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ABSTRACT

THE EFFECT OF CHANGING AREAS AND LEVELS OF

TECHNOLOGY OF CORN AND COTTON PRODUCTION

ON THE NET FOREIGN EXCHANGE IN THAILAND

By

Bunloe Sutharomn

The primary objective of this study was to evaluate the

net foreign exchange position of the country with major

emphasis on shifting production patterns and technology

levels of crop production in Thailand. Five alternative

strategies involving shifts in production patterns and

technology levels for corn and cotton were evaluated.

To evaluate the alternatives, costs, returns and net

returns per rai were calculated based on survey data and

related information, then foreign exchange components of

inputs were disaggregated to calculate the foreign exchange

costs and returns per rai of rice, corn and cotton, then these

results were aggregated for a major production zone as a

basis for evaluating the alternative strategies.

The results of the analysis showed that shifting cotton

area to traditional corn production with a rapid increase

in modern corn production would improve farmers' income and

net foreign exchange and would be feasible with regard to



Bunloe Sutharomn

current labor supplies in the region. On the other hand,

rapid expansion of modern cotton production relative to

modern corn production would result in the highest net return

for the alternative considered but would not be feasible

with current labor supplies. Considering the alternative of

rapid expansion of modern corn production leaving cotton

areas and technology unchanged, the results indicated the

highest net foreign exchange but this alternative also

would result in labor shortage. Finally, a compromise

alternative with a slow increase of modern corn and cotton

production would result in a small increase in total net

return and net foreign exchange as well as leaving some labor

surplus.

In evaluating these alternatives the approach was to

measure the effects on farm earnings and net foreign exchange

from strategies which would consider different rates of

technological growth and shifts in the production pattern for

the major crops under study. The methodology did not

include a search for the optimum.solution. The "best"

solution depends on the weighting of alternative national

goals, the time period within which national goals should be

fulfilled, and the extent of the national commitment to

fulfill these goals.

To the extent that both improved net foreign exchange

earnings and improved net earnings for farmers in a production
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area suitable for both corn and cotton production are goals

of high priority this study is offered to provide tentative

guidelines for policy making and for specifying further

research.
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CHAPTER I

INTRODUCTION

Thailand is an agricultural country. She has long been

food self-sufficient and a leading rice export country in

South-East Asia. Although other sectors of the economy are

rapidly gaining in importance, roughly 86 percent of the

population live in rural areas and mostly as farm households.

Agriculture employs at least 76 percent of the labor force

and provides some 73 percent of total export earnings. The

rate of growth of Thai agriculture is high, even on a per

capita basis. From 1961-62 to 1969-70, the annual increase

in total farm output averaged 4.9 percent, or 1.5 percent

per capita.1

Thai agriculture consists primarily of crop production.

Rice is the most important crop not only for domestic consump-

tion but also for export. Rice has long been the traditional

export of Thailand (since 1855) and still remains preeminent,

but corn, rubber, cassava, kenaf, oilseeds and cotton have

gained importance in the past 10-15 years. The main factors

 

1Omero Sabatini. The Agricultural Economy of Thailand.

ERS-Foreign 321, Washington, D.C.: U.S. Department of

Agriculture, Economic Research Service, 1972, p. 2.



stimulating increased production of these crops have been

the government efforts to develop an agricultural infra-

structure, training, research and extension activities

coupled with increased foreign demand for these crops.

The success of Thai agriculture in expanding and

diversifying its production has contributed to the remarkable

economic development of the country over the past decade.

Not only did agriculture provide a steady and sometimes

expanding flow of foreign exchange resources, but it also

was able to absorb many of the new entrants into the labor

force productively and thereby expand the internal demand

for the products of the urban sector.

The relative increase in agricultural production was

brought about by increases in the area cultivated. The

increase in yields has not been significant for the last two

decades. There were obstacles in the methods of production,

availability of inputs, knowledge among the farmers and

fluctuation of output prices. Historically, the production

increase was largely due to opening up new land. As the

population and demand increased, more land was brought under

cultivation. At the present time, the virgin lands are almost

completely exploited except for an area under forest reserve

law. The opportunity to open up new lands no longer exists.

Thus further increases in overall production must rely

heavily on yield increases through new technology such as

using new seed varieties, fertilizers, insecticides,

herbicides and production practices.



