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viii
Absfract

The study examines ﬁhe inkentiﬁéé and éomparative advantage
of Thaiiand's four major export crops, namely, rice, maize, cassava
and sugar cane in 1977/78. Effective protective rates are estimated
to quantify the degree of effective protection in the form of price
incentives, Comparative-advantage is represented by.domestiq re-
source costs: Labor—capital ratios, labor-land ratios, factor shares
of domestic cost and factor shares of value added are calculated to

indicate labor intensity and labor utilizatioq'for each crop activity.

The result indicates that the governhent's system of price
incentives has been neutral towards the production and export of
maize and tapioca products, and has discriminated heavily against
the production and export of rice, and, to some extent, against sugar.
It is found that the export taxes on rice were the major di§incentive
on rice export and production in 1977. The pattern of domestic
resource cosz'show§ the:highgst degree of comparative advantage in
rice production;lpafticularly in the Central Region, followed by'”
caSsava,=su§ar‘cane and maize respectively. Labor intensities are
highly different -both among crops and regions. The major fagto:sl
affecting these intensities are the physiology of crop, the technique
of production, and the institutioﬁaluas well as otheg §nbjegtive
factors. Modern ‘techniques, representqed by the use of fertilizers

and pesticides, tend to allocate resources to a rei?tiyelx more.



ix
capital-intensive method of production. However, modern technology
could increase labor requirements if some intermediate inputs are
usedwintensigfly, and if yields are increased and harvesting is not

done hy machines.

The government's policy against rice can perhaps bg;justif
fied by the fact that crop diversification could prevent the economy
from being so heavily dependent on rice, and that rice export taxes
will withdraw agricultural surplus to finance government'e§genditure
on other pfojects. Moreover, the cheap rice policy might be politi-
cally motivated to keep the cost of living and wages at low levels,

thus tending to favor the richer urban sector.

"In general, the structure of incentives tends to allocate
resources to a more labor-intensive method of production. For
éxamplé, the promotion of cassava production indicates an efficient
- way of resource allocation, judging by the high degree of comparative
advantage with relatively high values of labor-capital ratio and
labor share of domestic cost. The diversification of crops from
activitiéé'with'relatiVely high values of domestic resourge cost
(DRC) to those with-lower values of DRC is employmenzfcrea;ing_op
the infef;crop basis. 'But in view of the fact that there are
‘?aiffééencés in DRC for the same crop grown in different areas and
there aré”overlapped'intervals of DRC among crops, it is.ugeful to
'inﬁéstigate‘in'mgre detail the choice of crop which each area syould

produce to ensure efficiency in domestic factor use and maximum



«

rural employment. The study seems to indicate that any.policy
measure to be adopted, either in the form of price and nonprice
incentives or in the form of technical and economic assistance,
must take into account regional differences, and that government
policy cannot be formulated on the assumption that any of these
crops has the samé performance in terms of costs and yields in

different producing areas of the country,



1.1.2 Data and selected production activities

The empiriéal analysis is mainly based on - the
survey data of costs and returns in the crop year 1977/78 provided
by the Ministry of Agriculture and Cooperatives. It is rather
unfortunate that the yields of méize and rice in some areas in
that crop year were abnormally low‘due to droughts and floods.
‘While data for other cost componenfs Qeém reasonzble, the use of
1977/78 yield data for the two crops'créatés a downward bias on
production returns. The only and comvelling reason why the yield
data are used in our calculation is because the survey data for
that particular year are the only set available in the detailed
form which enables us to estimate important variables. However,
some adjustments are made in order to portray the normal picture
of production., For instance, yield data in a normal year are used
for those activities which were adversely affected by weather con-

ditions.

The information on export nolicy and tariffs is collected
from'the Ministry of Commerée.ahd the Department of Customs respec-
tively. Data on nonprice intéﬁtives are supplied by the Bank of
Agriculture and Agricﬁltural Cooperatives, the Market Organization
for Farmers, the Royal Irfigation Department, and other organizations

and government agencies.



the.cbsts and returns data are available for changwad

(or provinces) in about 10 agro-economic zones.1 After discarding
and'adjusting activities with incomplete and unrealiable data, an
attempt is made to select activities in the zones in which substan-
tial planted areas of at least one of the four crops are located,
Therefore, the selected activities should represent a set of the
best possible (high-yield, low cost) production in the country

for the crops. In total 20 productibn activities are included in

the study. They are as follows:

1 The country is divided into 19 agro-economic zones, each
of which contains provinces with similar characteristics in agro-
.economic faetors, namely, the type of soil, rainfall, temperature,
ecoromic crops, production efficiency, the type of farm, principal
sources of farm income, communication and transportation. The main
purpose of the division is to determine the pattern of crops best
suited for different zones. Zones 1-5 are in the Northeast, zones
9-10 are in the North, zones 17-19 are in the South, and the rest
are in the Central Plain. See Agro-Economic Zones for Agricultural
Extension and Nevelopment, the Division of Agricultural Economics,
Ministry of Agriculture and Cooveratives, Bangkok, September 1972, p.l
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No. | Crop Production Cultivation Period Changwad Zone
Technique B
1. [Rice Transplanting rFirst crop(June-Jan.) Rajburi 12
2, " " " " " " Nakorn Nayoﬁ 11
3. a ‘ " " t n " Nakorn Raj- 5
sima
4, " RBrcadcasting " " " " Rajburi 12
5. " ™ " o oo Nakorn Nayok |11
6. " i i " ” " Ayudhaya 11
7. " Transplanting | Second crop(Jan.—ﬂay)' Nakorn Pathom | 11
3,0 . S " v % INakorn Raj- 5
sima
9. [ v " " I .Supanbufi 11
10. |Maize - First crop(April-Sept.) Lopburi' .- 7
11, " - " M " " Saraburi "7
12.: " - First crop(May-Sept.) Chiangfai’ 10
13. " - " " " " iNakorn Raj- 5
sima
14, " - S5econd Crop(Aug.-Jan,} |Nakorn Raj- 5
: - sima
15. '|Cassava - May ~ Aonril Cholburi 15
16, " - " " Rajburi 12
17. u - " * Nakorn Pathom | 5
13. | Sugar fane - March-February Rajburi 12
19, | - May - April Nakorn Pathom | 11
20, | 0 - May - April Supanburi 11



CHAPTER -2

THE DESCRIPTIVE AMALYSIS OF AGRICﬂﬂTURAL - INCENTIVES

The incentives (and disincentives) nrovided by the govern-
ment to the produciton of the Four crops can be classified into two

main categories, namely, price incentives and nonprice incentives.

2.1 Price Incentives

There are incentives thch directly affect crop prices,
The prices affected can be at the farm, wholesale, retail, and export
levels. Price incentives are further divided into two groups, namely,
taxes, and d;rect price support or price control. The €former generally
depresses farmgate prices, while the latter is desioned to push up

~(down) farm prices, if price support (control) is used,

2.1.1 Taxes: There are several tools which the government
can use to influence agricultural prices, hut the most important one

seems to be the imposition of taxes.

Bigg; Pice is perhaps the most heavilyftaxed
export in Thailand. The export of rice is subject to a special export
tax called "rice premium”. The premium was first imposed in 1955,
and has bheen collected by the Ministry of Commérce. " The original purpose
of the rice premium was to siphon off excessive profits obtained by
rice exporters during the postwar period when the world prices of rice

were very hieh. Since then, it has been used by the government as one



of ‘the .instruments to regulate rice export volume and the domestic
prices of rice. Chanses in the premium rate have been made with a
varying degree of frequency. Since 1967 it has been changed more
frequently than in the past, and its changes have usually followed
the change; in the world prices. (See the detail of changes in the
premium rate between 196¢ to 1977 in Table A.1 of appendix A.)
Nuring 1955-1965, the rice premium was also one of the main sources
of.government revenue, contributing to over 10%.of total government
féﬁenue. After thét period, its share has déciined continuously,

excent in 1974,

The rice nremium is basically a spegific,tax,1 -whose
rate per ton of rice exports varies according to the types of
exported rice. A higher nremium rate is. imposed on a better and
~thus more expensive grade of exported rice., ..Converted to an ad
valorem tax rate, the premium rate since 1955 has ranged from 10%
to 35% of world rice prices, except in a few years when the rate was
reduced to a single-digit percentage, 1In 1977/78 --the year on which
our study is based --the rice premium was between R700 and A900 per
ton.for 100% and 5% white rice. %hile the average f.o.b. price of
100% rice was around R 6,139.50 ver ton, the premium rate amounted

to over 11% of the world price. _Undoubtedly, a tax of this magnitude

is bound to bg controversial; and the rice nremium has indeed been

1 The rice premium was chansed to an ad valorem tax
during the period 1967-1969.



subject to several discussions and debates. A nuhrber of stndies1
have shown that the rice farmers bear most of the burden of this tax.
Most economists asree that it depresses the farmgate prices of rice,
Therefore, we would exvect to find the rice nrémium to be one of
the factors which greatly influence the depree of disincentive in

rice production.

Since 1962, rice expnrters‘ﬁave had to sell to the govern-
ment ri;e of certain grades at tﬁe amount expressed as some percen-
'tageg of‘fice to be exﬁorted. The purpose of this so-called "rice
reserve requirement™ is to ensure sufficient supply of rice for
domestic consumption. The percentage and grade of required rice
vary according to conditions in the domestic and world markets.

For instance, in January 1976 when the world demand for Thai rice was
rather weak, the government abolished the rice reserve requirement.
In Nctober 1976 when the market price of rice started to climb the
government reintroduced to reserve scheme by requiring exporters

to sell both 5% and 15% white rice to the government. In 1977,
-the average price paid by the government for the reserve rice was

about 60% of the £.0.h. price. (See chanes in the rice reserve

1 For example, see ™elvin Yagner and Sopin Tonpgpan,
"The Structure of Thai Rice Prices:  Some Preliminary Findings,"
Proceedings of the Fourth Conference on Agricultural Fconomics,
(Kasetsart University, Bangkok, 1965); and Dan Usher, ''The
Economics of the Rice Premium," Rangkok, undated. (mimeographed.)
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requirement during 1973-1977 in table A.2 of appéﬁﬁix A.Y  Because
the reserve-rice prices paid by the government are always lower than
the prevailing wholesale market prices, it is lesitimate to regard

the losses made by the exporters from this mandatory sale as a kind
of export tax. In 1977,additional amounts of rice have to be sold

by the exporters to the government for rice export on the government-
to-government basis. The prices paid to the exporters for this
purvose are also lower than the wholesale prices. In 1977, the prices
were about 70% of thg f.0.b, price. Therefore, more export tax is
paid by the exporters in the form of losses made on government ricé

export,

Rice export is also subject to other relatively minor taxes,
namely, an export duty, business and municipal taxes, and an income
tax. Their rates are relatively constant, and altogether they amount

to 7.4% of the f.o.b. price.

When the rice premium, the tax-equivalent of losses in rice
reserve requirement and government rice, and other taxes are combined,
the total amount of taxes paid in 1977 by the rice exporters is

about B1720 per ton, or 28% of the average world price in that year.l

The calculation of total exnort taxes on rice is shown
in detail on pages 29-30 when the private returns on rice production
are estimated, :
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Sugar cane: Tax policy on sugar export has undergone
changes through time, In the early 1960's, export of surar was
encouraged by government subsidy given to exporters, and protéction
was given to sugar producers by a 9.5% tariff rate on imported sugar,

As a result, several new sugar mills were established and the planted

~area of sugar cane was expanded drastically. These policy measures

were terminated when there was an oversupuvly of sugar in the later

. period, .

The period of 1972-75 was characterized by a world-
wide sugar éhortage caused mainly by production failures in the
world's major sugar producing countries., In 1972 Thailand's sugar
cane production. dropped due to sericus Aroughts., In order to solve
the problem of domestic sugar shortage the government briefly.
imposed an export ban of white sucar in 1973. In 1974 when the
world price of supar skyrocketed, a ‘'mrogressive-rate premium"

was imposed on sugar export, (Changes in the sugar premium rate

‘are shown in table A.3 of appendix A.) The main purpose of the

sugar premium was to divert sugar exporters' excessive profits to

the govermment treasury since there was a substantial difference

between the domestic and world prices of sugar.1 In 1976-77

when the world price of sugar came tumbling down, the government

1Tne difference is partly due to the fact that the
domestic price of sugar has been controlied by the government.
See details on this in the later section of price support and
price control.
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started subsidizing the sugar which is exported at a certain low
leveliof pricé. The busiﬁeSS tax on #ufar export was redqced ﬁrom _
'7.7% fo'1.65% of tﬁe f.o.ﬁ? price in 1976 to help sugar expar;érs.
Since thé world pfiée 6f sugar in 1977 was never higher than thel

floor price=(56,670 per ton), beyond which the premium was imposed

on sugar export, the sugar premium was not paid in that year.

“Maize and tapioca products: There is no signifi-

cant tax on exports of maize and tapioca products. The only taxes
exporters haverto paf are business and municipal taxes which amount
to a little over 2% of f.o.b, prices, There are eﬁport quotas in

various'forms‘iméoséd on maize, but their effect§ on world prices

are likely to be insipnificant.

2.1.2 Price Suvport and Price Control: Rice and sugar are

two major commodities which are subject to either price control or

prige support or both by the government at one time or another. In
general, price support is given at the €farm level, while prices

are controlled at the wholesale and retail levels. For instance the
minimum farmgate price of 5% paddy was set at 82,500 per kwienl in
1975/76. Rut due to the lack of administrative capacity, storage
facilities and finance, the price supporting program for rice was

far from successful. Fven when a lower:guarantee price was subsequently

used, the program was effective only in few localities.2

1 . ) . '
One kwien of paddy weirhs ahout one metric ton.
2 See the evaluation of the price supporting program for

rice in The Situation of Aericulture in Thailand, (in Thai),
The Bank of Thailand, Department of Economic Research, Bangkok, 1977.
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‘In the case of éugar‘cane, the government fixéd a miﬁimum
millgate price at BE300 per ton in 1974, The sugar proéram ﬁas aiso
unsuccessful because of the difficulty in determining the grade of
sugar cane, the shortage of government funds and manpower, and the
claim by sugar producers that the minimum pfice of sugar cane pushed
up their unit production cost to the levels higher than the controlled

orices of their sugar products in the domestic market.

As basic food items, the domestic prices of rice and
stgar are legally controlled by the sovernment. For example;‘in
1974/75 white ‘'sugar could not be sold for more than R4 and‘Bi.éOI
per kilogram at the wholesale and retail level respectively. In 1976/77
the price ceilings were raised hy Bl to assist botﬁ sugar mills |
and cane growers. Maize_and tapioca products are relatively free
of any government intefﬁéﬁtion in priée détermination, since they

are nonfood commodities and their domestic consumption, relative to

export, is not very significant.

