.}

3.4 Indicators of Private and Social Profitability and Comparative Advantage

: : S
With the ;nformation on costs and return, we can proceed to cal-
culate various indi¢ators of p;ivate and sqqial profitability and compara-
tive advantage. Six indicators are conteﬁpla;ed, and-thé§e will be.calcu-
Iatedha;cﬁ;ding to their definition as folilows.
o Ti. Private profitability (PP).= value added less factor costs

other than capital less indirect taxes, at market prices.

2..-Soci$1 profitability (SP) = value added less factpr costs
other than cabital, at opportunity cost.

3. Net socia} profitability (NSP) = SP less capital costs, at
opportunity cost. NSP will be calculated at official exchange rate and at
shadow price of foreign exchange.

4. Nominal protective coefficient on output (NPCQ) = the ratio
of gross output at the actual market price to gross output at the world

market price. This indicator shows the extent to which the actual gross

return differs from what it would be without the output price distortion.



5. Effect proteéiive coefficient on value added (EPC)} = the ratio
of value addéd‘at acfual market prices to value added at world .market prices.
{(Value added includes value of the non-traded parts of traded inputs.) -

This indicator shows the extent to which private value -added differs from:
what it would be without‘distortion in the prices of output and inputs.

. 6.‘ Domestic resource cost coefficient (DRC) = the ratio of total
tdirect and indireet) domestic factor costs, at opportunity cost, to totail
world factor costs (or to total value added at world market prices), in
domestic currency. This indicétdr shows thé extent to which the total domes-
tic cost of producing a unit of output differs from the value obtained from
exporting it. If value added at world market prices is shown in foreign
currency, then the DRC will show the domestic cost of foreign exchange
earned. The coefficient will be calculated at official exchange'réte and
at shadow exchange rate. When it is expressed at shadow exchange rate,
the coefficient value less than one, implying that cost is.less than return,

will indicate the degree of comparative advantage in the production.
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IV, COMPARATIVE ADVANTAGE OF ALTERNATIVE AREAS AND SYSTEMS

Uéihg the(meﬁhdddlogy outlined in Seciion 111 théiéalculatidn'”
has been made for the second (dry season) crop in eight provinces and the
wet Season crop in two provinces. The wet season ¢rop is Fufther broken — =
déwn into modéfn and traditional varieties, and transplanting and-broad-
casting farms. Detailed calculations are given in the AppendiX. ~This sec<
tionkattempts to anglyze the results obttained, from which some polic&gtqn-:
clusions Filltbe'drawn. Ryt

4.1 The General Pattern of Comparative Advantage in Rice Production ..

Comparative advantage is referred to the whole;procéss of rice
production; from the production of paddy to the exportation of milled rice.
The key issue is if Thailand were to expand the production of rice for
expdr;, from which area the production should core, what type of rice_hnd
what method to use. The production of paddy is therefore most crucial iq
our;gnalysis;f:Canéquently the results will bejdiscuSSed in relation‘%qéﬁ

areas and techniques of paddy production.

Table 3 below shows variovs indicators of private and social bers-
fits and cost of rice production. As expected the wet season crop.costs the
economy much less than the dry season crop, as indicated by the highest DRC
coefficient of .33 fﬁf”théfﬁormer, Hﬁsrgag'the 1qwesﬁ coefficient fo? the
latter was .37, In terms of790cial'cbs;'théhq§ﬁern vafiéty was ngﬁiﬁuch
superior to the traditional variety, with a diffefeﬁée in the DRC“§f .02 to

.03 for Singburi and Chainat respectively. And finally the transplanting



- 20 -

Table 3

Thailand - Private and Social Profitability,Nominal and Iffective Protection,
and Domestic Resource Cost of Rice Production in Selected Areas
(1973-1974 crop year)

DRC

] ) DRC
Areas/Techniques a a a 2 a a a g AN Ty
PP® SP% NSP® NSPE®™ NPCO™ NPCI” EPC” DRC™ B/ . SPFX~ /OER
Second Crop
Nontaburi 1.82 7.08 6.01 8.51 .52 .91 .45 .37 7.64 - .29
Chainat '1.64 6.9 5,84 8,38 .52 .83 .46 .40 8.21 . 32
Ayudhya 1.55 6.78 5.73 8.24 .52 .88 .46 .41 8,36 .33
Supapburi 1.48 6.75 5.65 5.1¢ .52 .B9 .46 .42 8.65 .33
Chachoengsao 1.43 6.64 5.52 8.04 .52 .85 .46 .43 8.78 .34
Chiengmai 1.57 6.8 5.81 8.45 .52 .81 .49 .43 &.78 .34
Nakorn Nayok 1.28 6.51 5.38 7.93 .52 .86 .47 .45 9.21 . 36
Pathumtanee 1.06 6.31 5.22 7.73 52 .89 .46 - .46 9.36 .37
First Crop
TV, TFb . -
Chainat 2,55 7.78 6.79 9.44 .52 .80 .49 .33 6.7 .26
Singburi 2.84 8.08 7.16 S5.84 .52 .80 .49 .31 6.26 .25
MV, TED | - N
Chainat 2.90 8.16 7.20 9.87 .52 .83 .49 .30 6.08 .24
Singburi 2.93 8.24 7.32 10.0G2 .52 .88 .49, ..28 6.0 . 23
Chainat 2,68 7.76 6.81 9.42 52 .70 .49 .32 6.54 .25
Singburi 2.64 7.70 6.77 9.38 .52 .69 .50 .33 6.7 . 26

Source: Appendix Table A-16.

a

See text, _ o
bTv; TF = Traditional varieties, transplanting farms.
MV, RF = Modern varieties, transplanting farms,
TV, BF = Traditional varieties, broadcasting farms.
SPFX = Social price of foreign exchange.
OER =

Official exchange rate.
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and brbadcéSting tethniques yielded almost identical DRC coefficients, again

using Chainat and Singburi as'samples.