The Problem

Thailand, like other developing countries undergoing

the process of economic development, needs foreign exchange

to import capital inputs as well as certain raw materials

needed to facilitate economic growth. For several years

before 1969, Thailand was able to offset a large trade

deficit and maintain a favorable balance of payments through

capital transfers resulting largely from foreign aid, U.S.

government expenditures in Thailand (mostly military), tourist

revenues, and foreign investments.

The surplus in the balance of payments allowed Thailand

to keep its imports essentially free of any restriction.

However, the trade deficit widened rapidly in the late 19608,

primarily because of a rapid increase in the importation of

consumer goods both durable and nondurable; they were

increased more than 48 million dollars in 1972.2 In 1969,

the balance of payments showed its first deficit (some $48

million) in about a decade. In 1970, the deficit was con-

siderably higher, amount to $137 million, it declined to $86

million in 1971 but was a surplus in 1972 amounting to $98

3 The trade deficit was reduced in 1972 over 1971million.

by $34 million due to increased value of exports.

Prospects for a stable surplus position in the balance

 

2Department of Customs.

3Bank of Thailand, Monthly Report, May 1973, p. 68-9.



of payments are not favorable for several reasons. The

world demand for a number of Thai export commodities are

weak and rely heavily on the performance of other countries;

nonfarm commodity imports are likely to continue at high

levels; and imports of capital inputs for agriculture and

industry will continue to rise as Thailand sustains its

process of economic development.

The government has begun taking action aimed at

improving the balance of payments. One attempt is to inten-

sify its export promotion activities, as well as the effort

to increase foreign sales through negotiated international

agreements. The major exports from Thailand are mainly

agriculture products, although the relative importance in

total trade has declined from 86 percent in 1961 to 73

percent in 1969.4 The domestic demand increase due to popu-

lation increases overrode the slower growth in productivity.

The government's strategies are to increase research to I

encourage farmers to use modern inputs, modern practices

and to diversify agricultural production. These strategies

are aimed not only at increased productivity for domestic

and export use but also to improve income of the farmers.

At present, increased yields for existing crops are

essential whether additional land is brought under cultivation

or not. This is necessary to maintain or gain competitive

position amongst competing exporters, as well as to meet

 

4Sabatini, 22. 915., p. 67.



the demand of Thai farm families for increased incomes and

level of well being.

The response of various crops to fertilizer has been

studied, and it seems clear that increased yields justify the

use of large amounts of fertilizers. However, certain crops

like cotton can be grown successfully without fertilizer,

requiring instead careful and efficient insect control. The

ratio between the price of fertilizer price and crop price

varies by crops from quite high for rice and corn to quite '

low for cotton (see Table 1.1). In 1972, it required 7.48

kg. of rice to obtain 1 kg. of fertilizer and 8.01 kg. of

corn to obtain 1 kg. of fertilizer. Thus, the utilization

of fertilizer as well as other modern inputs in producing

these crops need to be evaluated in terms of foreign exchange

cost and foreign exchange earnings or savings.

Agriculture production in Thailand is expected to

continue increasing in view of the government's growing

involvement in agricultural planning, anticipated technolo-

gical advance, improvements in the infrastructure and

increased commercialization. However, the alternative crops

which should be emphasized is a problem facing government

policy makers. Mbreover, it is likely that changes in

emphasis will be necessary from time to time as shifts in

world supply and demand occur. New methods of production

will provide an opportunity to expand production and exports

but will require additional imported inputs. It appears that

for cotton, import substitution may not expand fast enough



to meet domestic demand. Rice and corn expansion could,

under some circumstances, require foreign exchange expendi-

tures which use up a significant fraction of the exchange

which the increased exports earn. Thus, as Thailand responds

to the need to maintain her foreign exchange situation, it

appears that it needs to evaluate among commodities, the net

contribution to exchange earnings.

Table 1.1. Kilograms of Commodities Needed to Purchase

1 Kilogram of Amophos (Analysis 16-20-0),

1967-1972.

 

 

Commodities 1967 1968 1969 1970 1971 1972

 

Rice 5.97 5.92 6.58 8.68 10.40 7.48

Corn 9.88 9.38 7.98 8.15 8.32 8.01

Cotton 2.03 1.60 1.62 1.76 1.62 1.66       
Source: Agricultural Economics Division,"Prob1ems of

Fertilizers to Increase Agriculture Productivity,"

Bangkok: Ministry of Agriculture, 1973 (unpublished

report in Thai).