2.2 Nonprice Incentives’

Though not directly affecting crop prices, the.nonprice
incentives influence producers' income aminly through their production
costs and physical returns in the form of changes in crop yields.

These incentives include the subsidies on fertilizers and other inputs,
agricultural credit suﬁsidy, irrigation, and provision of such in-

frastructure as roads, bridges, and electricity.
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2.2,1 Fertilizer subsidyi' The use of fertilizers per

arable land éré;{énd'per capita in Thailand is still very low when
compared wi;h other countries in Asia., For instance, while Thailand
used 11 kilograﬁs of fertilizers in.é hectare of arable land in
1974/75, the figures for Japan, South ¥orea, and Malaysia are 432,358,
and 59.4 respectively.l_ Hevertheless, fertilizer use in Thailand

has steadily increased durine the past two decades, and there was

a fivefold increase in the qUantity of fertilizer consumed during the
period 1966-1977, (See data on the quantity of imported and locally

produced fertilizers in Thailand in table A.4 of appendix A.)

Fa

Thg_rate fertilizer apnlication varies among crops. As far
as'the'four"crops are concerned, table 2.1 shows that inh 1973/74
sugar canévﬁnd second crop rice afé the heaviest_usérs‘of fertilizers.
Nonglutinous rice, both first and second crops, uses more fertilizers
than glutihous fice, maiie, and caséava. ”fherefdre, any benefit from
fertilizer subsidization by tﬂe‘govérnmenfwis likely to be in favor of

the growers of second crop nonglutinous rice and sugar cane.

The government started subsidizing the use of fertilizers.

in 1955 when it established a program of providing

1 The figures are quoted from Food and Agriculture
Organization, Production Year Book, {(Rome), 1974, 1975.
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TABLE 2.1 .

THE RATE OF FERTILIZER APPLICATION FOR RICE, MAIZE, CASSAVA,
AND SUGAR CANF, 1973/74

Unit: kg./rai

Consumption of Consumption of

Cro Fertilizers , Fertilizers

P Per Cultivated Per Applied
Area Area

Nonglutionous rice (first crop) 5.20 . 9.96

Glutinous rice : ;- 2.78 , 5.13
Nonglutinous rice (second crop) 9.90 33.14
Maize 0,06 , - B.34
Cassava 1.11 6.38
fugar Cane 22.91 29,18
Source: . Division .of Agricultural Pconomics, Fertilizer

Report (in Thai), April, 1978, p,7

-fertilizers to farmers on credit at a fixed price of two baht

per kilogram. The repayments were allowed to be made aftér
harvesting. The program was mainly intend¢d fro farmers in

the poor land of the North and Northeast regiéns. The ferti-
rlizefé égbsidized by thé éovernpent in 1955 amounted tn 10% of
the total fertilizers used in that year. In later years, however,
t;e percaentage of snbsidized fertilj;ers rapidly declined to

less than 1%. It was not until 1366 that thg program was revi-

talized and the fertilizer credit policy was implemented by the

Market Organization for Farmers (MOR) and the Agricultural



CHAPTER. 1

INTRODUCTION

One of the most sipgnificant changes in the Thai economy
in the past two decades is the transformation of its agricultural
sector. Thailand has changed from a mono-culture agricultural
economy dominated by rice into a more diversified agriculture pro-
ducing more kinds of products for foreign markets. This shift was
the result of the combined effecf of ﬁressure on rice prices and
of greatly improved transport and irrigation facilities provided
by the government., Emphasis oﬁ the diversification of agriculture
was clearly stated in Thailanﬁ's first national economic plan of

the 1961-1966 veriod. The follbwing economic plans of 1967-1971

and 1972-1976 also expressed the need of greater diversification.

~Yet while the diversification process has been g;ing
on, there are hardly any attemvts to seriously study and evaluate
its causes and consequences.1 There seems to be a gap between
policy implementation and academic research in this regard. Our
study is intended to fill that e¢ap by tryine to examine the rela-
tionship‘émong agricultural incentives (or disincentives), comparative
advantage, and employment in some of the major export crops in

Thailand.

1 m the relationship between export diversification
and instability in Thailand, see Praipol Xoomsup, Export Instability
and Export Diversification: A Case Study of Thailand. Unpublished
Ph.D. dissertation, Yale University, 1978,
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. TABLF 2.2

THE COMPARISON OF 16-20-0 FERTILIZER PRICES PURCHASED IN CASH
AND ON CREDIT FROM VARTOUS SOURCES, 1972-1977.

. Unit: baht/ke.
Source 1972 1973 | 1974 1975 1976 | 1977
MOF
Cash n.a n.a n.a 3.80 2.23 2.60
(24.00) |(41.01) |(13.33)
Credit n.a n.a n.a n.d, 2,40 2.80
(46.90) {(22.22)
ACFT
Cash 2.37 2.11 4.68 4,56 3.05 n.a.
: (2.07) | (37.39) {(15.52) | (3.80)7](19.31)
Credit. n.a n.a n.a n.a 3.14 n.a
(30.5%)
Private dealérs _
Cash 2.42 3,37 5.54 5.00 | 3.78 | 3.00
Credit 3,54 3.81 6,90 6.72 4,52 3.60
Note:

Figures in parentheses are subsidy rates which equal the
differences between the prices charged by private dealers and the
prices charged by MOF or ACFT expressed as percentages of the former,

Source:

Nivision of Agricultural Fconomics, Fertilizer Revort,

(in Thai), April, 1978, pp. 17-18.

the MOF higher than that by the ACFT; and the subsidy for fertilizers

sold on credit was greater than that for fertilizers sold on cash,

probably due to the fact that interest rates charged by the MOF and

the ACFT were lower than those charged by private merchants.,

the production of different crons and in different regions of the

country.
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Sincg fertili;ers have not been widely used in the Thai
agricultural sector,.and less than half of fertilizers used in the
country has.been subsidized, it is likely that the fertilizer sub~-
sidization §olicy has had little impact on agricultural producfion,
at least as far as.the four crops are concerned. It seems that the
kind of fertilizers subsidized by the government are mainly for
secoﬁd crop paddy and sugar cane. Therefore most benefit from this
policy seems to go to sugar cane growers and rice farmers in the

irrigated central plain areas where two crovrs of rice can be grown,

2,2,2 Credit subsidy : (redit subsidy given by the govern-

ment to agriculture has recently hecome a'factor which increasingly
provides incentive to the Thai farmers. This is significant in view
of the fact that most farm householﬁs are in debt of various forms,
Morevver, as more advanced technlaues are used in crop cultivation,
credit will be one of the factors "needed for the purchase of:modern

inputs, e.g. tractors, mechanical threshers, fertilizers and pesticides.

Two studies are cited here to give a picture of agricultural

debt and credit situation in 1971/72 and 1975/761.

1 The 1975/76 situation is described in Pracherd Sinsap
and Sri-n Somboonsap, Problems and the Rehavior of Private Investment
in Agricultural Sector In Selected Regions of Thailand, (in Thai),
Economic Research Report No.2102, Faculty of Fconomics and Business
Administration, Kasetsart lU'niversity, April 1978, In this study,

a sample of 2,246 farm households was selected from 20 provinces in
Aifferent regions (excent the MNortheast and the South) of Thailand

for the crop year 1975/76. The information on debt and credit in . .
1971/72, is oiven in Division of Agricultural Economics, Debt Situation

of Farmers in 1971/72 *inistry of Acriculture and Cooperatives,
Bangkok, 1975, The latter covers the whole country.
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In 1971/72 it is found that about one-third of farm
families in the whole country were in debt, with the highest
percentage of debt-ridden families in the Central Repion and the
lowest in the Morth and the South. The national average debt per
family was B3,831, with the highest amount in the Central Region
and the lowest in the Northeast. The Pracherd-Sri-On study indicates
that more than half of selected farm households were in debt in

1975/76, with the average debt per household of B6,732.

Both studies show that at least half of farmers' debts
céﬁe froﬁ noninstitutional sources. In 1971/72 nearly 80% of farm
borroﬁiﬁgs in the Central Region were from noninstitutional sources,
the highest percentage in the country. The results in both studies
indicate that the most important noninstitutional lenders of farm loans
were merchants, neighbors and relatives, who charged the interest
rates fanging from 18%-34% per annunm, .%ost of the iﬁstitutional lendings
ta'th;'farm sectof originated from two sources, namely, the Bank of
Agriculture and Agricultural Cooperatives (BAAC), and agricultural
cooperatives, both of which are financed mainly by government budget,
In the past three years private commercial banks have heen urged by
the government, mainly through the Bank of Thailand, to expand their
c%édit.to ;qricﬁlture.‘ This hgs'been done by the government setting
a target in terms of a percentage of total bank deposit to be loaned

to the agricultural sector. Conseguently, the share of commercial

. banks' lending in agriculture has recently increased, and their share
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is probably about 10% of total agricultural credit. Since all
institutional lenders, by law, have to charge 12% per annum which
is substantially lower than noninstitutional rites, credit financed
by the government through BAAC and agricultural cooperatives can be

considered a govermment subsidy on farmers' borrowings,

A rough measurement of credit sub51dy can be made by
comnéf;né the actual 1nterest payments on loans from institutional
sources with the interest payment; a farmer has to pay if he borrows
the averagé amount of loan ffom noninstitutional lenders. With 64%
" of the averéée Sorrowing of BA3,831 and 49% of the average debt of
P6,732 in 1971/72 and 1975/76 respectively, and the average annual
| interest rates of 26% and 12% charged by non1nst1tut10na1 and insti-
tutioﬂ;l lenders respectlvely, the credit is estimated to be about
ﬁ343 and 5462 in 1971/72 and 1975/76. These amount to 8. 95% and

6. 86% of the average borrow*ngs in 1971/72 and 1975/76 respect1ve1y

Due to lack of 1nFormat10n, it is not possible to indicate
the dlstrzbutlon of agrlcultural credlt sub51dy among different
.”réﬂlons in Thalland But it is likely that the Central Region would
.have recelved most benef1t from this government measure, since it
?15 the most ccmmerc1allzed area andqlt is thg region where most

agricultural cooperatives, lending institutions and their branches

‘are located.
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It is estimated that about 10%-15% of all farmers benefited
from government credit subsidy in.1975.1 There are various reasons
wﬁy the distribution of govermment agricultural credit has not reashed
the majorit} of the farmers, Ome of the important factors which make
it difficult for most farmers to benefit from subsidized cradit is
the fact‘that there are stringent rules and regulations for institu-
tional borrowing. For instance, to be eligible for ;redit, the BAAC
stipulates that its customers have to earn reasonable income from the
. selling of their agricultural products, aﬁd that etach farmgrs' group
applying for loans should not have landless me&bers more tﬁan one
third of the total menmbers. Moreovéf, land owﬁership is aiso a condi-
tion to be gligible for\membership iﬁ agriculturél cooperatives.

Tt is therefore usual to find that moét of the BAAC’S customers are
~ rather well-to-do farmers whose ﬁumbér accouﬁts fqr a smal} éercentage
of the total, and whosé average léhd holding is larser than the 1

national average.

The figures in table 2.3 iﬁdiéate that at least 70% of
subsidized short term loans from thé BAAC were made by the growers of
the four crops under study. The total amount of such loans increased
over three fold in 1976, as compared with the previous eight-year period
(And the amount for every crop was significantly boosted in that year.)

While the percentage shares of these short term loans for maize, cassava

v

lsee Pracherd Sinsap and Sri-On Somboonsap, ibid, p. 123,
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TABEERRL3? . 3

» THE AMOUNT AND PERCENTAGE OF SHORT TERM LOANS. FROM
THE RANK OF AGRICULTURE AND AGRICULTURAL CDOPERATIVES,
CLASSIFIED BY CROPS

_ - Amount (million baht) . | Percentage
Crop _

L T967E7S | 1ore26 . | 1967-76 | 1976
- Rice - . 1,003.214 3,449.1 51.52 53.15
Maize . ‘ 186.61 61602.2 9.58 9.28
Cassava - 149.5 312.2 7.67 -] A.81
Upland crops 366.4} 1,052,2 ! 18.81 | 16.21

(including sugar cane)
Others 241.8} 1,073.6 12.42 ! 16.55
Total 1,947.5| 6,489.3 106,00 | 100,00

Source: The Bank of Aorlcglture and Agricultural Cooperatives,
Annual Renort

and sugar cane decreased slightly in 1976, the share of rice improved
from 51.52% of the total in thce 1967-75 period to 53.15% in 1976.

It appears'that most subsidized loans are directed towards the rice
sector. But when it is recognize@ that the share of rice in terms

of production value, planted afea and the number of growers is at
least 60% of the agricultﬁral seétor, it is.likely that the benefits
received by the rice farmers from agricultural credit sﬁbsidy,
estimated on the per planted area or per household basis,; are pro-

portionally less than the other three crops.
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'_2,2.3 Irrigation and_ptheg'infrastructures: The irriga-
" tion projectsrsinc;'the eéfly'lgﬁb?s have been concentrated in the
Central Region which i$ the country's major rice-producing ;féa.
The first laﬁge-scale gqyérnment irrigation project is the Great
Chao Phya Project, involving flood control, irrigation and drainage
for both banks of the Cha& Phya River in the Central Plain. There
are altogether three main dams in the projecty namely, the Chainat
Bam, the Bhumipol Dam, and the Sifikit Dam. The project covers
approximately,7.2 million rail of-rice area in seven provinces in the
Central Plain. Irrigation projects in other regions, namely, the
North, the South, the Northeast;.and the West, were started after
the Great Chao Phya Project, and most of their major dams are still

[

under construction.

“;Evéﬁ‘iﬁtherGreat Chao Phya Project where all dams were
completed, water control and distribution are still not effective
because difches, dikes and other irrigation and drainage facilities
at the farm level are not widely available. However, as far as
incentives and benefits from irrigation are concerned, only the
Central Plain seems to Ee fhe only region that benefits signifi-

cantly from the government.

The benefits of irrigation in the Central Region can be
reflected in at least four effects: the reduction in the damage
area of cultivation, changes in techniéques of crop production,

the frequency of crop cultivation, and the increase in yield per rai.
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According to Leslie Small,1 irrigation in the Central Region

has enabled rice farmers to change their cultivation techiique from
broadcasting to transplanting. Partly as a result of this, the
average yield_of‘rice has increased from 262 kg./rai in the 1955-1962
pgriédlgo 325 kg./rai in the 1963-1969 period - an increase of about
‘24%. indeed, the'Yieid‘increase is due‘to other factors, egg., the
application of fertilizers and insecticides, the use of high yielding
varieties, but they are complimentary to irrigation, Small‘s-rough
estimation indicates that about 15% of the total increase in yield
coukd be directly attributed to water control. Irrigation also
enables rice farmers in some areas of the Centréi Region to grow
rice twice a year. Though these two-crbb areas are still small
relative to the rainfed areas, their second érop fice pfoduction

has contihuously increased since water control was made péssibie by

the'irrigation progect.