Although the cost of the dry season crop has been found to be
hlgher than the wet season one, the growlng of the second crop was still: very
eff1c1ent in all provinces under study. The DRC coefficients ranged from -

.37 for Nontaburi to .46 for Pathumtanee. Or to put it more simply, if. -
Thailand were to increase the exﬁort‘of rice the domestic cost of earning ...
an‘éxiia U.S. dollar at the official exchange rate would range from B7.64 |

up to S§[36, for paddy production from Nontaburi and Pathumtanee reSpec-
tively, considerably lower than the exchange rate of B20.40 per U.S. dollar.
The éfficiency was even more pronounced when DRCs were expressed in terms .

of the shadow exchange rite, which was calculated to be E25.8 per U.s. $},

indicating a strong comparative advantage in rice production.

The vériaéion in DRCs was‘not large among the eight provinces.
This_was not surprisihg sinée, ekceﬁt for Chiengmai, the provinces are’'in
the C;néral Region' The Chlengma1 result was 1mpresszve in the sense that:
it shows that it was economic to grow the second’ crOp even in’the’ high ¥and.
‘The rank1ng of prQV1nces according to social cost or social profitability is
kvery 51m11ar, and fifth accordlng to the domestic resource ‘cost.' "' The rank1ng
of prov1nces accordlng to the pr1vate profltablllty criteria alse follows
the same pattern “

Chalnat andr51ngbur1 have been chosen for the study’'on comparative.

advantage of dlfferent technlques of productlon A compar150nfbetween modern

and traditional varieties on transplanting farms shows the modern- varieties:
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to have a slight advantage over the traditional ones. This is true in terms
of both private henefits and social cost. And alngburl seems to be more
suitable for the modern varieties. As mentloﬁcd earllcr,the dlffgance
in'advantage between the two tyﬁes of farming is negligiblé. While trans-
planting farms ‘seemed to be slightly more profitable prlvatplf for Slngbur1
broadcasting farms were slightly more profitable in Chalnat. Soc1a11y,

P

transplanting farms were more profitable inm both provinces.

Table 3 also shows the degrec of nrotection. Since thgisame export
tax rate was applied to rice from all areas, the nominal rate of protection
wés'a uniform negative rate of 48 percent. As for inpﬁts, the nominal pro-
tection was also negative because the high export fax on rlce kept the price
of seed low, and there was a low level of protectlon on other 1nputs, some

of whlch had anly 2 small amount of domestic p“oductlon Finally the effec-

1
i

tlve rates of protectlon were slightly dlfferent among dlfferent areas and
different techn;gges, ranging from 50 to 55 percent. Considering the whole
system of incentives on output and inputs in this repard, we could therefore
conclude that £ﬁere was é strong disincentive against ricéupraéuétigﬁ in
Thailand, | |
Another iﬁf;réant set of results shown in Table 3 is thé differences
between prlvate and soc1a1 profltablllty, which were very larpe in all cases
under study. The dlfferences ranged from B5.06 to B5.31 per k1logram of
milled rlco, wnlch was about 50 percent of the fl.o. b. prlce “of rice at the
time. The iarge dlfferences was due to the high f.o.b. price and the export

tax of rice. -~ : S
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4.2 Sensitivity of Domestic Resource Cost

The extent. of comparative advantage as given by the DRC'coeffiéients
depends upon the price of rice, yield per rai, and various cost componentE.
In this section we analyie sensitiwity of the DRC coefficients with resﬁggt
to these variables, using the elasticity concept. Since the price'of{}i%é:
is the most important variable in terms of its instability in the worid mar-

ket, we will demonstrate the relationship between the ‘world price of rice

ot

and Thailand's comparative advantage as a major rice exporter.

-a.. DRC elasticities

We have selected four different situations to illustrate our

DRC elasticities, Chainat and Nontaburi for dry season crop, and Chainat and

)

Singburi for wet season crop using modern varlPtles on transplanting farms.
Tk
The DRC elasticities to be presented show the percéntage change in that par-
ticular variable needed to produce a one percent change in ‘the DRC coeffi-
ci??‘f For each variable the lower the value shown, the higher is DRCEEi;;-°
tici;x with respect to that variable. |
Table 4 showsaﬁariOHSrDRC elasticity values with respect to
the oppo:tunity cost of labor, laﬁd, domestic capital, fertilizer, processing
andyfrgqspg:;ation, and to yield per rai. The elasticity of DRC with reépect
to each variable depends upon the significance‘of that variable in detéf¥
mining the value of DRC With labor cost and the cost of processing and
transportat1on belng the 1;rgest cost components. it can be expected that: the'’

l \. ‘-l
1ast1c1ty of DRC w1th respect to these costs would te highest. This is:<¢

HAMY

confxrmed by the DRC elast1c1t1es ranglng from 1.42 -to 1.85 for ‘the cost of

R
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labor and 1.38 to 1.73 for processing and trﬁnsportation_cpst. The cost
of capital .s next in terms of the aigh degree of elasticity. And DRCs
are more elastic with respect to fertilizer cost than to land cost for the
dry‘season crop and vice versa for the wet season crop. Finally the DRC
elasticities were negative and very high with respect to yield per rai,
ranging from -2.18 to -3.14.

The two provinces of the dry season crop have very similar values
of DRC elasticities, with almost the same ranking with respect to each
variable beginning with the cost of labor; then processing and transporta-
tion, yield per rai, capital, fertilizer, and land. The DRC elﬁsticity,
with respect to labor cost in Chainat dry season crop, indicated that if
the-cost of labor increased by 1.46 percent DRC would incfease by 1 percent.

A similar reading could be made from the table regarding other variables.

Both provinces of the wet season crop also have very similar
patterns of DRC clasticities, running from the cost of processing and trans-
portation to labor, yield per rai and capital'cdéﬁ, land, and fertilizer.
DRCs are particularly insensitive to the cost ofﬁférfiliéer for the wet. . .
season crop, becausé of the relatively small usége of.fertilizer. For
example; the cost of fertilizer would have to increase bty 201.2 percent in

Chainat before DRC would increase by 1 percent.