Objectives of the Study
 

The broad objective of this study is to organize

empirical evidence on the selected cr0ps, significant to

Thailand's international trade, so as to evaluate more

effectively the effect of changes in production upon farm

earnings and net foreign exchange earnings. This will

require the accumulation of farm production cost data for

the selected crops under two alternative levels of technology

and foreign exchange cost as well as the returns in producing

these crops. Then an attempt will be made to convert these



unit calculations to a regional basis in order to compare the

net farm earnings and net foreign exchange among crops, under

certain alternative sets of assumptions regarding changes in

production areas and expansion rate of adopting modern

practices.

The specific objectives of the study are as follows:

1. To determine the cost and return per rai on the

production of rice, corn and cotton under two

levels of technology.

2. To calculate farm returns over variable costs and

farm labor and foreign exchange earning per rai

for the three commodities included.

3. To compare the farm returns and net foreign

exchange earning on a regional basis under alterna-

tive sets of assumptions.

4. Analyze the conclusions for their policy implications.

Plan of this Study

Chapter II will focus on the methodology selected for

analysis and sources of data. The selection of commodities,

location of production for selected crOps and other background

information pertaining to these crOps will also be discussed.

Chapter III will focus on the assembling of physical

units of inputs required in producing one rai of the selected

crops under two levels of technology. With the going market

price of inputs and outputs, the cost and returns per rai and

farm earnings per rai can be determined.



Chapter IV will focus on the disaggregation of foreign

exchange component on import inputs required in the production

The c.i.f. and f.o.b. price of imports and exports will be

used to determine the foreign exchange revenue per rai. Then

the production areas will be aggregated to the dominant

production region for the selected crops. Considering alter-

native sets of assumptions, several solutions regarding

possible crop production patterns will be analyzed. The

total net returns and net foreign exchange will be compared

among the several assumption sets.

Chapter V will summarize the findings and offer policy

recommendation which follow from the analysis.



CHAPTER II

METHODOLOGY AND DATA SOURCES

Recent technological advances have led to sweeping

changes in the agricultural situation in Asia, particularly

where recent food grain deficits have been transformed into

actual or potential surpluses. Thailand, utilizing a

majority of its cultivated land holding in rice production,

has long been a rice exporting nation. However, in the long

run, if rice production cannot be accelerated, many problems

will arise. Rice surplus for export will decline as domestic

demand increases due to increased population. This with

other factors held constant, will decrease foreign exchange

earnings. As a result, one of the major policy problems

currently facing Thailand is to evaluate the merits of pro-

moting alternative crops for the purpose of earning foreign

exchange through increased exports or by saving foreign

exchange through import substitution. The increased corn

production of Thailand has been an amazing development to

all interested in agricultural growth. From a "zero" level

in the early 19503, corn production expanded very rapidly,

increasing from 3.6 million rai in 1965 to 6.2 million rai

in 1972. Today, Thailand ranks as the world's third or

fourth largest corn exporter. In 1972 alone, Thailand sold

9
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corn valued at 1.9 million baht on the world market. The

only other crops which are more important in terms of export

are rubber, kenaf, cassava and soybeans. Cotton production

is insufficient for domestic requirements. Thailand must

import cotton every year as a result of rapid expansion in

textile industries. In 1971, approximately 150 tons of cotton

were imported with a value of more than 500 million baht.l

The government, realizing the need to increase foreign

exchange spending on cotton imports, launched a program of

study to identify problems and bottlenecks with regard to

increased cotton production.2

The overriding problem facing the cotton industry in

Thailand is to reverse the setbacks in cotton production and,

in the years ahead to produce enough of the crop to meet the

needs of a growing demand from the textile industries.

Overview of Analytical Procedures

For reasons which will be explained later, this study

focuses attention on the production of rice, corn and cotton

in the upper portion of Central region. To fulfill the

research objective information on cost of production and

return per rai for each crop will be assembled. The average

physical units of inputs required on each stage of farm

 

1Suthat Supinachareon, "Economics of Cotton Production

in Sukhothai and Loei Provinces," Agricultural Economics

Division, Ministry of Agriculture Bangkok, Thailand, June

1972, p. 2. (Mimeograph in Thai).

2R. J. Grimble, The Economics of Cotton Production.