Most irrigation projects have so far been designed to
benefit rice producers. But as more dams in the regiohs other
than the Central Region are to be completed in the future, the

upland crops such as maize, cassava and sugar cane will increasingly

receive ?ositive effects from proper flood control and water drainage.

Other infrastructures also contribute to ecopomic incen-
tives for crop production. The most notable and visible infrastruc-

ture is the development‘of road and highway systems over the countryside,

Leslie E.Small, "Economic Evaluation of the Develop-
ment of Water Control in the Northern Chao Phya Region: Some
Pred imindry” Reésult#q?' Brafil Paper N &, OcPartmbnti of: Apamitultural
Economics, Xasetsart University, Bangkok, August, 1971,
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While most of the major national highways were completed during the
First and Second Social énd Economic Development Plans, the Thirﬁ
Plan (1972-19%6) emphasiied on developing farm-to-market road networks
B consisting of feeder roads. Rural and local roads increased from

50% of the total road network in 1971 to 59% in 1975. Thailand had
145 meters of road per one sqhére’kilometer of_cultivated land in
- 1975, Though-tha- inttbase was sdbsbvantiel, the figure is far below

- the World Bank standard of 1500 meters.

Requirements for additional roads are not uniform for
éilifééions of the country. In the Northeast the greatest need
is for rehabilitation of rural roads. .In the South and Southeast
all-weather reads are required to bring rubber and fruits to the
market throughout the years In addifion, penetration roads are to

be built in specific areas to open up poténtial agricultural areas.

Transportation facilities:such as roads and highways
-are iﬁporfént for -cash crop productién Bécause they lower the
marketing costs of agricultural products, and thus increase the
.profit margins of the growers. While the role of these facilities
in provid@ng:incentives to the production of the four crops is
significant, it is beyond the scope of this study to estimate their
.contribution to incentives in crop production.‘ In fact, for most
nonprice incentives, we can only note their existence and describe

them, without quantifying their effects on the four crops. Therefore,
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the unavoidable exclusion of these incentives from our subsequent
calculation can lead to the underestimation of some indicators,

e.g. the effective protective rate and the domestic resource cost.



CHAPTER 3

Values and Costs of Crop Productien

Private and social values and costs of production are
to be determined in order to calculate the degree of profitability
and protection, and the domestic resource costs of the four crops
being examined. For most variables mentioned below, attempts have
been made to use the 1977/78 data in our calculation. But in some czs<s.
cases, yp~tio~ddte data are not availaﬁle, and thus we have to use the iate-

latest available data which pertain to the pre-1977 period.

3.1 Private and Social Values of Production

The private value of production is the f.o.b. price of
one kilogram of an exported crop less all export and indirect taxes.
The private value of production is therefore the portion of output
which is received by private individuals directly of indirectly in-

volved in the process of production from farm to border.

In 1977 rice export was subject to the following taxes:1

Since the premium rates and rice reserve requirement
were changed periodically in 1977, the figures shown here are
weighted averages of tax amounts and percentages. In the
weighting, we take into account the amount and value of rice
export as well as the duration in which taxes were imposed.

- 28 -
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(i) The rice premium of B860 per ton or about 14% of the
f.o.b, price.
(ii) A requlrement for an exporter to sell reserve rice
| in the form of 59 and 156 rice to the government in
the amount equalllng 676 of exported rice at a price
of abbﬁt 60% of the f.o.b, price. This is equivalent to
an export tax of ;0% oflﬁhe fﬂq.b. price.
{iii) Alrequirement for.an e#porter:to sell rice in the from of
100% second class rice for government-to-government sale
- in the-amount of 189% of exported rice at a price of about
70% of the f.o.b. price. This requiremeﬁt'is equivalent
to an export tax of 29% of the f.o.b. price.
(iv) Other taxes, namely, an export duty, business and
| municipal taxes, and an'income tax, which altogether

amount to 7.4% of the f,0.b. price.

The average fio.b. price of 100% rice was about B6,139,50 per
s “ton in 1977, and all export taxes mentioned abave wére estimated at

1719 per ton.or 28% of the f.o.b. prices.

R 1 For a ton.of 100% first class rice exported, the average
amounts of reserve rice and government-to-govermment rice are equivalent
to 0.95 ton and 0.23 ton of '100% first class rice respectively. If
we let P be the f.o.b. price of 100% first class rice per ton, the ad
valorem equivalent of all export taxes would be

(0.14 + 0,10 + 0,29 + 0,074)
1 + 0,95 + 0,23

P or 0,28 P. -
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Therefore, the priﬁate'value of rice was B4.42 per kilogram

in 1977.

The average f.o.b. price of maize was about B2,516 per
ton in 1977, while maize exporters had to pay a business tax of
‘% of sale price, anqﬁa munigipalztax which was 10% of the business
tax. The privatgrya;ue of maize, which is the difference between the
world price and th?P;ndinect taxes, was estimated at about B2.12

per kilogram in 1977.

Exporfers of tapibca pfoducts had to paf the same rates
~ of business and municipal taxes as in the casé of maize exporters.
The weighted average f.o.b. price of tapioca products was about
B1,840 per ton in 1977; which, afiér deductiﬁg the taxe; from it,
yielded the private valuewﬁf tapioca products of about B1.80 per

kilogram.

" In 1977 Sugar‘ekport was subject to a busineés tax
(7% of sale price), a muﬂiéipal ééi (ib% ofrthe Bﬁsiness tax) and
the formal passport fee for expd;t:whiéh.émountéd to B310.11,
B31.60 and B3.80 per ton respectively.l While th;'1977 wor1d ﬁrice
-~ of sugar was averaged at about 84;516 pef toﬂ; the private value

of production for sugar was about B4.16 per kilogram.

From the point of view of a country, the social value
of an export should reasonably be apprdximafed by foreign exchange

eatned from selling that export in the world market. Therefore,



- 31 -

in this study the social’values of the four crops are their f.o.b.

prices which are as follows:

rice 1 B 6.14 per kilogram of 100% white rice,
maize : B 2.52 per kilogram of average-grade maize.
cassava: B 1.84 per kilogram of tapioca pellets.

sugar : B 4.52 per kilogram of raw sugar.

3.2 Private and Social Costs of Production

For the purpose of calculating profitability, protection
and domestic resource costs, the costs of production"can be divided
into primary factor costs, the costs of tradable inputs, tﬁe COsts

'of processing, marketing and transportation, and the social cost

of foreign exchange.:

3.2.1 Primary factor costs: These costs can further be

divided into the costs of labor, capital and land, both directly

and indirectly used in the production process.

a) Direct labor cost: The private cost of direct

labor is the actual cost ‘of 'labor directly utilized in the farm-level
prodiction of primary products, namely, paddy, tapioca roots, sugar

cane and maize. This labor cost is therefore the sum of all labor

costs actually incurred inieve;y stage of farming, namely, land prepara-
;ion, plgnting, caring and.hafyegtingj The private cost of direct labor
is calculated by mul}iplying‘;he sum of physical units (namely, man-

days) of direct labor by wage rates of both family and hired labor.
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The wage rates usg@ are those which prevailed in each producing
érea in i977 and are categorized according to different activi-
ties in the production process. Our survey data indicate that

the daily:wage rate of a hired laborer ranges from B15 to B30.

The difference in the wage rate used for different production
activities is due to different labor market situations in the
selected areas and different types of skill and experience required

in various stages of farming of each crop.

~The social cost of direct labor is the physical units of
&irect iabo; multiplied by shadow wage rates. Theoretically, a
shadoﬁ wage rate should reflect the social opportunity cost of . -
laﬁ?r. Iﬁ #hisrsyudy, thg shadow wage rates used are approximately
représented by the weighted averages of market wage rates in farm.
and non-farm periods over the year. The duration of these periods
ave used as the weights in estimating'fﬁoéeiéveféées. Tﬁe range of
the estimated shadow wage rates shown in table 3.1'is similar to
the market wage rates, i.¢. bétween B30 per aay:ih.Nékorn Pathom
and BIS‘peeray in Chiangrai. It should be noted that wage rates,
_b;£h-market and shadow, arev;ﬁé higheéﬁ inifﬁé Central Region Changwad
-like Ayudhaxa and,Nakorn,Pgthom!.and‘are relatively low in the Northern

and Northeastern areas, such as Chiangrai and Nakorn Rajsima..

U b) Indirect labotr cost: Indirect labor is that

.pait-of labor which is used in the production of all non-primary

inpits used in producing the four export crops. These inputs include
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TABLE 3.1
| THE ESTIMATED SHADOW WAGE RATES

AT

- unit: B/day

Changwad Wage Rates
Rajburi N - ISP U 23
;Nakorn_Nayok o o 23
Supanburi | R : _ o 22
.. Ayudhaya ' C _ 28‘
.- ‘Nakorn Pathom o . 30
.1 i-Nakorn Rajsima - ’ | 18
- .. Chiangrai -_ o ' 15
Saraburi | - ? - 20
. Lopburi o N 23

.. .Cholburi . S -2

- Source: - Estimggqq;from_survey'data.'

feftilizers@-pesticide,‘;nsecticide, herbicide, fungicide, fuel,
 tractors, water pumps, animals, various farm implements and other

services.  Included in,indirect labor is the labor domestically used

in"processing, transporting and marketing these exports,) As far as

17 See the separation of indirect labor cost in non-primary
inputs, processing, transportation and marketing in sections 3.2.2 and
'3.2.3- .
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wage rates for 1nd1rect labor are concerned we have no basis and

’ __:f.t. SR Tt '.'1..- R LT A
1nformat10n to dlstlnqulsh between market and soc1a1 costs. Con-
sequently, we assume that both social and prlvate costs of indirect

labor are the same.

.c) Capital cost: Capital cost consists of the

opportunity cost of loanable funds used in production and depreciation
and maintenance costs of fixed assets. The cost of loanable funds

is represented by interest charged on total variable cost of production.
The interest rate paid by farmers varies according to the source of
fund and the location and size of farm. Ideally, the social interest
rate should be reflected by the social opportunity cost of capital.

In this study, it is beleived that the interest rate in the'noninter-
vation unorganized capital market approximately indicates the true
social cost of capital. Therefore, the social opportunity’cost of
loanable funds is calculated using interest rates charged by noninsti-
tutional sources in dlfferent reglons These rétés range from 22%
per annum to 26% per annum. The private cost of loanable funds is
calculated from the weighted average of institutional and noninsti-
tutional interest ratéé, the weights being the_shaqu pf ingtitutional
and noninstifutional loans for each region, The‘eétimated ﬁrivate

interest rate ranges from 12% per annum to 19% per annum.

Capital depreciation is estimated by the straight line method
of depreciation of fixed assets whose value exceeds B100. Maintenance

cost of fixed assets i5 obtained directly from our survey data. While
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there is no basis for any distinction between private and social
costs, the estimate of depreciation and maintenance cost is assume

to be identical for private and social calculation.

Direct capital and indirect capital are distinquished
‘based on the same concept used in distinqﬁishing direct labor and

indirect labor.1

d)_ Land cost:2 Land cost is represented by net
returné on the best alternative use of land in the producing areas.
evaluated.at market price. Private and social land costs are:
assumed to be identical. For sugar cane, cassava is the best alterna-
tive crop for Rajburi and Supanburi, while rice and maize are the
best alternative crops for Nakorn Pathom and Utaradit respectively.
Sugar cane yields the best alternative returns for rice in Rajburi,
Nakorn Pathom and Supanburi. Rice in Nakorn Rajsima and Nakorn Nayok
has cassava and maize respectively as the best alternative crops.

The best alternative crop for maize are mungbeans in Lopburi and
Saraburi, rice in Chiangrai, and cassava in Nakorn Rajsima. For
cassava, sugar cane is the p0551b1e alternatlve crop in Rajburi

and Utradlt and maize in Chlangral.

1 The separation of indirect capital cost in non-primary
1nputs processing, transportation and- market1ng is shown in sections
3.2.2 and 3.2.3.

2 See detailed calculation of land cost in appendix B,
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3.2.2 Cost of tradable inputs;l

The intermediate inputs used in produc1ng the
four products are fertlllzers, 1nsect1c1de, fuel, tractor, water
pumpingragd animal. Some of these intermediate inputs are imported,
and y;riff and any other special taxes are imposed on them. Before
these intermediate inputs are distributed to the farmers, they
generate value added in the domestic market which can be separated
into two components, namely, iabor and capital costs. The user's
cost at farm level are divided into three important componeﬁts as

shown in the formula below:

y = F+V + T
- c -
U; = user’s cost at farm level
F = foreign content of Uc
Vv = value added generated in the domestic economy
T = over all taxes levied by the government

V is further divided in indirect capital cost (K) and
indirect labor cost (L). The breakdown of components for these

intermediate inputs, most of which are tradable inputs, is shown

in the table below.

: 1 See detailed. explanatlon on the calculatlon and
descr1pt10n of tradable inputs in appendix C.
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TABLE 3.2

i THE "BREAKDOWN -OF COST- COMPONENTS OF INTERMEDIATE INPUTS, -
AS PERCENTAGES OF USER'S COST

Intermediate Foreign Capital : Labor. Taxes

Inputs Content - Cost Cost
Fertilizers - |

-rice and maize 85 11 _ 2 2

-sugar cane 74 5 6 15
Fuel 62 7 1 | 30
Pesticide 80 6 10 4
Trac;qr_servicg 54 12 30 4
Pump service‘ . 79 A: 6 ' 5 10
Animals e Y 20 -

. Source:  See appendix C.

‘Seed, stem and $talk are also tradable inputs in the
cultivation of the four crops. For rice and maize, the private
cost of seed is the expensé’ihaf‘farmers actually pay in growing
_.Egprgsented by the equivalent f.o.b. price
of unprocessed product, i.e. unmilled rice in the case of paddy
and unprocessed maize in the case of maize., The method of cost
caleulation fqr sugar stalks is similar tovthe cases of rice and maize.
While the pri#ate cost of sugaf stéiks is what. sugar cane growers

actually pay for using them in planting, their social cost is the

value of sugar cane stalks evaluated at their equivalent world price.
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Cassava stems, on the other hand, have very negligible cost, both
private and social.. The only cost incurred is labor cost involved
in stem cutting. Therefore, only labor cost is regarded as social

and private cost of cassava. stems.

3.2.3 Processing, marketing and transportation costs:l.

For each crop, the sum of these three costs are

estimated using the following identity:

PR+ TR +M = WP -T - FP

where PR = - the cost of.processinglprimary output
TR = domestic transportation cost
M = domestic marketing cost

WP = world price of finished product to be
exported or f.o.b. price
T .= all export taxes

FP = farmgate price of primary output

These variables are expressed in terms of baht per

unit of exported product. First, the processing costs of rice,

L See detailed explanation and estimating procedures
of the processing cost in Appendix C. o '
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maize, cassava and sugar cane are derived from the cost studies

of rice milling, on-farm maize processing, tapioca chippiﬁgiénd
pelletizing and sugar milling. Then the processing cost structures
of these crops are broken down into foreign content, éépital ééét,
labor cost, and taxes, as done in the case of tradable inpﬁts. The

breakdown of these cost components is shown in table 3.3.