DRC elasticities were different between dry season and wet season
crop particularly with respect to the cost of land and of fertilizer. For
wet season crop the elasticities with respect to land ranged from 7.01 to

7.09, whereas they were between 17.95 t6:23.70 for dry season crop. The
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Table 4~

ORI o S A T

Thailand - DRC Elasticities

Cost/Yield . ...Processing
" and

Capital, Fertilizer . Transportation Yield

" Domestic

Areas/Techniqueé Labor Land

a..

‘Nontabugi
Chainat

-2.30
-2.18

015,85 © . 1.59
" 19.82 1.73

" Chainat? 201.2 1.38 -3.14

Singburi

L2222 .

-2.96

T

Source: See Appendix and Tables A-2 .- A-3, A-12.- 13.

35econd Efop.ﬂ
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bFirst crop, modern varieties on transplanting farms.
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opportunity cost of land was rather high during the wet season bécause of

the possibility of growing sugar cane in the area. In the case of the cost
of fertilizer the elasticities were 15.85 to 19.82 for dry season crop, and
201.2 to 222.2 for wet season crop. The results show clearly the signifi-
cance of fertilizer for the dry season crop, and that farmers used a very
small amount of fert111zer durlng the wet season. This was due to technology

as well as cost consideration.

b. Relatlonshlg between comparative advantage and the world
price of rice

We have selected two samples to demonstrate the relatlonshlp
between comparatlve advantage and the world prlce of rice: the dry season
crop in Nontaburi and the wet season crop in S1ngbur1 {modern varletles)
provinces which show the highest degree of efficiency in rice production.
Using the technique suggested by Leon Mears, we have constructed two dia-
grams with the world price of rice on the horizontal axis and the ratio of
DRC to the shadow price of foreign exchange on the vertical axis. The
ratios werc obtained from calculatiﬁg DRC at various levels of the world
price of rice. Using the principle that the ratio of DRC to social price
of foreign exchange equal to 1 being the value above which Thailand would
no longer have comparative advantage, we could go on to find out the criti-

cal minimum world price of rice for Thailand.

Figure 2 demonstrates two Mears graphs, N and S, one for the dry

season crop (Nontaburi}, and another for the wet season (Singburi).lé/ It
16/

See numerical results in Appendix Section ITI. As explained in Appendix
Section III, we have calculated low and high DRC coefficients. But since
the low coefficients seemed to be unrealistically low, we have demon-
strated only the high coefficients here. These estimates are considered
more conservative and more realistic.
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can be seen that for the dry season crop the critical minimum world price
was about $18C per metricton. The et season crop was more efficient, and

could withstand the world price as low as about $125 per metricton.

The results shown above depend upon the shadow exchange rate used.
If the shadow exchange rate was not as high as the calculated rate of B25.8
per U.S. $1, then the critical minimum world price will move up accordingly.
To illustrate, suppose the official exchange rate was the minimum shadow
exchange rate, S and N will move up to S' and N'. Then the critical minimum
world price would be about $150 per metricton for the wet season crop and
$220 per metricton for the dry season crop. In view of the likely inaccu-
racy of the calculated shadow exchange rate it is therefore more appropriate
to state the critical minimum world price of rice in a range of $125-150 per
metricton for the wet season crop and $180-220 per metricton for the dry

season Crop.

4.3 Conclusions and Policy Implications

Tae findings presented abuve lead us to a number of major conclu-
sions which will be discussed under this section. We will also attempt to
draw policy implications from these conclusions.EZ/

a. Conclusions

The most important result though perhaps an obvious one was

that Thailand had a very strong comparative advantage in the production of

rice. What was not obvious was that the comparative advantage was so strong

17/ The conslusicn and rocozmendations to be made in this paper are based
on a partial analysis. It is not known to what extent the results would
be affected if the interactions among variables are taken into conside-
ration. Interpretation of our results should thus be made with this
limitation in mind.
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such that DRC at the shadow exchange rate was as low as_.23 and the highest

value was, only 37 ft cdn thus be sa1d that Thalland has comparatlve ad-

R SN

vantage 1n rice productldn in both wet:and dry sgason crops, in modern and
trad1t1ona1 var1et1es, in transplanting. and. broadcast:ng farms, and flnally o

Py

in the areas of the central plain as well as thequrth.

T R
[
r

S
[

Secondly the preductlon of rice ylelded beth pr1vate and soc1a1

&4:

profltablllty, altbough it was not clear from our results at what level of

R . b gy

productlon the prlvate profltablllty lied. There has been a general belicf

[N it : + -

that everyone but the farmers directly. benefits from thzs profltablllty

But judging from the large difference of B5-6. per kilogram between prlvate b

profitability and social profitability, it 1s doubtful that prlvate pxn 2 g

fitability, to. -whoever it m1ght have gone, couid be ‘sxcessive.

Thirdly, the taxation system has been dleErlﬁlﬁatihg against the
""'?: .
expansznn of Tice production, as 1nd1cated by the negat1ve éffeetIVe’ratee
i 11 ij S
of protection.‘ Since other crops were not subject to the same extent of

taxes except for’ sugar whose exXport, became subyect to taxes onlifin 1974,

it can be “concluded that the strong d15cr1m1nat10n agalnst “Fice dcted ‘A% an

Wil e

{ =,

1ncentivé“to grow or change to other. crops. D S

S GRS reyar

Fourthly, cﬁanges in -cost components had dszerent effects on ihe

A -
] IR . (,j'}U

levels of DRC 11 d1fferent provinces, and technoiogles. While the 1ncrease

‘;'

. 1n the lebor cost would have'a’ strong effect on DRCs in all cases, the in-

C L
)i iFe Lf AN .