London: Overseas Development Administration, 1971, p. 8.
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operation namely, land preparation, planting, weeding and

cultivation, fertilizing, spraying harvesting and packing,

also the power requirements during farm operation will be

gathered at two levels of technology. Using information on

going market price of inputs and outputs in 1972, the costs

and returns per rai as well as farm returns can be determined.

Disaggregation of foreign exchange components on

required import inputs in production will be undertaken.

Assumptions on life expectancy and import parts of farm

machinery will be made. Also, the total number of hours‘

needed for field work will be determined in order to calcu-

late the cost of foreign exchange per hour of work expended.

For other imported inputs such as fertilizers, insecticides

and fuel, the average c.i.f. price of those inputs in 1972

will be used. Thus the foreign exchange cost and revenue

per rai can be determined. At this point, the performance

of each crop can be examined on the basis of net return and

foreign exchange earning per rai. Rice does not compete

with corn and cotton for land utilization due to different

growing seasons and rice is a lowland crop while corn and

cotton are upland crop (assuming no irrigation).

The production zone, which is characterized as a pre-

dominately corn-cotton producing area will be aggregated.

Thus, the net farm returns and net foreign exchange can be

calculated based on alternative assumptions regarding land

and labor utilization, rate of expansion, adoption rate of
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modern practice, etc. Results from the analyses of these

alternatives will provide certain guidelines for policy

recommendations.

Measurement Units
 

Units of measurement used throughout the thesis are

those common in Thailand. Rai is a measurement of land area

equivalent to 1,600 square meters or approximately 0.4 acre.

Baht is a unit of currency which is approximately equivalent

to 5 U.S. cents. Kilogram is a unit of weight approximately

equivalent to 2.2 pounds (abbreviated as Kg.). 292.13 a

unit of weight equivalent to 1,000 kilograms or 2,200

pounds. Changwat is the largest territorial subdivision

class corresponding to the states in the U.S. or provinces

in Canada.

Sources of Data

It was hoped when the study was initiated to obtain

all farm-level data from.a 1972 survey conducted by the

Agricultural Economics Division of the Ministry of Agriculture.

This survey encompassed the entire country and included about

8,000 farms whereby head-of-households were interviewed for

recall and current information. For the 10 changwats selected

for this study there were about 1,000 farms included in the

survey. Unfortunately, permission to use all 1,000 farms was

not possible. Instead a random sub-sample of 20 records per

changwat for 10 changwats was drawn for a total of 200. The
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number of rice, corn and cotton farms found in this sub-sample

is summarized in Table 2.1.

Table 2.1. Number of Rice, Corn and Cotton Farms Found in

Random Sub-Sampling of 1972 Survey.

 

 

 

 

Changwat Rice Corn Cotton Other Total

Saraburi 10 10 0 0 20

Phetchabun 4 12 4 0 20

Phitchit lO 0 0 10 20

Phitsanulok 9 6 0 5 20

Uttaradit 9 9 0 2 20

Chainat 10 l 0 9 20

Sukhothai 10 8 0 2 20

Nakhonrajsima 6 0 0 14 20

Lopburi 2 8 0 10 20

Loei 0 0 0 20 20

Total 70 54 4 72 200      
Since to be counted as a rice, corn or cotton farmer

it was necessary that a crop be harvested, it is possible

that crop failures caused understatement of actual farms

growing the crops. This is especially probable for cotton

where 200 farms drawn randomly from a predominantly cotton

producing area show only 4 farms (in a single changwat)

with a successful harvest.

The survey data were used for computing input-output

relationships for rice and corn but were not used for cotton

because of the lack of cotton farms with harvested area.

The survey was used for physical inputs on rice and corn but
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to compute the cost of inputs on all crops required supple-

mental information obtained from reports prepared by the

Department of Economics and Business Administration, Kasetsart

University, The Ministry of Commerce and from personal

interviews in shops in Bangkok.

The lack of cotton farms in the survey required con-

sidering alternative ways of analyzing the economics of

cotton production.

1. To expand the initial sub-sample of 200 farms to

a number large enough to include an adequate number

of cotton farms. Unfortunately, the initial 200

was all that could be made available. Therefore,

it became necessary to seek other sources for

information on cotton production.

To use national average yield of cotton. This

information was available but the cost of produc-

tion data on farms used in this average were not

available.

To use another study involving cotton farms.

Fortunately, the same division in the Ministry of

Agriculture which conducted the above survey also

conducted in 1972 a one-time special farm accounting

survey on cotton farms in the region under study.