TABLE 3.3

THE BREAKDOWN OF COST COMPONENTS OF PROCESSING,
MARKETING AND TRANSPORTATION COSTS, EXPRESSED
AS PERCENTAGES OF USER'S COST

foredin | Capital | Labor | gy

P;Scessing
- Rice 4 63 33 -
- Maiz‘el s 12 30 4
. Tapioca 13 18 51 18
- Sugar cane 34 3 53 : 13 -
Transportafion 50 | 41 ‘ 24 _ 5
Mar‘k.elting 10 30 ] 50 10

Source : See Appendix C.
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After deducting export taxes, farmgate price and
,pxocessing cost form the f.0.b. price, the remaining represents
marketing and transportation costs. Since we have no empirical
basis to separate ma;kgting cost and transportation cost, an
assumption is made that they are approximately equal, PRased
én some empirical studies of transportation cost, its cost com-
ponents are broken down into foreign content, capital cost, labor
cost and taxes, as shown in table 3.3. As for marketing cost, it
is reasonable to assume that half of the cost can be accounted for
by labor cosf, and a?%foximateif 10%, 30% and 10% are allocated to

foreign content, capital cost and taxes respectively.

3.2.4 Social cost of foreign exthange: Although there

are various definitions of the social cost of foreign exchange,

we will use the most practical and widely used one. In this
study, we define the shadow exchange rate as the rate of exchange
which would prevail wheﬁ all trade barriers were eliminated and
when the balance of payments was in equilibrium. A study has been
made to estimate the shadow exchange rate of the baht for 1976.1
The study takes into account the elasticity of demand anérsupply
.of e&ports, the elasticity of demand for imports, the structure
of trade and trade distortions, the value of imports and exports

at the effective exchange rate, and net capital inflow. In the

See Supote Chunanentathum, Trade and Balance of Payments
of Thailand, 1977, (Mimeogranhed.)
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case where net capital inflow is ignored, the shadow exchange rate
is found to vary from B21.93 per US. dollar to B24.50 per US. dollar,
or from 7.50% to 20.10% above the average official rate of $20.40

. per US, dollar in 1976,. When net capital inflow is taken into
account, the shadow:exchange rate is 3.30% to 8.80% above the
official rate, or bétween 321,07 per US. dollara‘and B22.20 per US.
dollar. The calculation wh;gh takes into accounfrnet c%ﬁitg; in-
.zﬁ}ow ig be}igvedrgowbé moreurealiStic. Theréfore, to refiétf the
maximum degree ;floveryaluétion of the EEEE? we seiect B22.20 per

US. dollar as the estimate of shadow exchange rate to be used in

this study. -



CHAPTER 4

PROFITARILITY AND PROTECTION

4,1 Indicators of Profitability and Protection

The estimates of values and costs described iq the
previous chapter now enable us t6 calc#late the degree Qf profita-
bility and protection fof rice, maize, cassava qgg sugar cane.

The following indicators will be used as measures of profitability

and protection.

1. Private profitability (PP): This indicator is

calculated by subtracting factor costs other than capital evaluated
at domestic prices and indirect taxes from value added at domestic
prices. It indicates how much the private individuals involved in

the production of each export crop will receive as their profit.

2. Social profitability (SP): This equals value added

at world prices less factor costs other than capital at opportunity
cost. It shows a return in the form of profit to a society as a
whole. Social profitability is inclusive of taxes because tax

revenue is regarded as part of the return to the society,

3. Net social profitability (NSP): This is social pro-

fitability netted by the opportunity cost of capital used in produc-

tion, Net social profitability is calculated at the actual exchange

- 42 -
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rate and at the shadow price of foreign exchange. NSP at the
shadow exchange rate’can be used as one of the indicators which

reflect comparative advantage for each crop.

4. Nominal protective coefficient on output (NPCO):

This indicator is represented by the ratio of gross output at its
domestic price to gross outpuf at its world price. It indicates
the extent to which the private gross return deviates‘from what

it would be without output price distortion.

5. Nominal protective coefficient on tradable inputs (NPCI) :

This equals the ratio of tradable inputs at domestic prices to
tradab}é inputs at world prices. The indicator shows the degree

to which thggactual cost of tradable inputs differs from what it
would be with no tradable input ﬁrice distortion. Nominal protective
coefficient on tradable inputs at the farm level (NPCI.) is also
estimated by excluding processing, marketing and transportatiqp
costs;from total tradable input cost. Ang;her measure of n@hiﬁal
protegtion is nominal protective coefficient on tradable‘inputs
exclusive of seed cost (NPCISJT This measure is calculated to

assess how much NPCI would change if seed cost, which is depressed

by export taxes (especially the case of rice production}, is excluded.

1 see Appendix E. for the explanation and derivation of EPC.
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6. Effective protective coefficient (EPC)I: The concept

of nominal protection on output does not take into account the

effect of protection on tradable inputs. A better measure is
effective protective coefficient which includes the nominal protective
effect on both output and input. EPC is expressed as the ratio of
value added at domestic prices to value added at worla prices. Using
Corden's method, we include the value of nontraded inpuﬁs, indirectly
and directly used in production, in value added. EPC indicates the
extent to which the actual return to'primary factors and nontraded
inputs differs from what it would be if there is no trade distortion

in the prices of output and inputs.

o

The estimated indicators of profitability and protection

for the four crops in some selected provinces are shown in table 4.1.

4.2 Intracrop Comparison

Rice: The differences in private and'soéiél brofitability
of rice production in different changwad éan be explained by.the
variations in yield in these producing'areés. The highest yieids
in Nakorn Pathom and Ayudhaya cause the values of all their profi-
tability indicators to be the highest. The lowest private and sociél
profitability can be found in such low-yield areas as Nakorn Rajsima
and Rajburi. This result generally conforms with our expectation,
since it is generally believed.that the Central Region, in which
Nakorn Pathom and Ayudhaya are located, is one of the most efficient

rice producing areas in the country.

1 see Apnendix E, for the explanation and derivation

of EPC.
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TABLE 4.1

PRIVATE AND SOCIAL PROFITABILITY, NOMINAL AND EFFECTIVE PROTECTION,
AND YIELD OF RICE, MAIZE, CASSAVA AND SUGAR CANE IN SELECTED
CHANGWAD, 1977/78

o o Private Social Net Social
Production Activity Profitability | Profitability | Profitability
(PP) {SP) at Official
- Exchange Rate
| (NSP at OER)
Rice:
Rajburi, wet season, 194,99 445.78 245.16
transplanting o
Rajburi, wet season, 87.41 -130.87 -221.,26
broadcasting ‘ o
Nakorn Nayok, wet 217.17 679.40 454,85
season, trenaplanting - _
Nakorn Nayok, wet 168.14 ~-340.26 214,98
season, broadcasting
Nakorn Rajsima, wet 122.58 -398,30 - -542.01
season, transplanting - :
Ayudhaya, wet season 190,69 1,031.72 837.73
broadcasting _ . .
Nakorn Rajsima, dry - 215.46 217,31 .. =120.24
seseason, transplanting .
high-yield variety
(HYV) : -
Supanburi, dry season, 163.89 913.87 . 753,93
transplanting - o
Nakorn Pathom, dry 258.55 1,749.37 1,483.51
season, transplanting
(HYV)
Maize: . . ' -
Lopburi, first crop 66.60 -269.67 ~339.,50
Saraburi, first crop - 96.21 176,99  79.55
Chiangrai, first crop 85.55 -207.35 -309.68
Nakorn Rajsima, 96,95 - 38.32 ~144 .89
first crop '
Nakorn Rajsima, 75.21 -225.53 -339.76
second crop
Cassava: .
Cholburi 234.76 372.84 124,54
Rajburi 362.81 573.16 263,96
Nakorn Rajsima 159.91 643.74 466.90
Sugar cane:. . ST S
Rajburi 563.45 738.22 110,95
Nakorn Pathom 809.93 994,24 99.02
Supanburi 624.97 752,54 40.98
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- TABLE 4.1-<Continued

\ Net Social "~ Nominal Nominal

R - - - |{Profitability Protective | Protective

Production Activity at Shadow Coefficient | Coefficient

C _ Price of on Qutput on Tradable
R Foreign Exchange (NPCD) Inputs
(NSP at SPFX) (NPCI)

Rice:

Rajburi, wet season, 356.60 0.72 0.96
transplanting ' '

Rajburi, wet season, -181,96 0,72 0.79
broadcasting ' .

Nakorn Nayok, wet season, 586.13 . 0.72 0.88
transplanting ' RO L

Nakorn Nayok, wet season, 300.56 “0.72, | 0.85
broadcasting I b

Nakorn Rajsima, wet -503.35 0.72 = - 1.05
season, transplanting A

Ayudhaya, wet season, 967.83 0.72° - 0.76-
broadcasting

Nakorn Rajsima, dry season, - 24,68 . 0.72 1.01
transplanting, high-
yield variety (HYV) 1

Supanburi, dry season, 892.48 0,72 0.92
transplanting

Nakorn Pathom, dry season; 1,707.39 = 0.72 ‘ 1.03
transplanting (HYV)

Maize: 5
Lopburi, first crop -329.31 0.98 1,07
Saraburi, first crop 133,81 .98 1.11
Chiangrai, first crop -281.44 _ 0.98 1.09
Nakorn Rajsima, first crop - 80.16 ‘ 0.98 _ - 1.12
Nakorn Rajsima, second crop -297.82 0.98 L 1.12

Cassava:

Cholburi 217.49 0.98 1.16
Rajburi 415.74 0,98 1.19
Nakorn Rajsima 593.87 0.98 1.28

Sugar cane:

Rajburi ' 256.76 0.92 1.18
Nakorn Pathom - 334.39 0.92 1.11
Supanburi 225.73 0.92 1.08
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TABLE 4.1--Continued

NPCI NPCI Effective :
Exclusive |Exclusive | Protective Yield
. ‘o of pro-. of Seed |[Coefficient
Production Activity cessing, Cost" (EPC) (kg./rai)
“Marketing | (NPCI) :
and Trans- '
portation
Costs
(NPCIF)

Rice:

Rajburi, wet season, 0.94 1.09 0.67 338,08

 transplanting

Rajburi, wet season, . 0.76 1.09 0.70 141.02
brodidtasting ' ‘

Nakorn Nayak,wqb season, 0,86 1.07 0.70 398.86
transplanting

Nakorn Nayok, Wet season 0.78 1.08 0.70 273.27
broadcastlng

Nakorn Rajsima,. wet seasén, 1.04 1.09 0.58 145.00
‘transplanting

Ayudhaya, wet season, 0.64 1.13:. 0,71 411,00
broadcasting -

Nakorn Rajsima, dry season, 1.01 1.06 0.64 332,44
transplanting, high-
vield variety (HYV) . '

Supanburi, dry season, 0.89 1.08 0.68 441,25
transplanting

Nakorn Pathom, dry season, 0.97 1.06 0.66 732,00
transplanting E¥§V)

Maize: ‘ o - , :
Lopburi, first crop . 1.96 1.09 0.92 86.41
Saraburi, first crop . 1,08 1.12 0.96 271.11
Chiangrai, first crop i 1.06 1.09 0.94 167.90
Nakorn Rajsima first crop 1.12 1,10 0.95 327.14
Nakorn Rajsima, second crop 1.10 1.10 0.95 233,75

Cassava:

Cholburi 1,05 1.16 0.95 .1,956.09
Rajburi 1.07 1.19 0.94 2,859.25

* Nakorn Rajsima 1.06 1.28 0.9¢ 2,156.08

Sugar cane: : '

Rajburi 1,32 1.09 0.85 5,471.94
Nakorn Pathom 1,24 . 1.06 . .0.88 8,315.04
Supanburi 1.16 1.07 0. 88 6,732.86

qfor private and social profitability, the un1t is baht per

rat.
S8oarce @

See appendix E.

All protective coefficients are ratios.
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"Thé'transplan;ing‘technique'of”rice production seemed -

to bgﬂmorg profitabre than the'broﬁdcasting one in the same changwad,
-Euéh a$ Raﬁburi.and Nakorn Nayok. Again the resuit iﬁ as expécted,
because the transplanting technique enables more intensive use of

land and labor, thus yielding more rice per rai than broadcasting.

‘The result for Nakorn Réjsima also shows that rice pfo-
duction in the dry season was more.profitable tﬁantin thé:wet season.
" But this ié simply because the high yield variéfy.pf rice is grown i
in the dry season, while farmers usually grow the?t:aditidﬁal variety
in the wet season. Based on the estimates of nét social profitability
at shadow price of foreign exchange for rice prodﬁqtion, the results
clearly show that broadcasting, wet season rice production in Rajburi,

and transpianting, wet and dry season rice production in Nakorn

Rajsima had no comparative advantaged in the‘crop year 1977778

The nominal protectivé.éoefficient on rice output is
0.72, mainly because the overall tax rate of 28% of the f.o.b.
price was imposed on fice export in 1977, The negative protection
given to tradable inputs, as reflected.by the nominal protective
coefficient on tradable inputs (NPCI) being less than heavy export
.'tax. The value of seéd; which is regarded as a tradable input,
was substantially depféssad the tax. And consequénfly this lowers
the overall degree of protection on tradable inputs in most activities,

‘particularly when processing, markéting and transportation costs
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are exc;uégd. Thé role of 'rice export tax in causing‘negative pro-
.tection_on{tradable iﬁpﬁts'is caufivmed whep nominal protective
coefficient oﬁ tradable inputs éxclusive of seed cqst {NPCIS) is
calculated; The ekﬁluéicn'bf seed frem tradable inputs raises the
values of:NPCIS for.:i:: in all selected.ghgngwad above unity,
uh};hnmeaﬁs-fhat there was positive protecticn on tradable inputs
other than seed. However, in cases where sead cost conétitutes
a.relatively sméil ;orﬁién of total tradable input cost, all measures
of NPCI have the vaiue greater than unity. :This”occuré in Nakorn
Rajsima's wet znd dry czason rice and in Nakorn Pafhom‘s drﬁ'season
HYV rice. It should be not=a also that the NPCI for'the broadcasting
technique seems to be smaller than ;ﬁaf fof the'traﬁsplanting technique.
And this can te explairnad pg,the fagt that the uvrdadcasting technique

2
—————

uses much more se2d per rai than the transpianting technique.