.. Crease in fertlllzer Cost would mostly affect DRCs of the dry seasoh cr0p.

SN ,.:_',4;.-,-- - L .
The increase in cap1ta1 dést through, for example, mechanlzatlon, would also

BT I
' ='u.’= 2E

“geﬁerallyrhaue;e,s};ong effect on DRCs. Since a‘percentagemlncrease ;n yield
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per rai would reduce DRCs by about a half percent, the total effect of the
increased application of fertilizer, mechanization, or labor on DRC would

depend upon the ‘extent to which it would improve yield.. Thus if the effect om..
yield is known we can use our results to calculate @ ''‘cross effect’ .

between an input, yield per rai), and DRC. :-

~Fifthly, with the "'critical minimum' world price of rice known we
know at a moment of timé how far Thailand was away from that-level, -assuming . -
a simildr cost structure.’ In 1274 the world price of irice Qas more -than . .
double the critical minimum price, indicating that Thailand had a comfor- Pty

table comparative advantage price range. SRR E I TR R T

b. Policy implications
. . - . 1‘\‘?l
The conclusions outlined above lead immediately to a number

of poliéy implications;‘ o

1. The most obvious pdlity implication i$ that the expansion
of rice éroduction,.ﬁ} iﬁcré;siﬁg_areag'and/or production of thé secohd™ '’ "
crop or f%e firstfcrcp;yis justified on ground of comparativé advantage’’

In fact the expansion is jﬁétifié&?fééérdless of'areaéTof“féchn%iégies.' oo
But since modern varieties on transplanting farms yieidéaﬁpaftiéularlﬁ Tow 0
DRCs the adopfioh of‘modefhrVarietiés:should.be encouraged on this:ground.

2. Because of the existence of private profitability the ex-, ,;
pansion of:rice production should be possible. With a large difference = .+ ..,
between private and social profitability, an effort should be made to narrow .. .
the gap 1Y

22/'“0f'course‘it is well known that the large difference was due to the
abnormally high price of rice in 1974. Since then the price has declined
to a more normal range of U.S. $250-300 per metricton.

To accomplish that the recommendation such:as the reduction or
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e

- abolition of fhe export tax on rice is a well known one, and we ﬂo not in-
- tend to enter 1nto any argument herc’ ‘Our results simply suggest that there
should be an effort to br1ng private - and’ soc1a1 prof1tab111ty closer together
on economlcs ground The likely outcomevwould'be a higher private profita-
‘w“bllliy, thus prov1d1ng an incentive to expand rice ﬁroduction;hb?ﬂ”“'

"’.‘3; F0110w1ng the above; the hlgh degree of neg&tlve ‘Aominal

| ‘

and effectlve protectlon on rice production resulting from the taxation
system suggests a distortion which affects resource allocation such that
there will be a tendency for resources to be used for other crops. A more
appropriate taxation system on economics ground would be to have a more uni-
form incentive for all crops. Obviously this is difficult to accomplish in
the case ef agricultural products whose prices fluctuate more frequently.
If prices suddenly rise and if the government does not interfere, it is
likely that exporters would benefit from the rise. However, this does not
mean that the government should interfere in an ad hoc manner. With the ob-
jectivee of providing a uniform incentive in mind, effort should be made
to create mechanisms through which prices could be stabilized at the level
which would provide an adequate incentive in line with other crops.

4. The knowledge of DRC elasticities with respect to various
cost components and yield can be used to provide economic'parameters for
evaluating rice development programs. It is recommended that these values
be used in conjunctioh with other technological parametersQ The high elas-
ticities (low numerical values) imply that the programs should avoid using

more of those inputs. And finally since the increase in different inputs
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would have different effects on the increase in yield, It is sugpgested - that i

the yield" response be calculated for each 1nput.‘ This is in"order to- eva-

luate”the“"crOSS'effect” as mentioned earlierﬁ_,\ gt
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Appendix

1. Calculation of Costs of Production and Ind1cators of Profitability,
Protectlon and Domestic Resource Cost '

1. Cost of processing and transgg;tation (P & T)

Data avallable are costs 6f production at the farii level and ;1e1d
of paddf péf‘rai \S1nce we need to have costs per unit of m1lled rice the
P & T cost had to be estlmated This was obtained by first' cbn?ertlng PE&T
cast per k1logram of mllled rice shown in Section 3.1.2 per kllogram of
paddy. Then for each atea we multiplied yield per raltbylxt Yields per

rai were from the Agricultural Survey of 1973/74.

2. Cost§ of tradable inputs, domestic and foreign

Following the mathodolbé&w6u£££;;3.in Sectibn S.L}Z’and;basic data
in (1), costs  of tradable inputs were calculated Seed was treated as
traded, thusygppeared as‘fore1gn cost. Fert111zer, 1nsec§{§1de, and fuel
are fully tfééed Costs pa1d by farmers were d1V1ded 1nto four components
material (foreign), added cost (domestlc) taxes on 1mport (tat1f£ and bus;—
ness tax on import), and business tax on domestic productlon.l We have
" grouped insecticide and fuel together and call fhem "other." Added to this
category was import content of the service of tractor and farm machinery.
The remaining other costs were treated as domestic cost. Finally, there

was the foreign component of the cost of processing and transportation.