The method was to interview periodically for an

entire production season compared with the single

interview used in the survey above. Whether there

would be a crop failure or not was not known in
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advance. However, when the summary was prepared

only harvested area was included. No farms had

complete failure, thus the results show total

production costs per unit of crop harvested.

All records in this 128 farm accounting

study have not been summarized. Those available

for analysis included 78 cotton farms in two

changwats, Sukhothai (28) and Loei (50). Cotton

yield on these 78 farms was computed to be about 40

percent higher than the national average. However,

the yields and physical inputs were measured so

carefully it appeared to be the best possible

source of cotton production information for the

immediate study.

Modern methods of production as defined for this study

were not found in either of the above surveys. For coefficients

pertaining to rice and corn production, results from.experi-

ments conducted by the Department of Agriculture, under farm

conditions were used. In the case of cotton modern method

coefficients were obtained from research under controlled

experimental conditions also conducted by the Department of

Agriculture in the Ministry of Agriculture.

The foreign exchange costs were taken from.the Depart-

ment of Customs, Ministry of Finance. The disaggregation of

foreign exchange inputs were based on various sources of

information and necessary assumptions. The disaggregation

of foreign exchange for farm machineries, machine fuel and
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oil etc. were supplemented with other studies. The total

production area for changwats was taken from the reports of

Agricultural Extension Department.

Further personal interviews were made of agriculturalists

and agricultural economists in Thailand to get further

insight and for arriving at realistic assumptions needed in

the analysis.

Selection of Crops

The production of economic crops such as rice, corn,

cotton, kenaf, cassava, sugar cane and soybean have long

been concentrated in certain locations. Even though the

southern portion of the Central region is particularly suit-

able for rice cultivation and has become known as the "rice

bowl" of Thailand, rice is grown generally throughout the

Kingdom because Thai farmers desire to be self-sufficient

-in their staple food, rice, thus farmers will utilize all

suitable land for rice production, even though there may be

a higher potential average monetary return to resources from

other crops.

Corn production was stimulated all along the way

served by Friendship Highway which came into service in the

19603. The production of corn has increased since 1960 due

to an increase in foreign demand. New land was brought into

cultivation and the Upper Central Plain became as it is

known today the ”corn belt" area of Thailand. Almost 60

percent of all cotton in Thailand is grown in changwats
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Sukhothai and Loei. Changwats Lopburi, Saraburi and Phet-

chabun account for about 25 percent of total cotton production3

Rice and corn are major exports of the country. Thai-

land earned $221.7 million on rice exports and $98.85 million

on corn exports in 1972. Cotton imports have increased in

response to the expansion of the textile industry in Thailand.

Cotton imports in 1972 amounted to $36.45 million.4

Given the goal of this study to determine the effect on

farm earnings and net foreign exchange resulting from.ahanges

in production systems, the selection of rice, corn and cotton

was appropriate because these crops play a major role in

foreign exchange earnings and savings within the agriculture

sector of the country.

Selection of Areas

The total land area in Thailand is 321.25 million rai.

Out of the total area 95.15 million rai is in farm holdings

constituting about 29.62 percent of total land. The paddy

land amounts to 68.18 percent of farm holdings. The field

crops area amounts to 11.82 million rais which is about 12.42

percent of total agriculture land.5

 

3Grimb1e, Ibid., p. 1.

4

5Ministry of Agriculture, Agricultural Economics Divi-

sion, Land Utilization of Thailand 1971, Agricultural

StatistiEfBulletin No. 24, BangROE, Thailand, 1972, p. 11.

Bank of Thailand, Menthly Report, May 1973, p. 50-1.
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The majority of the corn and cotton producing area is

to be found in the upper portion of Central Region. Within

these areas rice is scattered all over the lowland areas

which cannot be utilized by other field crops. These areas

are of most importance in making comparisons on cost and

returns in the production of rice, corn and cotton.

Background of Selected Crops

Rice

Rice is still the basic subsistence crop of Thailand,

and a very high proportion of the farmers grow some rice.

The area under rice is still more than twice as great as the

area under all other crops taken together. Rice is of great

importance as a source of foreign exchange revenue to the

country. Most of the farmers try to avoid having to buy rice.