The effectivé protective coefficients (EPC) for all rice

production activities ars sigairicantly less Tazn unity, ranging

from 0.59 to 0.70. Aﬁaih,“fhis is nainly due to the export tax

i

which subsféntiaiiy’depféssed‘the comestic price of rice in 1977.
Therefore, there -is an qyid;ncc that the tzx sysfeﬁ was a major
disincentive to rice prcdgﬁtioﬁ. PTﬁé activities with low EPC are

those with positive nominal é&otéééidﬁﬁbn tradable inputs. Broadcasting

ricé seems to have a higher EPC than transplanting rice, simply

because its NPCI is lower.
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Maize: Private profitability per rai for all maize production
actiyities was relatively low, and all measures of social profitabi-
lity were negative for all except for maize production in Saraburi.
This is because the crop year 1977/78 was really a disastrous year
for maize growers, The yield in that year was abnormally low.

.For instance, the normal maize yield in Lopburi usually exceeds

300 kilograms per rai, while the 1977/78 yield was at the very low
level of 86 kilograms per rai. An adjustment is made in chapter

5, where normal yield data are used instead of the actual'}ield data

of 1977/78,

The NMPCO of maize shows an only 2% decrease of gross
output value as a result of a minor tax on maize export. All
measures of NPCI were greater than unity, ranging from 1.06 to
1.12. Therefore, the tradable inputs used in maize production
were subject to 6% to 12% nominal rates of protection. The EPC
was slightly less than unity, imﬁlying that when protection. on
output and inputs is taken into account, the net effect of negative

protection on maize production was rather small.

Cassava: The highest private profitability can be found in

Rajburi, but Nakorn Rajsima had the highest social profitability.

. .-This is due to the fact that the social opportunity cost of land in

Nakorn Rajsima was not so high because its next best alternative

crop did not give a high return. The positive NSP at SPFX for
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‘cassava indicates that Thailand had a comparative advantage in

cassava production in 1977/78. = . BN

The NPQO of cassava was slightly lower than unity, and
all indicators of NPCI were 7%-28% above unity. Its EPC, averaging
about 0.95, indicates that the net effect of price disincentives

on cassava was to lower the domestic value added by 5%.

Sugar cane: Sugar cane pfodl;xction 1n Nakorn Pathom yielded
the highegt private and'sociéi profitability because it had the
“highest field per rai. All thfee producing areas certainly had
comparatiﬁéiadvantage in sugar caﬁe production as theif NSP at SPEX
for 1977/78 was positive. The'figufes'for NPCQ,‘NPCI, NPCI,, and
NPCIs show a similar:yicture as in the cases of maize and cassava.
The EPC of 0.85-0.88 indicates that domestic value added of sugar
cane prqduétion was reduced by 15%-12% as a result of taxes on

sugar export and the tradable inputs used in its production.

4.3 Intercrop Comparison

" The results,in tabie 4.1 give a clear evidence that,
among the four crops, rice was the crop most heavily suffered
from taxes and other price disincentives. 1Its NPCO and EPC were

the lowest and significantly below those for the other three crops.

In comparing these crops, it is reasonable to examine

them in the same changwad. As far as our‘Study is'cdncerned;



- 5§52 -

there are four changwad in which more than one Crop was grown in
1977/78. They are Rajburi (rice, cassava and sugar cané), Nakorn
Rajsima (rice, maize and cassava), Supanburi (rice and sugar) and

Nakorn Pathom (rice and sugar).

It seems that sugar cane was the most privately and
socially profitable crop in Rajburi. Nevertheless, when sociai
profitability is netted by capital social cost, the net social
profitabili;y_at the official exchange rate and the shadow price
of foreign‘exchange of cassava was higher than those of sugar
and rice, This is because sugar cane required relatively more
capital in its production, and subtracting ;apital cost from
social profitability.lawers NSP of sugar cane more than that of

cassava.

In Nakorn Rajsima it was most privately profitable to
grow dry season transplanting rice, but SP and NSP of cassava
was the highest, exceeding those for rice and maize. Cassava‘
was the only crop with positive NSP, indicating thaé'ii_had. |
definite chPa;ative advantage over other crops,: at- least as

far as production in 1977/78 is concerned.

In Supanburi and Nakorn‘Pathém;uif wés.much more profitable,
from ‘the private point of view, tb gréw suga;‘canelthan rice.‘
But rice became more socially profitable, in terms of gross and
net calculation, than sugar cane. This was due to the factothat

BUTar Cat
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sugar cane cultivation was more capital intensive and, thus; its

opportunity cost of capital was very high relative ta rice.

Therefore, based on the i9f5/78 yield da;a, it can be concluded
tght it was most privately profitablé ﬁo grow sugar cane in Rajburi,‘
d%y season transplanting rice in Nakorn Rajsima and sugar cane in
‘Supanburi and. Nakorn Pathbm.“:Whilé'from:the social point of view,
the society would be betber off in terms of profitability by
érowing cassava in Rajburi gﬁd Nakorn Rajsima, and rice in Supanburi
and Nakorn Pathom. But it must be pointed out that our conclusion drawn
he;e is based on the 1977/78 COSsts én& returns data. Since the sb-
normalipy in weather condition in 1977/78_adver§e1y affected produc-
tion of the four: crops différently—ﬁéize was the crop most affected,

any conclusion on their relative profitability cannot be generalized

for other time periods. Moreover, due to lack qf_information, we

can include only price incentives and“disinceﬁtiVes in our calculation,
and totally ignore the effect of ﬁdﬁp;ice-incentives, such as agri-
cultural credit subsidy and‘i;;igation.wyincluding EhéSé-nbﬁpricé

incentives would certainly raise the values of all profitability

and'protectidn indicators to somm extent.



CHAPTER 5

DOMESTIC RESQURCE €OST

5.1 The Pattern of Comparative Advantage I

The degree of‘comparative advaﬁtage in expott productign
is represented.by.domestic resource cosf ratio (DRC) which equals
the ratio of total domestic factor:cost atﬂspcial opportunity éost
to value added at world prices, expressed in domestic currency unit}
This indicatof éhows the extent to which the total domestic cost of
producing a unit of output varies from the value gained from exporting:
it, If value added at world prices iskevaluatgd in terms of foreign
currency, the ratio of the DRC to shadow prrice of foreign exchange
shows the degree to which the social opportunity cost of domestic
factors differs froﬁ a net marginal unit of.foreignzexchange earned.
When the ratio fof an export is less than 6ﬁé,zit_implies that the
country has d';omparatiye advantage in producing that product because

its total domestic factor cost is less than its return.

The estimated domestic, resource cost -indicators for the

selected production activities are shown.in table 5.1, Normal yields

1 See detailed explanation and derivation of domestic

resource cost in appendix E.
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TABLE 5.1

' DOMESTIC RESOURCE -COST' AND YIELD OF RICE, MAIZE, CASSAVA AND SUGAR
CANE IN SELECTED CHANGWAD, 1977/78
CANE "IN SELECTED CHANGWAD, 1977/78

Domestic Ratio of DRCY  Yield®

Production Activity Resource Cost to SPFX/OER (kg./rai)

Ratio (DRC) ' '

Rice:

Rajburi, wet season 0.80 0.74 338.08

transplanting

Rajburi, wet season, 1.51 {0.82) 1.38 {0.75) 141.92 (234)
broadcasting - '

Nakorn Nayok, wet season,| (.69 0.63 398.86
transplanting

Nakorn Nayok, wet season,| 0.77 0.71 . 273,27
broadcasting =

Nakorn Rajsima, wet 2.26 (1.54) 2,08 (1.41) 145,00 (201)
season, transplanting

Ayudhaya, wet season, 0.42 .38 411.00
broadcasting '

Nakorn Rajsima, dry 1,11 1.02. 332.44
season, transplanting,|

. high-yield variety (HYV}1.1 :

Supanburi, dry season, 0.51 0.47 441.25
transplanting (HYV) _ . y :

Nakorn Pathom, dry season 0.40 0.37 732.00

transplanting (HYV) '

Maize: o : : .
Loburi, first crop 4.00 (0.90) 3.67 (0.82) 86.41 (375)
Saraburi, first crop 0.87 (0.66) 0.80 .(0.60) 271.11 (414)
Chiangrai, first crop 1.99 (0.99) 1.82 (0.91) 167.90 (352)
Nakorn Rajsima, first crop 1.20 1.10 327.14
Nakorn Rajsima, second '} 1.73 (1.31) 1.59 (1.20) 233.75 (267)

crop o | . :

Cassava: .

Cholburi 0.88 0.81 1,956.09
Rajburi 0.84 0.77 2,859.25
Nakorn Rajsima 0.67 0.61 2,196.08

Sugar cane:

Rajburi 0.93 0.85 5,471,94
Nakorn Pathom 0.96 0.88 8,315.04
Supanburi .98 0.90 6,732.86

a .. . ] N . SRR
Figures in parentheses are estimated using normal yields.

b Figures in parentheses are yields in the 1936/77 crop year

which is regarded as a norma

Source: See appendix

1 year,.
E.
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are also used in the calculation in .cases where abnormally low
yields were obtained in 1977/78, mainly for maize and rice in

..some areas..

Among rice pr1duct10n act1v1t1es, the Central Region
'rbhéngwad; such as Nakorn Pathom, Ayudhaya Supanburl and Nakorn
Nayok, seemed to have the msot comparatlve advantage over changwad
€1n other regions, such as Nakorn R3351ma in the Northeast. Their
domestic resource cost, compared with the shadow price of foreign
exchange, ranged from 0 37 to 0.71, while that of rice in Nakorn
R3351ma exceeded one, even when normal ylelds are used instead
of the actual 1977/78 yield. Transplanting rice seemed to a
slight edge in comparative advantage of production over broadcasting
rice, as seen in the cases of Rajburi and Nakérn Nayok, Wher@l;he
DRC for transplanting rice was slightly lower than that of broadcasting
rice. In general, our DRC estimates for rice production are higher
~than those found by Narongchai and Atchana ! While their fatid of
::.DRC to SPFX/OER of rice productlon in some Central Reglon changwad
ranged from 0 23 to 0. 37 our estimates in the same region ranged
from 0.37 to 0.75. The main reason for the difference is because
the world price of rice in 1974, the year on which their study was
based, was B11,170 per ton, which is 80% higher than the 1977

world price.

. 1 See Narongchai Akrasanes and Atchana Wattananukit,
02 01t., table A-16, pP. 210-11
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The DRC indicators for maize, when estimated form
fﬁe aéfual'1§77/78 yields, show no comparative advantage in pro-
ductiéﬁtiﬂééll selected producing aréas, éxcept Saraburi. But when
the nor@allfieid.date are uséd, it is found that Nakorn Rajsima
was the only éhangwad that had no comparative advantage in producing

maize.

- Table 5.1 also shows that activities for cassava and
sugar cane consistently have their DRC estimates beld&lone. But
although those for cassava are significantly different frém one,
those for sugar cane are only marginglly below one. This means
that while cassava from Thailand had a clear comparative advantage
in the world market, some small reductions in the world price and/or
the yield of sugar cane could possibly eliminate Thailand's com-

parative advantage in sugar export.

In compafihg the DRC of érops grown in the same areas,
fhe fesults are Qery similar to those found in the analysis of
netlsoéial pféfitabiiity'at'the shadow price of foreign exchange in
tﬂé'pfeéiguﬁichaéfér; The crops with the most comparative advantage
are the lowest DRC ratio were cassava and rice in Rajburi, cassava

in Nakorn Rajsima, and rice in Supanburi and Nakorn Pathom.

The overall picture seems to be that, when adjustment

is made for those activities with abnormally low yields, all selected
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crop activities, except rice and maize in Nakorn Rajsima, had
comparative advantage in production.,  On the average, rice, particularly
rice grown in the Central Region changwad; had the highest comparative
advantage, followed by cassava, maize and sugar cane. This con-
clusion seems to support the hypothesis, put forward in chapter 1,
that rice production has the lowest DRC, and thus the highest com-
parative advantage among Tha;lgnd's major export crops. If this is
true, crop diversification in Thailand over the past‘period, which

has resulted in reducing thé share of fiqe in total production,

seems to have shifted resources in a rathef inefficient ﬁanner,

in other words, resources have been allocated away €rom thé lowest-
cost crop to the higherucbst crops. Therefore, the result seems

to reject thé hypotheéis of efficient resource allocation stated

also in the first chapter. However, we hasten fo add that this
conclusion may be more applicable to the Centrel Region thén to ofher
regions, since it is found in our study that the Central Region

has a clear comparative advantage in rice production, while in other
regions, such as the Northeast (represented by Nakorn Rajsima in

our study), non-rice crops seem to be more suitable and profitable

to grow than rice.
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5.2 Sensitivity Analyéié

The result and conclusion in the preceding sectiom is
rather static in the sense that they are based on the 1977 world
prices of output and only one set of cost and yield data, which
partain to the 1977/78 crop year d¥ some other 'normal" year.

For policy purpose, it is interesting to exaﬁiﬁe-wﬁaf would happen
to theJDRC estimates of these crops when the values of thése da£a.
changéﬁﬁarginally. It would be useful to know, for instance, how
world prices of the crops in a future year would affect their
comparative advantagg,_given other things being constant. This
knowledge will assist policy makers to decide on a plan to diversify

crop production in Thailand.

Such an examination involves a sensitivity analysis
of the effects of changes in input-output coefficients and world
‘prices on DRC estimates. For the sake of simplicity and clarity,

the ceteris paribus assumption is adopted in the analysis. That

is, when examine changes in one variable on costs, yield and world

price, it is assumed that all other variables remain constant.

5.2.1 The DRC sensitivity analyéis‘with respect to

input ~output coefficients: The degree of sensiti-

vity of a DRC ratio with respect to a variable is represented by a DRC

elasticity which shows the percentage change in that vériable needed
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to cause a one percent change in the pRC‘ratio. Therefore, the
lower the value of DRC elasticity is, the more sensitive the DRC
ratioc is to changes in thé vatiable’

. - DRC eiastiéity esfimates with respect to the opportunity
cost of labor, land, domestic capital, fertilizer, processing-
transpprtation-marketing, and yiild per rai are presented in .

table 5.2.

For almost all crop production activities under study,
the DRC'éiasticities with respect to yield indicate the highest

degree of sensitivity of DRC to changes in yield. For rice, the
N ‘

P

elasticities range from -1.17 for Rajburi to -2.13 for Ayuihaya.
The elasticities for nonrice upland crops have their values ranging

from -0.4 for Lopburi maize to -2.12 for Rajburi cassava.