3. Market and social costs of rice production

Using information from Section 3.1.2 and Appendix Section I.1 and

1.2 above, factor costs and costs of tradable inputs were calculated for



Table A-1

i

A-2

Thailand - Domestic Processing and Transportation Cost per Rai '%

Unit: Baht

P § T Cost per rai

P

. Areas/Techniques Tabor Capital
Second crop .
Nontaburi 411 274
Chainat 477 318 .
Ayudhya - 444 293
Supanburi 362 241
Chachoengsao 329 212
Chiengmai 296 . 197
Nakorn Nayok 329 220
Pathumtanee 370 247
First crop -
Tradltlonal varletles. transplantlng . L
- Chainat 344 229
Slngburl 395 263
Modern varieties, transplantlng . L
Chainat- 498 332
Slngburl ‘ 512 341,
Tradltlonal varletles, broadcastlng N ; .
Chainat 336 . 224
Singburi 331 220
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14 cases, both at market and social prices. Factor costs include costs of
labor, land, domestic capital, and an item which was the summation of domes-

tic costs of processing and‘transpontation”?féfffifzé;, ,other tradable in-

Tt

puts, service of tractdr and agr1cu1tura1 machlnery Thzs item was then

allocated to labor andﬂcapltal costs. Costs of tradable inputs include seed,

fertilizer; other 1nputs, and the foreign cost of processing and transpor-
T

tation, Flnally, tarlffs, or import taxes, as well as business tax of .domes-

tic production, of all items were addéd"up. The results are shown in -

Tables A-2 - A~15,

4, Calculat1on of indicators of;prof1tab111ty, protectlon and domestic
resource cost . L B P

' v . I
IR S 1)

A

The calculation wégfﬁAde using information from Tables A-2 - A-15,
the f.0.b. price of rice in 1974, the overall taxation on rice'éﬁﬁgrt}iéﬁ;f”.
official exchange rate of¥$20.40 per I:U.S. dollar, and the shadogigﬁqhénée
rate of $25.8 per 1 U.S. 'dollar. Resuitshﬁhd step-by-step calculation are’

shown in Table A-16. ' . SRRCETREEN

II. Calculation of DRC elasticities

] .

DRC elasticities were calculated with respect.-to-the costs of labor,
land, domestic Eaﬁit;i;‘fertilizer and yield per rai,
For each cost component, it was assumed that it increased by 10 percent.
e
For factor cost, the increased cost was added to the total factor cost of
the relevant area. DRC coefficient at the new factor cost was obtained,

from which the change in DRC coefficient was calculated. Dividing the per-

centage change in the factor cost under consideration by the percentage
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Tabie A-2

~-Thailand - Cost-of Production for Paddy from Nontaburi,. Second Crop -
Yield per rai: 500 kg. Unit: Baht/rai
L . . oy ) e ""J",‘f'." .:.‘. P o '_‘[_.-'

P B

Market Social v UﬂSpeciffé&iyii“

Costs
EATE o (AR i Sk B T Cost . COSt " oo ! D e

Factor Costs = .../ . , , .
Labor . . L 363.22 363,22 481.72
Land o 66.40  66.40 o
Capital ' 308,72 0

., return . - T R 33.49

" depreciation (on NI® only)  15.64° - 1s.e4 - -

Nonallocated 790.44 790.44

Tradable Inputs
“Segd b ST 22.50 80+1 y.
Fertilizer o : 198.63 198.63
Other 7246 72046
Processing and Transportation 170 170 : S s
Taxes: tariffs 8.18
other ' 5.12

v

Source: See text in the Appendix. '
. : ey
NT = Non-traded.
I . * . )'
! 1 hils
: Lk ¥




Table A-3

‘ Thalland - Cost of ProdUCt1on for Paddy.fram Chainat, Second Crop

Yield per rai: 580 kg.. Unit: Baht/ral ;;”“ = bapd e

Coste’™ « - o Market .~ Social - Uhspecified — -
I Cost r .°  Cost e
Factor Costs o
Labor = - : 512.93 512.93 527,03 -
Land 66.40  66.40 3
Capital - 350.49 i
return o 45.98 . 45.98 | 2
depreciation (on NT only) 9.33 9.33
Nonallocated o 877.52 877.52 P niriiiuen
) T e
Tradable Inputs
Seed L 25.56 88.57 EEL LN
Fertilizer oo : 197.27 187.27
Other P 50.03  50.03 =
Processing and Transportation 197.2‘;-‘ ‘;197f2
Taxes: tariff 6.931 B R P
other 1,97 2 5

Source: See text in the Appendix, .

0 T
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Table A-4

Thailand - Cost of Production for Paddy from Ayudhya, Second Crop
Yield per rai: 540 kg.. . Pnit: Baht/rai '™ 77 '

[S LR . L vt

Costs-—— Mg;ﬁst‘-ﬁ;;‘gsggiil Unspecified
Factor Costs -
Labor 480.92  480.92 481.07
Land e " 66.40 66.40
Capital . 327,7
return S 43,30 - 43.30 C ot
depreciation (on NT only)  3.20 Csa20
Nonallocated  808.77  808.77
Tradable Inputs
Seed : 28.65 99.27
Fertilizer ©211.23 211.23
Other 4383 43.83
Processing and Transportation 183.6 :: 133.6_h:r“;Tﬁ“ DI
Taxes: tariffs 0 6.95 - R S
other 1.95 7 ﬁ
Source: See text in the Appendix. e R



Table A-5

Thall§nd - Cost of Production for Paddy from Supanburi, Second Crop
e o c¥ield per réi” 440, kg Un1t“=Baht/ra1 SRR el

SRR S

FER M [ : .- e hemma 4 mome - - .- e -
. arket Social Unspecified

Costs -
ks Cost ~~i1* Cost S

B T . . . PR _— e PR e e e m e o e

Factor Costs - T
Labor - . 400.62 = 400.62 428.76 e
Land L 66.40 - 66.40 JOR
Capital o : 268.20 o

return T 35.54 - 35.54 P
depreciation {on NT only) .- 18.43 . 18.43 T I TR
Nonallocated : - 696,96 .1..696,96 | R