As far as ?;ce is concerned, labor cost comes next in
terms of the high degree of DRC sensitivity, with thg elasticity values
between 1.47 in'Ayudhayq and 2.43 in Nakorn Nayok. The DRC elasti-
cities with respect to land cost are consistently higher for dry'
season rice than for wet season rice, while the reverse is true in
the case of DRC elasticities with respect_fgrtilizer cost.1 This parti-

cular result can_be_grtributéd'to the fact that the opportunity cost

ST . e
1 this has also been found in the study by Narongchai
and Atchana. See Narongchai Akrasanee and Atchana Wattananukit,
op.cit., p. 190,
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TABLE 5.2

RN DRC ELASTIGITIES WITH RESPECT TO INPUT - OUTPUT COEFFICENTS

Production Activity

Labor | Land - .[|Domestic Capital
Rice - L _
"~ Rajburi, wet season, transplanting 2.24 2.83 4,95
Nakorn Nayok, wet season, 2.43 2,75 4,48
transplanting
Ayudhaya, wét season, broadcasting 1.47 - 3.13
Nakorn Rajsima, dry season, “1,76 4,49 4.77
transplanting, HYV
Supanburi, dry season, transplanting | 1.68 4,97 4,88
Nakorn Pathom, dry season, 1.95 4.44 3.76
transplanting, HYV
- Maize
Lopburi, first crop 2,21 2.54 6.49
Saraburi, first crop 2,11 | 2.93 5.36
- Chiangrai, first crop 2,18 2,64 6.09
Nakorn Rajsima, first crop 2.98 1.85 8.08
Cassava '
Cholburi 1.58 . 110.88 3.64
Rajburi “1.,47 | 9948 4,58
Nakorn Rajsima 2010 | 2,96 5.31
Sugar cane
Rajburi 2.73 4,57 2.40
Nakorn Pathom 2.76 3.54 2.81
Supanburi 2.77 3.75 2.87

Source: - See appendinés E and F.
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TABLE 5.2--Continued

e Processing, Yield
E.P.roductioh Activity Fértilizer | Transporta- | Per rai
. tion and
T Marketing
Rice ‘ .
Rajburi, wet !season, 205,27 5.85 o =117
transplanting ,
Nakorn Nayok, wet season, 19,57 4.22 ~1.26
transplanting ‘ ‘
Ayudhaya, wet season, - 1.56 - -2.13
breadcasting -
Nakorn Rajsima, dry season, 15.75 7.87 1,18
transplanting, HYV o
Supanburi, dry season, 18.62 2,82 -1.36
transplanting . , o S
Nakorn Pathom, dry season, 10.43 3.62 ...-1.20
transpianting, HYV ' '
Mais
Malze
Lopburi, first crop - 2.80 -0.40
Saraburi, first crop - 2.43 -1,52
Chiangrai, first crop - 2.75 . =1.04
Nakorn Rajsima, first crop - 588337 3.67 -1.25
Cassava .
Cholburi 17.37 3.90 -1.41
Rajburi - 1.47 ~2.12
Nakorn Rajsima - 2.84 ~1.54
Sugar” cane e S o I T
Rajburi 14.20 2.45 -1.58
Nakorn Pathom 35.18 11,92 121,56
Supanburi 25.29 1,97 -1.48
Source: See appendixes E and F.
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of land during the wet-season is uéuaily higher than during the
dry season, so that any'chahgé in land cost in the wet séason
will affgét DRC more than in the dry season. As for fertilizer,
" the difference iﬁ DRC response is because the cultivation of
&ff.season rice, which is mainly of high-yield variety, needs and
actually uses a greater amount of fertilizer per rai than that

of wet season, traditional variety rice.

In the case of maize, 1ab0f.cdst ois the neit highest
in terms of DRC response, while'fértilizer-éost and ~domestic cost
are the variables to which the DRC’s-show.a low‘degree é%lsensitivity.
In fact, fertilizer was hardly used in maize production. The DRC
responds highly to changes in land cost in Nakorn Rajsima because
the.opporﬁﬁﬁity cost of land, in terms of-;et returns of cassava

on land use, was quite high.

The degree of DRC sensivity to chéhgé; in‘lgﬁor cost

is also the next hiéhest in cassdva. This ismfoilowedlby the cost

of processing, transportation and marketing. Tﬁe maiﬁ‘rea;;n for

this is bedause tapioca products"ﬁeéd‘a'éubsﬁanfiai costwalprocessing
which involves turning cassava roots intorﬁeilefs andjchipé. On the
other hand, the DRC elastititieé with'respeét‘fd démeﬁtic capital
cost, land cost and fertilizer cost are among the.highest, indicating
- that their changes do not greafly affect DRC'S. The'bnly area that

.used fertilizer in c¢assava cultivation is Cholburi, where cassava
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has been grown for quite some time and the suse of fertilizer seemed

necessary to prevent soil erosion.

‘The only crop whose DRC's do not respoﬁd significantly
to labor cost, compared with other cost variables, is sugar cane.
Here changes in capital cost and the cost of processing,_transporta—
‘tion and marketing seem to affect DRC'S more than other variables,
except yield. The DRC elasticities with respect to land cost are
lower in Nakorn Pathom and Supanburi than in Rajburi. This should
indicate that the production in the two changwad was more land in-

tensive and involved higher land cost than in Rajburi,

When the average DRC elasticities are compared among
the four crops, it is found that the DRC for ﬁéize is most sensitive
to changes in yield. For this reason, a reduction in 1977/78 fiomds
the normal maize yield can easily push up the DRC ratios above unity,
as our result shows when the actual 1977/78 yields are used in the
.ﬁRC calculation. In general, the result in table 5.2 suggests that
rice and cassava are the crops in which the DRC elasticities with
;égpect to labor cost are reiatively low. This should indiéate
that rice and cassava are rather labor intensive in their production.
Tﬁe raﬁher yigh DRC sensitivity to changes in land cost is found
fbr wet season rice and maize. The relatively high degree of response
of DRCfs fﬁ changes in domestic capital cost confirms our earlier

finding that sugar cane production is quite capital intensive.
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The response of DRC's to changes in fertilize; cost 1s rather low

in general, put the highest response isfén the production of dry season
high-yield ;ériety rice, cassava inVCholburi and sugar cane in

Rajburi. The ranking of crbps according to their DRC response to
changes in processing, transportation and marketing cost is not

clear. But it seems that the DRC's are most responsive to processing,
transportation and marketing cost for rice in Ayudhaya, cassa#a

in Rajburi, and sugar cane in Nakorn Pathom and Supgnburi, As
expected, the crop with processing cost as a high-percentage of

its total cost, such as cassava and sugar cane in our study, should

have a rather low DRC elasticity with respect to processing cost,

5.2.2 The DRC sensitivity analysis with respect’ to

world prices: 1In analysing the relationship between

DRC and world prices, we draw diagrams with DRC/(SPFX/OER) on the
vertical axis and world prices on the horizontal axis. The curves
are constructed by calcdi%ting DRC ratios at different levels of
world prices fof the four crops. Only the most efficient activity
of each crop is shown in figures 1-5. They are represented by wet
season rice in Ayudhaya, dry season rice in Nakorn Pashom, maize
in Saraburi, cassava in Nakorn Rajsima and sugar cane in Rajburi.
Table 5.3 also shows, for some selected activities, the critical
minimum world prices of the four crops--the world prices which

equate DRC/(SPFX/OER)} and DRC to one. The critical minimum world
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FIGURE 1

CRITICAL MINIMUM WORLD PRICE FOR PRICE .
IN AYUDHAYA, FIRST CROP BROADCASTING
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FIGURE 2

CRITICAL MINIMUM WORLD PRICE FOR RICE;IN
NAKORN PATHOM SECOND CROP TRANSPLANTING
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FIGURE 3

CRITICAL MINIMUM WORLD PRICE FOR
MAIZE, FIRST CROP SARABURI
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FIGURE 4.

CRITICAL MINIMUM WORLD PRICE FOR SﬂGAR IN RAJBURI
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FIGRE 5

CRITICAL MINIMUM WORLD PRICE FOR
CASSAVA IN NAKORN RAJSIMA
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prices for wet season broadcasting rice from Ayudhaya are betyeen
B2,600 and B2,875 per ton, while those for dry season HYV transplan-
ting arice are in the vicinity of $2,850-83,000 per ton.1 For mai:ze,
cassava and sugar cane, the critical minimum world prices are found
to be in the range of B2,060-§2,225, B1,180-K1,280, and B4,000-§4,300

per ton respectively.

It is also interesting how DRC ratios change whan the
world prices in the past years are used instead of the 1977 prices,
Table 5.4 illustrates the DRC ratios of fhe best crop activities,
calculated by using the 1975 and 1976 world prices. We find here
that the DRC ratios for rice were alwéys the lowest among the four
crops, ranging from 0.28 to C.44 It seems certain to conclude that
rice was the crop with the highest comparative advantage among the
four major export crops. Sugar cane came second in 1975 and 1976,
but came last in 1977. Cassava improved its DRC ranking, moving

from the third position in 1975 and 1976 to the second in 1977,

i X s ,
_ Qur estimates for wet season rice ' are very close
to the figures in Narongchai and Atchana, which are in the range
of B2,500-B3,000 per ton. However, our critical minimum world
prices for dry season rice are substantially below theirs, which are
between B3,600-B4,400 per ton.
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TABLE 5.3

- CRITICAL MINIMUM - WORLD PRICES OF RICE, MAIZE,
~ TAPIOCA PRODUCTS AND SUGAR :
AT

Production Activity World Price When| World Price
: DRC/(SPFX/OER)=1{ When DRC =1
Rice .
Rajburi, wet season, transplanting 4,700 5,000
Nakorn Nayok, wet season, 4,100 4,450
transplanting o o
Ayudhaya, wet season, broadcastlng . -.2,600 2,875
Nakorn Rajsima, dry season, 6,200 6,700
transplanting, HYV .
Supanburi, dry season, transplanting 3,200 3,450
Nakorn Pathom, dry season, 2,850 3,000
transplanting, HYV
Maize .
Lopburi, first crop : 5,875 6,375
Saraburi, first crop 2,060 2,225
Chiangrai, forst crop - 4,062 4,373
Nakorn Rajsima, first crop 2,750 2,970
Tapioca products
Cholburi 1,525 1,640
Rajburi 1,480 1,585
Nakorn Rajsima | 1,180 : 1,280
Sugar
Rajburi 4,000 4,300
Nakorn Pathom 4,100 4,350
Supanburi 4,150 4,450
Note:

The average 1977 world prices of rice, maize, tapioca products
and sugar were B6,139, B2,520, B1,840 and B4,520 per ton respectively.

Source : See appendix L.
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TABRLE 5.4

DRC RATIOS WITH ALTERNATIVE WORLD PRICES

Yéar:r i Rice 4 Maize Cassava Sugar cane
1975 0.28 0,72 0,61 0.38
1976 d.44 E 0.86 0.59 ' - 0.586
1977 0.40 0.87 © 0.67 0.93
Note:

The following are selected to represent the crops: rice from
Nakorn Pathom, maize from Saraburi, cassava from Nakorn Rajsima
and sugar cane from Rajburi. :

Source: See appendix E.

And maize has consistently had a rather high DRC rafio, but moved
up from the last rank in 1975 and 1976 to the third slot in 1977,
However, all four activities had their DRC ratids below one,
indicating that during the period Thailand had éompa;ative advantage

in producing these four crops.

»



CHAPTER 6

EMPLOYMENT AND INCENTIVES

' This chapter deals with the issue of employment derived
from-the farm-level productior of rice, maize, cassava and sugar
cé@e.in Thailand. It involves tﬁé.measurement of labor-capital
rafibs, labor-land ratios, factor shares of deomestic cost and fac-
‘tor shares of value added for each activity. Modern tééﬁniﬁéesland

their employment effects will also be investigated.

6.1 Relative Labor Intensity

Physical iabor intensi;y‘is measured in relation to land
and capital use. The labor-capital ratios and labor-land ratios
for all selected activities are shown in table 6.1. Both gypes
of ratio indicate some regional differences in the use of labor
input relative to thé other two inputs. One good example is the
_production of sugar cane, with the ratios ranging from 1.52 man-day
pé: B100 of capital and 8.85 manldéy per rai to 3.77 man-day per
BiOO of capital and-i9.40 man-day per rai. Ano?her example ?én be
séen in the distinc£;difference of the ratios fsr seﬁéﬁd cfoﬁ'tran-
splanting rice in Nakorn Pathom and Nakorn Rajsima. This phenomenon
iﬂdicates that the téchniques of‘pfoduction of the samef@ro@:*as
~in the cases of sugéf cane and second crop transplantiné'rite,.could

. be and, in fact, were actually much different among regions.
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TABLE 6,1

AND THE LABOR-LAND RATIC FOR RICE, MAIZE,
CASSAVA AND SUGAR CANE, 1977/78

THE LABOR-CAPITAL RATIO

Effective

Labor-Capital

. ;Nakora Pathom (T)

o - Laber-Land
Activity Protective Ratio. {L/K) Ratio (L/T)
‘ Coefficient | (manday/100 baht)| (manday/rai)
(EPC) = T
Sugar cane: -
Rajburi 0.85 1,52 8.88
Nakorn Pathom 0.88 2.56° 115.24
Supanburi 0.88 3.77 19.40
Cassava: R
-Cholburi 0.95 3.06 11.96
Rajburi 0.94 3.92 12.76
Nakorn Rajsima 0.96 6.66 10.75
Maize:
Lopburi 0.92 3.00 4.76
Saraburi 0.96 3.22 4.11
Chiangrai. . 0.94 3.56. 7.22
¥§c¥8 sima, 0.96 4.48 7.55
fggg{g gggglma, 0.95 i+ 4.24 6.72
Rice, first crop: o
Rajburi (T) 0.67 4.28 13.14
‘Rajburi (B) 0.70 3.46 6.16
Nakorn Nayok (T) 0.70 3.79 10,99
Nakorn Nayok (B) 0.70 2.20 3.87
.Nakorn Rajsima (T) 0.59 4,37 13.37
Ayudhaya (B) ' .71, 2.48 5.30
Rice, second crop: y
Nakern Rajsima (T) 0.64 6.31 30.77
Supanburi (T) ' 0.68:. 3.95 12,52
0.66 1,36 9.69

Noté:

T and B stand for transplahting and broadcasting respectively.
Source: See table 4.1 and appendix F.
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However, the ratios for maize do not “show any great differences

among Tegions.