Tradable Inputs
Seed ... 20,45 . 70.86
Fertilizer - ... 133.67 - .,,.133,67
Other - 49.88 . 49,98 -
Processing and Transportation. .149.6 149,60 0 e e
Taxes: tariffs 6.18 . Ceiiat ot
. other 2.35 i

pry

Source: See text in the Appendix. 1. T Lout g



Table A-6

HevLE oy e R — o .
N - . ’:‘L' f ] e
Thailand - Cost of Production for Paddy from Chachoénﬁsao,Second Crop
Yield per rai: 400 kg. Unit: Baht/rai

costs 0 o Memker._ Social . .. unspecified
Factor Costs _ S
Labor 407.28 .. 407.28 364.7
Land 40.04 40.04 -
Capital - . 243.6 kel
return R 33.70 33.70 ) Cir e
depreciation (on NT only) 22.31 . 22.31 Tt
Nonallocated 608.3 608. 3 "
Tradable Inputs - Thm et
Seed . 26.12 - 90.51
Fertilizer L 109.72 109.72
Other Coe 58.37 . . . |58a37n o
Processing and Transportation 136 : 136
Taxes: tariffs 6.0
other 2.02

Source: See text in théjﬁppéndiif' R I S T



Table A-7

A-9

Thailand - Cost of Production for Paddy from Chiengmai, Second Crop

Yield per rai: 360 kg Un1t Baht/rai ...
Costs ”gig:t .ngiil Unspecified
Factox_ppgtgﬂ
Labor 483.23 483.23 314.58
Land 39.36 358,36
Capitalf 206.94
return 36.48 36.48 s
depreciation (on NT only) 3.58 3.58
Nonallocated 521.52 521.52.
Tradable Inputs
Seed 19.73 68. 36
Fertilizer 40.84 40, 84
Other \ _ 22.6 22.6
Processing and Transpoftation 122.4 122.4
Taxes: tariffs 2,37
other

‘.89

Source: - See text in the Appendix.



Table A-8

A-10

Thailand -~ Cost .of Production for Paddy from Nakorm Nayok,Second Crop
Yield per rai: 400 kKg. e e

‘Unlt Baht/ral -

Costs Market 1 Soclal - ynopecified
.Factor Costs
Labor' 448.20 448.20 363.62
Land 66. 40 66.40
Capital - A 241.82
return _ .36.47 36.47
depreciation (on NT .only) 23.86 - 23.86
Nonallocated 605.44 " 605.44 e
Tradable Inputs
Seed .. 22.76 78.86 o
Fertilizer 110,30 110. 30
Other 39.46 39.46
Processing and Transportation 136 . 136 e
Taxes: tariffs 4,91 S (RN
other 1.77 o N

Source: See text in the Appendix.
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A-11

Fro i Table A-9

R . S S

Thailand - Cost of Production for Paddy from-?éiiﬁmtﬂh??,Second Crop
Yield per rai: 450 kg. Unit: Baht/rai

f‘Meirke:t Sacial P
"~ Cost™ Cost .Vmunspgcffled

Factor Costs ‘ STk rors

Labor . 504.57 504.57 43813

tand 66. 40 66. 40 B

Capital - e 274.2°
return 40.04 .,  .40.04 AR
depreciation ton NT only) - -12.40 12,40

Nonallocated . 709.33 708.33

Tradable Inputs A

Seed - : 22.55 78.14
Fertilizer ’ , L R 182.64 182.64 i R
it

Other LD BY08 5. ... 41,05

Processing and Transportatién’ 153 153

Taxes: tariffs B 5.9 |
~..Qther 1.31

‘ v
L

Source: See text in the Appendix.
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 Taple A-10

Tha11and - Cost of Production for Paddy from Chainat, First Crop.
. ~Traditional. Varieties; Transplanting Farms '
" -Yield perirai: 418.30 kg. Unit: Baht/rai

PP P,

i, Costs " Mgzﬁ:t Sggiil | ”Unspecified
Factor Costs e
-, Labor S - 138.70 138.70 557,71
Land . 177.80 177.80 e
Capital | 251,30
return . o 18,29 18.29 A
depreciation, (on NT only] 4.80 -~ % 4.80
Nonallocated . : T 609,01 609,01
Tradable Inputs S
Seed P . 23,16 80,25
Fertilizer SR o 3,86 3.86
Other = 40,27 40.27 it
Processing and Transportation 142,277 -142.2 e
Taxes: tariffs . 3.16 T
other : 1.82

Source: See text in the Appendix.
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Table A-11

Thailand ~ Cost of Production for Paddy from Singburi, First'Cfbp,
Traditional Varieties, Transplanting Farms
. Yield per Tai: 480.3 kg. -Unit: Baht/rai

Costs- ;;ﬁgzgit S Sggizl Unspecified
Factor Costs - B -
Labor 141.69 141.69 409.16" -
Land . 177.80 177.80 b
Capital ~ : 272,35
return 15,83 14,83
deﬁreéiation (on NT only) . 4.80 . 4.80
Nonallocated | 681.51  681.51
Tradable Inputs
Seed 22.28 77.20
Fertilizer ) 6. 78 6.78
Other '_‘ 7 25.91 25.91
Processing and Transpéftation 163.3 163.3 Y
Taxes: tariffs . .00

other 1.09

Source:ﬂque_text~in'the'A@péﬁd{x,

R A

—



Table A-12

A-14

Thailand - Cost of:Production for Paddy from Chainat,’ First Crop,

Modern Varieties, Transportation Farms *
Yield per rai: 606.

4 kg.

Unit: Baht/rai

Market

Social

_Unspecified

COStS Cost ~ Cost’
Factor Costs ! o
_Labor © 153.44 153,44 515.71 .
Land * 177.80 177.80 .
Capital 359.73
return 23,23 23.23 "
depreciation (on NT only) ' :7.4.80 4,80 .
Nonallocated 875.44 875.44
Tradable Inputs |
Seed 27.12 93.97 i
Fertilizer 21.24 21.24
Other 49,11 ¢ 049,11
Processing and Transportation  206.18 206.18 .-
Taxes: tariffs 3.69
2.75

other

T
LA

Source: See text in the Appendix.

S



Tablg A-13

Thailand - Cost of Production for Paddy from: S;ngbur1, Flrst Crop,

Modern Varieties’ Transplantlng Farms
© Yield per rai: 622.3 kg.