The general, the values of L/K and L/TAfor transplanting
rice are significantly higher than those for broadcasting rice,
indigatinghthe relatively more labor-intensive method of production
of-fransplanting rice. There seems to be no distinction between
the ratios for first crop and second.crop iice, although on ‘the :
basis of the result in Nakorn Rajsima, we are inclined to suggest
that second crop rice production is more labor—intensive. It is
interesting to note that the highest values of L/K and L/T can be
found in Nakorn Rajsima. This should indicate that relatively more
labor-intensive techniques of production were very prevalent in
thgig:ea.- The lowest labor intensity in relation to capital is
fouitd in sugar cane production in Rajburi and Nakorn Pathom, broad-
casting rice production in all.areas, and second crop transplanting rice
production in Nakorn Pathom. The activities yith the lowest labor-
land ratios are maize prodiction ih all areas and the production

of broadcasting rice,

In summary, even though the results do not enable us
to rank the crops in terms of labor intensity,:wé can probably
compare some pairs of activities, such as transplanting and

broadcasting rice.
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6.2 Factor Shares of Domestic Cost

While the labor-capital ratio expresses the use of
labor input relative to capital input at the farm level, the factor
shares of déhestic cost (FSDC) would extend the scope of the study
from farm-gate to the border. And in’ line Qith the methodology
used in calcuiating DRCQ the relative intensity of farm labor,
non-farm labor, capitai and land, and thekvalue of.net social
profitability per unit of domestic cost are estimated and displayed

in Table 6.2 with the following formula:1

1/DRC

[}

LE/DC + Ln/DC + K/DC + N/DC + NSP/DC---(1)

where; 1/DRC the reverse ratio of DRC which is equal to
the ratio of the value added to the domestic

cost (VA/DC),

LE/DC = - farm labor share of DC,
Ln/DC = non-farm labor share of DC,
' K/DC = ‘capital share of DC,
N/DC - = land share of DC and
NSP/DC = net social profitability per unit of DC.

1 This method is similar to Stryker's approach in esti-
mathing the factor shares of value added. See D.J. Stryker,
"Western Africa Regional Project, Ivory Coast Agriculture,' Food
Research Institute, Stanford University, 1975. (Mimeographed).
Since the yields of the four crops are drastically low as a result
of droughts in some regions during the crop year (1977-78), the
estimated values on the cost side rather than on the revenue side
are considered as better indicators.
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The factor shares of domestic cost are inter-related;
chénges in the intensity of one factor would affect the intensities
of the rest."And_thEs is dﬁe'to the fact that tﬁey.are added up
to unity. The costs of non-farm labor are the labor costs incurred
in the production of intermediate inputs, farm implements, machinerf;m
and in the processing, transpor;ation.and marketing of the products."
These are £ﬁé indifectléﬁployment opbortunities generated from
the production of the crops.. - |

For tapioca products thg inﬁensiﬁylof non-farm labor
was gfééter than that”of-farmllabdr in all‘fégions, whereas for
rice the intensity of the former was less than that of the latter"
in all regioﬁs except for;broadcasting rice iﬁ Nakorn Nayok and
Ayudhaya. These exceptioﬂs are the results of the relatively high
yields which require more labor ihppts in procéssing, transportation :
and marketing, together wifh relatively low leﬁels of farm-labor
input in these twoiregioné. For maize, except for Lopburi where
the product yield was significantly low, the non-farm lgbor inten-
sities were‘highef thaﬁ the farm labor intensities for all activi-
ties. For sugar*éaﬁé,ionly in Rajburi where the capital-intensive
technique of production with relatifély high levels of fertilizers,
pesticides and traction was used, the non-farm labor intensity was

higher than the farm labor intensity.
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TABLE ‘6,2

FACTOR SHARES OF DOMESTIC COST AND THE NET SOCIAL
' PROFITABILITY PER UNIT OF DOMESTIC COST FOR
TWENTY AGRICULTURAL ACTIVITIES,
CROP YEAR 1977-78

Factor Share of Domestic Cost

NSP/DC

Activity _ Labor Capital{ Land
Farm Nonfarm
Sugar Cane:
Rajburi .- - -1 0.136  { 0,230 | 0.416 | 0.218] 0.176
Nakorn Pathom 0.182 | 0.180 0.356 | 0.282{ 0.136
Supanburi .. | D0.213 0.173 0.348 | 0.266| 0.111
Cassava:. ‘ . o , = - '
Cholburi 0.277 0.358 0.273 | 0,092 } 0.234
Rajburi -1.0.206. 0.472 0.217 | 0.105| 0.299
Nakorn Rajsima 0.205 0.271 0.187 | 0.337 { 0.639
Maize:
Lopburi . 0.242 . 1::+-0:210 0.154 | 0.394 | -.728
Saraburi 0,157 0.316 0.186 { 0.314 { 0.250
Chiangrai . _ 0.224 -.:1F 0,234 0.164 | 0.378 | -.450
Nakorn Rajsima 153 crop |0.131 0.205 | 0,123 { 0.541 | -.091
2" crop [0.150 | 0.165 | 0.105 | 0.580 | -.371
Rice 1°° Crop: : A o -
Rajburi (M 0.304 0.141 0,202 | 0.353 | 0.351
o - (B} .- {0.215 9.115 { 0.138 } 0.532 | -9275
Nakorn Nayok (Ty 10.252 0,160 0.224 | 0.364 | 0,587
o (B) 0.121 . | 0.212 0.170 | 0.487 | -.308
“2Nekprn Rajsima (1) 0.248 0.123 0.148 | 0.481 | -.519
Ayudhaya _ (B) 0.244 | 0.437 0.319 |} 0.000 { 1.632
Rice an Crop: : - ER B
Nakorn Rajsima (T) 0.469 0.100 0.209 § 0.222 { -.020
Supanburi (1) 0.351 i 0.245 0.203 |0.201 | ‘1.128
Nakorn Pathom (T) 0,290 0.221 0.265 10.224 | 1.703

Note : See the note in table 6.1

Source: Survey data.
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TABLE 6.3

PACTOR SHARE OF VALUE ADDED FOR TWENTY AGRICULTURAL
ACTIVITIES, CROP YEAR 1977-78

Factor Share of Value'Addéd

.. Activity Labor : i
Farm Nonfarm | Capital ; Land |Residual
Sugar Cane:
Rajburi a.116 0.195 0.354 ] 0,185 | 0.15
Makorn :Pathom 0.160 © 0.159 0.313 | 0,248 | 0.12
Supanburi 0.192 0.156 0.313 0.239 0.10
Cassava:
Cholburi 0.224 0.290 0.221 { 0.075 | 0.19
Rajburi 0.159 0.363 0.167 | 0.081 | 0.23
Nakorn Rajsima - 0.125 0.165 0.114 | 0,206 | 0,39
Maize:
Lopburi 0.888 0.771 0.565 | 1.446 |[-2.67
Saraburi 0.126 0.252 0.149 7 0.273 ) 0.20
Chiangrai sf 0.408 0.426 0.298 | 0.688 | -0.82
Nakornrajsima 1nd cron| 0,144 0.262 0.135 | 0.595  -0,10
27 crop! 0.239 0.262 0.167 0.922 | -0.59
Rice 15¢ Crop:
Rajburi (TY{ 0.225 | G.104{ 0.150 | ¢.261 1 0.26
(B} ¢ 0.297 0.159 0.190 | 0.734 :-0.38
Nakorn Nayok (Ty| 0.159 0.101 0.141 { 0,229+ 0,37
§:)) 0.086 0.150 0.121 0,353 | 0.29
Nakorn Rajsima (T) ¢.516 0,256 0,308 }1.000°|-1.08
Ayudhaya (B} | 0.0693 0.166 0.121 | 0.000 | 0.62
Rice 2nd Crop:
Nakorn Rajsima (Ty} 0.478 0,102 0.213 | 0.227 {-0.02
Supanburi i (T)| 0.165 0.115 0.096 | 0,094 { 0,53
1 Nakorn Pathom (T)! 0.107 0,082 0.098 | 0.083  0.63

Note:

Source: Survey data.

See the note in table 6.1.
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The high capital intensity usually indicates the correla-
tion between yield and capital input use, For'example, the capital
intensity was higher for sugar cane in Rajburi and the second crop
- transplanting rice in Nakorn Pathom.  This is because more capital
‘input was uéé&;abth in Rajburi and Nakorn Pathom, and a felétively

~ higher yield was obtained from Nakorn Pathom;

The intensity of land vélued at its social opportunity
cost (the economic rent of its best altérnative) is also a factor
affecting the intensities of other factor shares. For example, the
swampy lan& in Ayudhaya with its social opportunity cost equal
to zero has substantially inflated the values of its complementary

factors in terms of intensity,

The net social profitability per unit of domestic cost
would indicate the degree bf competitive advantage. The highest.
value of NSP/DC is the most desirable.. And when NSP/DC is the -
highest, DRé is usually thé;iowest, fof'they afe the two sides of

the same coin, resulting from their algebraic relationship:

NSP/DC

(VA-DC)/DC

(V06 - (0C/06)

(1/DRC) -1

In Table 6.2, the highest and the lowest values of
NSP/DC are 1.703 for the second crop transplanting rice in Nakorn

Pathom and -0.728 for maize in Lopburi, whereas their corresponding
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values of DRC are 0.37 and 3.67 respectively as shown in Table

5.1.

6.3 Factor Shares of Value Added

While FSDC indicates the allocation of resources on
the input side, the factor shares of value added (FSVA), on the
other hand, would provide us with a better set of indicators to
investigate the pattern of income distribution on the output side.
In estimating these indicators, by the same taken, the concept .-

of DRC is employed as the following:

. DRC = LEf/VA + Ln/VA + K/VA + N/VA w-veoomnenae (2)
DRC+1 = Lf/VA + In/VA + K/VA + N/VA + 1
1 = LE/VA = Ln/VA + K/VA + N/VA + 1 - DRC

1 = Lf/VA + Ln/VA + K/VA +iN7VA + NSP/VA----(S)

where; Lf/VA farm labor share of VA,

In/VA = non-farm labér share of VA; i
K/VA = capital share of_VA,
N/VA - iand share of VA and
.INSP/VA ;l.nét Socia} profitability pef unit of VA of

fhe residual profit.

Using the relation--formula (1),DRC is equivalent to
formula (3), FSVA can be estimated as given in Table 6.3 by multi-
plying the indicators of FSDC:in Table 6.2 by their corresponding

values of DRC from Table 5.1.
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. For every activity with positive NSP (and DRC being
lessthan one), all FSVA are lower than their corresponding FSDC,
- Therefore, any conclusion on the relative shares of different
factors in each of these activities is thelghmeras inAfhémpreceding
section. _Any general comparison among different crops in terms
of FSVA will not give a definite answer, since there are vast.
differences even for the same crop produced in different areas.
For example,. in the case of cassava, the farm labor share ranges
from 0,125 to 0.224, while the capital share varies from 0.114

to 0.221.

6.4 Incentives, Resource Allocation and Factor Income Distribution

The effects of incentives on resource allocation and
factor ipcome distribution can be&studies by comparing the effective
protective coefficient with the labor-capital ratio, the lgbor-land
ratio, the factor shares of domestié.cost-and.the factor shares of
value added using the indicators in-Table 6.1, Taﬁle 6.2 and Table
6.3. Judging from the L/X and L/T, it is difficﬁlf to conclude
whether the crop diversification process, aﬁéarently accelerated
by relatiﬁely he;vf‘disincentives-in rice prdduction, would allocate
resources to a relatively more labér—intensiﬁe or capital-intensive
method or production. Since the effects of the scheme can be both
ways depending on the values of L/K and L/T of each activity. For
instance,. in. Rajburi the diversification of'the first crop transplanting

rice (L/K=4.28 and L/T=13.14) into sugar cane (L/K=1,52 and L/T=8.88)
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would tend to allocate resources to a relatively more capital-
intensive and land-intensive :method of productiqp. In Nakorn
Rajsima the diversification of the second érop transplanting rice
(L/K=6.31 and L/T=30.77) into maize (L/K=4.24 and L/T=é.72) would
favor capital-in;ensive and 1and-int¢nsive way of production,
whereas the diversifibétion pf_rice'into cassava (L/K=6.66 and

L/T=10.75) would bring about a reverse resQit.

As far as non-farm labor is concerned, the structure
of incentiv¢s'ténds to create more indirect employment opportunities
per unit of BC. This is justified by the relatively high non-
farm labor shares of DC in £he production of cassava:and maize as
compared with that of rice in most cases. As for the distribution
of factor income, the system of incentiﬁes;'which is biased against
rice production}'ten&s4to'disffibute income away from farm laboréfé‘
in most cases. ~ For instande, in switching from rice to cassavé fhe
farm labor'éhaié'bf-VA'for.Rajbufi wduld'decline, whereas its non-
farm labor share of VA would increase. This result is also true
for Nakorn Rajsima, Supanbiri and Nakorn Pathom if their productibn
of the second crop transplanting Tice are repiaced by either maize

or sugar cane, -

6.5 Modern Technology and Employment

Studies of the effects of farm mechanization on employment

opportunities have led to many arguments and counter-arguments.



- 80 -

A good example is, perhaps, that of Inukai's study in which he
has pointed out the possibility that adoption of modern technique

in terms of farm mechanization would increase employment opportunities
L

as stated:

There is thus quite a good change that,

on balance, selective mechanization will

increase the total labor requirements of

a unit of land. In other words,. in a

dynamic setting seélective mechanization

may create more jobs than it eliminates,

This optimistic argument must, however, rely on the

condition stemmed from his hypothesis that the using of tractor
in substitution for animal power would lead to a higher percentage
of the transplanting method relative to the broadcasting one, in
rice production. His conclusion, however, being without statistical
proof is hypothetical rather than empirical. And, consequently,
his argument has often create disenchantment on the reader's mind.
Songsak, for instance, has pointed out in his study that Inukai's

argument is highly implausible.2 His counter-argument was backed.

up by the fact that,,in most instances, changing from the broadcasting

1 I. Inukai, "Farm Mechanization, Output and Labor
Input: A Case Study in Thailand," Essays on Employment {Geneva:

1LO, 1971), p.71,

Songsak Sriboonchitta, '"The Private Cost of Usihgr
Tractors versus Buffaloes: A Case Study of Farmers in Cha Choeng
Sao Province' (Unpublisheé M.A. Thesis, Thammasat University, 1975).
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method to the transplanting method is not feasible; broadcasting -
method is widely practised in swampy areas with floating varieties,
and due to the physiology of these varieties transplantaticn cannot

be done.

ﬁevertheless, Songaak has sugggsted that, as far as time-
liness is concerned, mechanization may create more joﬁs per unit
of cultivated land for areas where double cropping is feasible, provid;d_
that the use of tractor would induce farmers té'grow‘the second crop in

a greater:degreé. .

" The épple of discord étemmed from Inukai's argument has; "
perhaps, come about as a consequence 6f the absence of the 'other
things being constant' assumption. Tﬁis assumption; though seems to
be tautological, has always providé&iééonomists with an ﬁnalytical
tool by making.thei} paftial analysis defensibie and, thus, free from
negative criticism.h'For instance, Sunee BussaVi% in her.studylof the

sugar cutting machine has analysed the impact of mechanization on labor

input of which the ‘result can be summarized as follows.:

Sunee Bussavit, "The Cost Comparison of Hand Cutting
Versus Mechanical Cutting of Sugar Cane: A Case Study of the
Western Part of Thailand' (Thai version, unpublished M.A. Thesis,
Thammasat University, 1978), p.21.
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- (1) The capacity of the cutting machine is 78.18 tons
per day with two men tc operate the machine and eight men to gather

the ‘cut -canes.

{(2) If hand-cutting is employed for harvesting this amount,
65 man-days and 12 man-days would be required for cutting and gathering

respectively.

.For a partiﬁl analysis, it is quite logical and thus
defensiﬁle to indicéte that in switchingffrom hand cutting to
mechanical cutting the efficiency of labor increases by 8.1. times.
And, consequently, the requirement for 1abor input would decrease

by the same degree for sugar cane harvesting.

In a&vanced countries, where the level of technology and
wage réte are relatively high modern techniques are widely used in
all stages of péoﬂuction; in addition to trdctor, other mechanical
devices and machine-accessorieé such ds tractormounted row crop
plagkéf,'pbwefJgprayer, mechanical coﬁfﬁicker, combine harvester
fitted with aftéchment, cutting machine and power thresher, ect,

are extensively used,

But in Thailand, ddé}fo her réiaﬁiﬁely low level of technolo-
gical knowhow accompanied with inadeQuate caﬁital investment an&‘low
wage rate, only tractor and water pump are widely used. The use of

other mechanical devices is not popular. For instance, Sunee has
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quoted in her study that in 1976 only as much as 2% of sugar cane was
cut by machine. The figure ﬁas sﬁowﬁ‘ono tendency to increase.

And the higher costs (both éocial aﬁ& private) incurred from using

" the machine has, perhaps,'justifiably accounted for the nonuse of this
device.l In her sensitivity analysis, other things being constant,
the private costs in usiﬁg mechanical cutting and hand éutting would
be equal if wage rate increased by 55%2. And this finding has, to

some extent, verified our ldw;wage argument, By and large, there is

no report of the use of othef machines in significant_level. According
to our data, out of twenty agricultural activitiés only two activities
~were reported to use power sprayer with 8% and 36% of the total
spraying costs for the first crop broadcasting rice in Rajburi and

the second crop transplanting rice in Nakorn Pathom respectively.

And only 8% of mechanical weeding cost was reportéd for maize cul-

tivation in Lopburi.

The effect of modefﬁ technology on employment opportunities
is rather complicated. Repercussions always exist. Since the change
of one input ingredient would often affect the utilization and
implementation of other ingredients of the input-mix in different

manners depending on many other factors--economic, technical and

ibid,, p. 105,

ibid., p. 58.
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even suvjective, etc,, these differenges would, qonsequently, exert
different effects on labor reauirement. Forrinstance,_in growing
rice, a change from usihg tradifional varieties of seeds to high
yield varieties.would result in many subsecuent operations.
rlowings for better seed-bed prevaration, more irrigations for
better water control, more fertilizations and more pesticide
apﬁlicatioﬁﬁ are reauired to sain opfimum xields, But, in
fulfilling these requirementé fafmers influénpeg by factors
mentioned above mayroperéte wifh-different factor intensities

and different techniaues, Eetter seed-bed prqparation may in-
érease labor input witb additional animal piowing, or decrease
labor ihput if the incréase in nlowing requirement justified the
usé of tractér. Ané, moreover, the increasc in plqwing may vary
from farm to farm denénding on nany factors such és the type of
soil, the.cosf‘of rlowing and otﬁer sub:jective fac;ors._ This
argument can as well be applied to weed control vith hand-weeding
versus power sprayer, to water control with hand-ifrigation versus
water rump and to ferfiiizatibn with chemical fertili;ers versus

animal manure, etc.

In order to .study the effects of modern technology on labor
input in a more.peneral way, this study will investigate only the use
of some intermediate inputs that may affect the relative employment
in tgrms of labor intensity in relation to capital use, For this
partial analysis, disregarding the irrigation which cannot be

easily quantified, the apnlication of fertilizers and nesticides
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are regarded as 1nd1cators c;*F modern technology. And since the use

of these two 1tems are relatlvely very low in Thalland as compared: _

oo

with other advanced countrles, there is st111 more room for Thai
farmers to improve thelr product yields by 1ncrea51ng the use of

fertilizers and pesticides in adopting modern technclogy.

The relative study of labor services to capital services is
derived from Stryker's approach.1 The total labor-capital ratio in
any activity is the weighted average of the labor-capital ratios

of all input ingredients as the following simulation:

Lw- Lf Lp . Lo
fw a,_-ﬂr+b Kp C.-!-(-c-)-

- where;%g_ = the labor-capital ratio of the whole process of

production,

Lf . s Aot

F - the labor-capital ratio of fertilizatiom,

E%- = the labor-capital ratio of pesticide application,

H%%. = the labor-capital ratio of all other inputs, and
a, b, c are their intensity coefficients.

. - Y
1

J.D. Stryker, op.cit. -
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Therefore,.given (+) and (-) as indicatdrs for which the
inéreasing use of the corresponding input would allocate resources
to a relatively more laBSrQintensive and capital-intensive way of
produétion respéctively,‘the labor-capital ratios exéressed in man-
day per IOO"EEEE for the application of fertilizers and pesticides,
and the whole production process can be estimated and compared with

the following implications:

(1) Lw/Kw <& LE/Kf % (+),
(2) Lw/Kw *» LEf/KEw (-),
(3) Lw/kw &£ Lp/Kp=) (+), and

(4) Lw/Kw > Lp/Kp =; (-).

Firs 3 i “ N . .
t, with the "other things being constant" assumption,
this analysis would investigate whether the increasing use of chemical

fertilizers and pesticides would allocate resources to a relatively
more capital-intensive way of productiop, by ignoring the indirect

effects that may occur when farmers switch from using animal manure
tb chemicallfeftilizers and from hand-weeding to herbicides. Second,

the a§§umption will be removed and the likely indireé;'effects on

employﬂenf'wifi be discussed intuitively.

The results given in Table 6.4 indicate that the increasing
use of chemical fertilizers would allocate resources to a relatively

more capital-intensive method of production. Because, except for
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‘ TABLE 6.1

THE LABOR-CAPITAL RATIOS (MAN-DAY PER 100 BAHT OF
FERTILIZATION, PESTICIDE APPLICATION AND THE WHOLE
PRODUCTION PROCESS WITH INDICATORS OF THE CHANGE
IN RELATIVE INTENSITY FOR TWENTY AGRICULTURAL
ACTIVITIES, CROP YEAR

1977-78
Activity | Lw/kw. | LE/KE | Sign |Lp/K | Sign
: (£) ™ .
Sugar Cane: .

" Rajburi 1.52 0.37 ) ] oot ()
" Nakorn Pathom . 2,56 “1.06 (-) 0.92 {-)
Supanburi, 3.77 1.44 (-) 0.38 -)
Cassava: e N o
Cholburi : 3.06 | 0,65 (-) 3.41 (+)
Rajburi ‘ 3.92 - iE 1.07 {-)
Nakorn Rajsima 6.66 ¢+ - IE - 1 =, 1E

Maize: | . R “w
Lopburi : 3.00 0.67* () 4,54 {+)
Saraburi 3.22 - IE . | . - IE
Chiangrai T 3,56 - IE - I1E
Nakornrajsima 13 d Crop 4,48 1,37+ =) - 1E

2™ Crop | 4.24 4.70 (+) - IE

Rice 15° Crop: ) ‘ :

Rajburi . (M ) 4.28 3.83* (=) 5.00 (+)
o (B) 3.46 | - 1E 5.98 4 (+)
N Nakorn Nayok STy 3,79 1.02* () 8.43 (+)
(B) 2,20 }.0.36* (). 6.10 [ (+)
_Nakprn Rajsima {(T). 4.37 - IE - IE
Ayudhaya : (B) . 2,48 - IE 3.68 1 (%)

Rice an Crop: |
Nakorn Rajsima (M 6.31 0.33 (-) 0,92 ()
Supanburi (B) 3.95 0.18 () 1.54 ()
Nakorn Pathom (1) 1.36 3.30 =) 0.58 (-)

*
Activities with manure fertilizer.

Note: IE means inestimable, while T and B stand for transplanting and
broadcasting respectively.

Source: Survey data.
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the second crop of maize in Nakorn Rajsima, Lf/Kf is less than

Lw/Kw for every region with fertilizer application. The éffeéfs

of pesticide application on 1abon-capital ratio;:on the other hand,
show great differences among crops. Its use would allocate re-
sources to a relatively more capital intensive way of production for
sugar cane and tﬁé second érop transplanting rice, But_for the
first crop of riéé—(ﬁgth transplanting and broadcasting) and the
production of maize its application would bring about reverse effects;
the allocation is relatively more labor-intenéive. Whereas for
cassava, the (+) sign in one region and the (-) sign in another e

causes the result to be inconclusive on the ciop level,

It should be noted that the above study is a partial
analysis which ignores the derived effects that may ential. When
the "other things being constant™ assumption is removed, the indirect

effects both on the input side and the output side must be considered.

On the input side, the use of chemical fertilizers would
suppress the use of animal manure and may lower Lw/Kw. The result
would be the same for pesticide application if hand-weeding is replaced

by herbicides, especially when power sprayer is used.



On fhéﬁbﬁtpuf'side, modern technology would increase
labor requirements if the increasing use of such intermediate
inputs is carefully implemented. Product yields would increase
substantially. Thus, if mechanized haryesters are not used, labor
inputs for harvesting must be increased. And this would cause
Lw/Kw to increase. . Therefore, in studying the effects of technology
“on employment, unless all repercu551ons are khown the total effect

cannot be effectively estimated and a partlal ana1y51s has to be used.



CHAPTER 7

SUMMARY, CONCLUSION AND PQLICY‘IMPLICATION

7.1 Summary

There is a clear indication that the government's

system of price incentives has been neutral towards the produc-

tion and export of maize and tapioca products, and discriminated
‘"haaviiy'against the production and export of rice, and, to some
extent, against sugar,"It is found that the export taxes, in
various forms, on rice were the major disincentive on rice production
in 1977, Even though there have been measures to subsidize some
inputs, such as fertilizers and credit, their effects are found

to be relatively insignificant and poorly distributed.

Among the four crops under study, the apttern of
domestic resource cost indicates the highest degree of compara-
tive advantage in the production of rice, particularly rice in the
Central Region, followed by cassava, sugar cane and maize respec-
tively. The high degree of compprative disadvantage has usually
come about when product yields were abnormally low, as in the case
of maize. Even when yields are normalized, the ranking in terms

of domestic resource cost remains unchanged.

The intensities of the Ffactors of production in the

cultivation of crops are highly different both among crops

- 90 -
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and regions, Major factors influencing these intensities are

the physiology of the crop, the technique of production, and the
institutional as well as the subjective factors. The use of input-
. mix would affect.product yields and, inttrun, labor input for the

harvest of the crops.

Modern‘fechniques, repfesented by tﬁe use of ferti-
lizers and pest1c1des tend to allocate resources to a relatively
more capltal -intensive method of productlon. However, modern
technology could 1ncrease labor requlrements if ‘some 1ntermed1ate
inputs are used 1nten51ve1y, if yields are substant:ally 1ncreased

and harvesting is not done by machines.

7.2 Policy Implication and Concluding Remarks

If.is intereéting to note that the government 's
system.of price incentivés uas>strong1y against rice, despite the
relatively hlgh degree of comparative advantage in rice production,
This pollcy can perhaps be justified by the de51re to diversify
crop product1on in ordeerto prevent the economy from belng so
heavily deﬁéndent.on rice. Tﬁe justification can be that rice
export taxes will withdraw revenue to finance goyernment‘expenditurq
on other pféjects;' Moreover, the cheap rice policy mightﬁbg politi-~
cally motivated to keep the cost of living and wages at low levels,

thus tending to favor the richer urban sector.
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In general, the structure of incentives tends to
allocate resources to a more labor-intensive method of production
in line with government's policy to create more employment‘opportuni*
ties, The promotion of cassava products indicates an efficient way
of resource allocation judging by the high degree of comparative
advantage with a relatively high value of labor-capital ratio and
a high factdr share of domestic cost in terms of indirect labor
cost. But for maiie; it is not yet conclusive that the diversification
has led to the misallocation of resources. Since both its labor-
capital ratio and the non-farﬁ labor share of domestic cost are
relatively higher than those of the production of rice. The diver-
sification .of crops from activities with relatively high values
of DRC to those with lower values\of DRC is recommended only on the
inter-crop basis, provided that the scheme is consisten; with the
existing factors of productioﬂ--labor supply, arability of land and
capital formatidn, iﬁ'éonformity wifh the subgtitﬁfiﬁilifyrof the
two crops in QUeStion and in’anticiﬁation of the domestic requirements
and the demand for export of fhe Crops. ‘But in view of the fact that
there are differences in DRC for the same crop grown in different
areas and there are overlapped inteénals of DRC émong crops, it is
useful to investigate in more detail the choice of crbp in which

each area should be specialized.
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On the other hand, incentives may be given to areas
withahigher values of DRC in order to subsidize these regions
in compensation of the lower yields realized from the previous
crop year in case of crop failure. Moreover, if the high value of
DRC is due to technical problems via the low level of technology
. or techniques in a particular region, incentives in terms of the
provision of technological knowhow and technical assistance with
subsidization of intermediate inputs may, in éffect, boost up pro-
duct yiéi&hbringing about“£ highef;degree of coﬁpérative advantage

for the productiin the coming year,

This study is fraught with some data problems. After
weeding out all incomplete and unreliable data, we are left with
20 pfbduétion activiéiés'wﬁich, though covering the main pgq@gging
areas of the four crops, do not_give‘én éconoﬁy;wide represéntative
picture of their production. Some of the yield data obtained are
unusually low due to serious droughts and floods in 1977. Even

' thdugh thoSé'yields have been normalized, their costssof production

cannot be adjusted because of lack of information. Nonprice incen-
tives cannot. beqquantified, and this has underrated the degree of

effective protection of the four crops.

Despite these data weaknesses, the results of the study
strongly indicate that the crop with the highest degree of compara-
tive advantage has been penalized by the government price incentive

system, that some particular crops in particular regions are more
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labor-intensive than the otheré, aﬁ&rthat some modern techniqugs
may worsen the préblem of rural unemployment and underemployment.
The study alsé impiies that aﬁy pblicy measures to be taken must
take into accounf regionai differences, and that government policy
cannot be formulated .on the belief tﬂét any of these crops has the
same perfofménce.in terms of costs and yields in different producing

areas.

Finally, further studies should be done not only to
remedy those weaknesses found in our study, but also to fill in the
areas and aspects neglected by us. The types of study on the four

crops that could extend and perfect our study are, for example:

1. The effects of nonprice incentives on effective

production and domestic resource costs.
2. The complete and reliable input-output structure.

3. The effects of farm mechanization on demastic resource

cost and labor intensity,

4, The application of time-series data in finding
changes over time in effective protection, domestic resource cost

and labor wutilization. . e
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