Unit: Baht/rai

A-15

L

Social

Costs . -~ o Mggzit Cost Unspéﬁi}iegm
Factor Costs B e
Labor 183.41 183.41 521.54
Land 177.80 177.80 .
Capital | 356.06
returmn . 19.75 19.75 o
depreciation {on NT onlyj 4,80 4.80 ) ;
Nonallocated 877.60 877.60
Tradable Inputs
Seed 19.44 67.36
Fertilizer 19.13 19.13
Other 35,72  35.72
Processing and Transportation  211.58 . oo 211,587 T
Taxes: tariffs | - 3.0
: o

other

Source: See text in the Appendixi”
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Table A-14

Thailand r:Cost.of-Production for Paddy from Chaxnat First Crop,
g Traditional Varxet1es, Broadcastlng Farms -
Yield per raL "406.5 kg. Unit: Baht/rai

Market Social o

. Costs - ‘Unspecified

Cost _ Cost
Factor Costs o
Labor o 86.01 86.01 347,56 . -
Land | - 177.80 177.80
Capital R | 237.46
return S 16.31 16,31
depreciation {on NT-only) 4, 80 ‘-5;80
Nonallocated S 585,02 585.02
Tradable Inputs a
Seed - 38.53 133.51
Fertilizer o L35 . 35
Other o 38.49 38.49
Processing and Transportation 138,21 - i138 21 -
Taxes: tariffs | 3.04

other 1.83

Source: See text in the Appenﬁix. A EA T



Table A-15

A-17

Thailand - Cost of Production for Paddy from Singburi, First Crop,
Traditional Varieties, Broadcasting Farms
Unit: Baht/rai

Yield per rai: 402.12 kg.

Market

Social

Costs Cost Cost Unspecified
Factor Costs
Labor 113.29 113.29 339.49
Land 177.80 177.80
Capital 228.31
return 15.94 15.94
depreciation {(on NT only) 4,80 4.80
Nonallocated 567.80 567.80
Tradable Inputs
Seed 38.82 134,51
Fertilizer 2.05 2.05
Other 26.97 26.97
Processing and Transportation 136.72 136.72
Taxes: tariffs 2.14
other 1.21

Source: See text in the Appendix.
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Table A-16
Costs and Returns Data snd Indicators for Thailand, 1974
(Thailand Baht per kilogram, or as indicated) o
= Traditional Modern Traditional
Second Crop Variety Variety, Varietyz
) Transplanting Transplanting Broadcasting
Costs and Retumm Konta- Chainat - -Ayudhya Supan- Chachoeng- Chiang- Rakorn Pathum- Chaimat Singburi Chainat Singburi Chainat Singbun
Data and Indicators buri ‘ buri  sao © mai Nayok tanee
(1} () (3) L)) {3) ()] ()] £8) () {10) (11) (12 (13) (14} (15)
1. Gross output at actual : - .
market prices. 5.76 5.76 $.76 . 5,76 5.76 5.76 5.76 5.76  5.76 5.76 5.76 5.76 5.76 5.76
2. Tradable inputs, at ) - oo . ' ) .
actual market prices - 1.41 1.24 . 1.33 1,22 - 1.26 .33 . 1,18 1.35 .77 .68 .76 T .70 .81 .77
3. Value added, in actual S o :
prices [(1}-(2)] 4.3 4,52 4.43 4.54 4.50 . 4.,9% 4.58 4,41 T 4.99 5.08 5,00 $.06 4.95 4.99
4. Factor costs, other ’
than capital, at actual - -
market prices 2.53 2,88 2,88 3.0 ° 3.05 3.35 3.29 3.3 2.43 2.24 2,09 2.13 2.26 .35
5. Indirect taxes .02 004 .90s 01 02 .01 .01 .005 .01 0 N .01
6. Private profitability : - R
S 3 -(4)-(51] 1.82 1.64 1,55 1.48 1.43 1.57 1.28 .06 2.55 2.84 2.90 2.93 2.68 2.64
7. Gross output, at world .
- market prices 11.17 11.17 11,17 11.17 11,17 11.17 11,17 11.17 11.17 11.17 11.17 11.17 11.17 11.17
" 8. Tradable inputs, at :
" workd market prices 1.56 1.39 1,51 1.37 1.48 1.02 1.37 1.51 .96 .85 .92 .80 1.15 1.12
9. Value added in world _ - - o '
marketi prices ((7)-—(8)} "9.61 9.78 9.66 9,80 9.69 10,15 9.80 9.66 10,21 10.32 10.25 10,37 10.02 10.65
10. Domestic resource costs ’
other than capital, at ' . ,
opportunity costs 2.53 2.88 2.88 3.05 3.05 3.35 3.29 5.35 2.43 2.24 22.09 2.13 2.26 2.35
11. Soclal profitability
[18)-(103] 7.08 6.9 6.78 6.75 6.64 §.80 6.51 6.31 7.78 8,08 8.16 8.24 7.76 7.70
(continued)
. - O e a5 - e

-y
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L Table A-16 (continued) ;
Yeadltlonsl T Teedltlonal
Second Crop . variety ' ‘Varlety, . Yariety, '
. : Trunsplantin Transplanting Broadcasting .
Costs end Retum Ronta-~ Chalnat  Ayudh- Supan- Chachocng- (hlang- Nakorn Pathua- EEI‘P_.” Singburl ‘Rainat™ Singburl Chalnat suiﬁ S
Data and Indicators burd ye burl s80 mal . Nayok 1.1 . : :
1) {2) {3) {4) (5) (6) (8) (9 (10) (11 (12) (13) (14) - (15)
32. Domestic capital costs, o _ ' ' . S .
&t cppartnity costs 1.07  1.06 105 110 t.12 T .99 .13 1,09 K K - B B
13, Net :::1:1 profitsbility ) ) - T g _
Ty V™™ 01 LM ST 568 552 SM 0 53 S22 67 L 2. LR 68 1
‘34, zuo of shadow price of . ) o '
- forelgn exchange (SPFX)to , Lo - : ' _
officlal exchange rate (OER) 1.26 .- 1.26 1.26 1.26 . 1.26 1.26 1.2 1.26 1.2 - 1,28 .26 L.26 1.26 1.2
15. Net social profitability at - ‘ . : e
SPF![(QJx(l:)-(m)o(lZ)y * s 538 82¢ 319 8.04 8.45 7.93 .78 9.4 9.8 9.7 10,02 9.42 9.3
16. Nominal protective coefficient y : . : :
on output (NPCO)[(1)+(7}] s . 32 52 52 .52 .52 52 .52 .52 52 .52 .52 S =
17. Noainal protective coefficient ‘ . » - .
on tradable imputs (NPCI) - . - - ' i
[2)+(e)] ni e 8 .9 .85 -8 N -0 R NS 0 @
18. :{:cti\n protective coeffi- : ' '
t on value added ’ . . - . _ . :
[(3+(9)) Q) = Ab A6 7 SR ' A9 47 47 A6 2 .49 49 49 50
19. Domestic resource cost coef- b - - S o
ficleat (DRC) [(10)+(12)¢(9)] .37 = .40 4 A2 A3 .5 A5 46 .54 5 .2 .23 2 - .33
20. Ratio of DRC to SPFX/CER . g , = : ‘ | o
((9)+(14)] J.29 2 3 .3 B S SN B 2% 25 200 .23 25 26
21. Yield (kilogrsm of paddy/rai). 500 i-;‘. 5850 540 440 @wo 360 400 450  415.13 - 480.3C 60640 - 622.30 406.50 402.10
2. Willing ratio (kilograms of . - s ' " _ ' ' ' ”
paddy/kilogram of nfnod rice)1.5 LS 1.5 1.5 1.5 1.5 1.8 1.5 LS 1.5 1.5 1.8 1.8 -



change in DRC coefficient gave us the DRC elasticity.

In case of fertilizer, its cost was added to the cost of tradable.
inputs, thus reducing value added at world prices. DRC coefficient was
obtained from this new value added and the existing factor costs. The pro-

- cedure_described above was then applied to calculate the DRC elasticity.

Changes in the cost of processing and transportation affected
both value added and factor cost. The factor cost part of the P & T cost,
which was estimated at 80 percent, was added to the existing factor cost.
The remaining 20 percent tradable input part was added to the cost of trada-

" —~ble inputs.. The cost was in baht per kilogram of milled rice.

Changes in yield per rai affected average cost and value added.

Using costs from Table A-1 and A-2 - A-15, the total P & T cost was. adjusted’
for the increase in yield, also assumed to increase by 10 percent. (The
P § T cost considered to be factor cost was $1.37 fer kilogram of paddy.)
-~.This -was added to-other factor costs, from which the average cost per kilo-

gram of milled rice was obtained. For value added, the foreign part of

P § T cost was added to the cost of tradable inputs. The new average cost

and hence value added were obtained for one kilogram of milled rice. DRC

elasticity was then calculated.

III. Calculation of DRC at different hypothetical world prices of rice

Two sets of calculation were made. The high estimates were those which
were adjusted for only world prices of rice and the tradable input cost of

paddy which changed as the f.o0.b. price of rice changed. The low estimates
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A-21

took into cons1deration the 1mp11ed change in the cost of ﬁrocess1ng and
transportation (P & T), since this was estlnated from the 1974 f.o.b. price
of rice. They were considered low estimated because the P § T cpst became
unrealistically low at a low level of f.0.b. prlce of r1ce.. They reduce
factor costs much more than value added, resulting in a very low DRC

coefficient,

1. Factor costs at opportunity cost

To édjﬁsﬁ‘factor costs for the cost of prﬁcessing aﬁd trans-
portation,lge uged the estihated propertion of 23 percent of the fespective
world price_of rice to mﬁi?iply the P § T cost. -This was then converted to
the cost pef“kilogram of péd&y, out of which 80 ﬁerceut.was considered to
be factor cést. Multiplying the.unit cost to paddy yield gave us the rele-
vant P &T cost. The 1974 factor cost at opportunity cost was then adjusted
according ‘ |

. . When the P & T cost was assumed not to change with the worid
price, the 1§74 factor éast at_opportunity cost was used.

2. .7 Value added at WOrldgpglces

Costs of tradable inputs were adgusted for paddy cost. Paddy
input was valued at. 2/3 of each world prlce of m111ed r1ce The adjusted
value was obualned by multxplylng the opportunlty cost of paddy at 1974 price

by the ratio of the;new gaiculated paddy price to the 1974 calculated paddy
price. ; - _v i | .
The tradable input part of the P & T cost was obtained for each

f.o.b. price, using the proportion of 23 percent, out of which 20 percent was
the cost of tradable input, This cost of tradable input was deducted from
the 1974 cost, following the method of estimation described in III.1 above.
The numerical results are shown in Table A-17.



Thailand - Hypofhefﬁcal World Prices of Rice and DRC

Table A-17

Nentaburi
(Second Crop)

‘ 5 Singburi 7
(Modern Varieties, First Crop)

High DRC | Low DRC " Hiph DRC T Low DRC
- " DRC ~TTTIRC DRC . - DRC
World Price DRC  OER/SPFX -~  DRC .DER/SPEX DRC  OER/SPFX DRC ~ OER/SPFX
550 37 .29 . .37 .29 29 23 e 2
450 46 .36 . 42 .33 36 .29 32 . .26
350 To.60 .47 . 49 .39 | a6 .7 35 .28
250 .85 .68 63 .50 64 .51 a1 .33
150 ‘148 118 1.02 .81 - 1.06 .84 .56 e
100 2.0 1.62 143 1.3 159 - 126 e

“Source: See text in Appendix ‘A-ITI.
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