They will grow a surplus of rice partly as an insurance

against poor weather and only partly for cash income: Not

every province grows a surplus of rice, though most do. The

main deficit areas are Bangkok and some provinces to its

southeast and southwest, and also the extreme south of

Thailand. The flow of rice is thus mainly southward.

Bangkok's main rice supply is from the Central Plain.6

The area under rice cultivation expanded rapidly from

9.3 million rais in 1907 to 41.6 million rais in 1962 and 47

million rais in 1972 (see Appendix A.l). This rapid increase

 

6T. H. Silcock, Thailand Agriculture Development in Asia.

Edited by R. T. Shand, Canberra: Australia National University

Press, 1969, p. 116.
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in acreage is due to the rapid growth of population, limited

opportunity for employment in the city, and the fact that rice

is the main staple food of the people. To the Thais, rice

represents breakfast, lunch and dinner.

Average rice yield exhibited a steadily declining trend

until 1967 when it averaged 220 kg. per rai. Then the aver-

age yield jumped to 270 kg. per rai in 1967 and to 300 kg. in

1970 (see Appendix A.l). There are two reasons to explain

this rise in yield. One is varietal improvement and the

diffusion of the varieties by the government agencies to

farmers. Another is the expansion of area under irrigation.

The utilization of modern inputs namely fertilizers and

insecticides is still insignificant at the present time.

Government has invested in rice research for a consid-

erable period of time. A breeding program was started in

the early 19503. The principle technique was to select and

collect a large number of samples from farmers' fields, test

them.under low fertility conditions (resembling farmers'

condition), and then release the best material back into the

local area from which they came. Many local varieties of

traditional type are present in Thailand. Thai people are

over discriminating in their taste for rice, and Thailand has

long had a reputation in export markets for high quality rice.

Hence the emphasis in the breeding program was logically on

both grain quality and high yielding varieties.

Irrigation has received heavy emphasis by the Thai

government for a long time. Some of the structures in the
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Chao Phya Delta date back to 1924. The biggest push started

in 1950. The main policy has been to construct large multi-

purpose dams and reservoirs and main canals with laterals.

The farmer has been responsible for constructing farm ditches.

In general, the farmer has not done so, and consequently very

little of the area under the conmand of major dams has good

water control. This is mainly due to incomplete and poorly

designed systems, rather than lack of interest on the part of

the farmers. Part of the difficulty also lies in the multiple

purposes for which the dams were built. Electric power gener-

ation, navigation, and prevention of salt water intrusion

seem to have higher priorities than irrigation. In some

cases where there is water in the canal during the dry season,

but not enough to permit gravity irrigation, farmers have

purchased small pumps and pumped the water from the canal

onto the fields. There has recently been a major shift in

government policy, away from massive investment in large

projects to investment in better utilization of water from

the projects already constructed.

The farmers pay considerably more than the world price

for such fertilizers as ammonium sulfate and urea. The

reason is that an investment has been made in an obsolete

lignite conversion based fertilizer factory. Because the

process is inefficient, cost of production is from 1.5 to

2.0 times the cost in the most efficient modern plant.7

 

7Author inquired with the people in the Ministry of

Industry.
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There is concurrently an embargo on importation of ammonium

sulfate and urea. When free imports were permitted, the

plant could not sell its production. Because it was financed

by a foreign loan, the government has been hesitant to write

the plant off as a bad investment. However, the recommenda-

tion of Extension Department to use amophos (16-20 analysis)

instead of pure nitrogen fertilizer because it is cheaper

and there are no import restrictions.

With the high world price of rice relative to the

domestic price and with government wanting to keep the

domestic price low, the private exporters have been required

to pay a premium.for the privilege. The rate of that premium

was roughly set at the difference between world market price

and Thai domestic price. It is uncertain what the net effect

of the abolition of the rice premium would be. The higher

prices of rice would probably lead to more effective labor

input in rice production, an increase in the use of other

factors such as land and fertilizers input might also increase.

The extended lands, however, are likely to be marginal and

thus would be inferior in quality. But the higher price of

8 and therice would make the use of fertilizers profitable,

increased use of fertilizers would counteract the depressing

effect of land scarcity. Thus, the productivity of rice

would be improved.

 

8See Sura Sanittanont, Thailand's RiCe Export Tax.

Table 40-41.
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Corn (Maize)

Corn is one of the important crops of the world since

it can be used for human consumption as well as for animal

feed and it can be used as a raw material in industries such

as soap, margarine, alcohol, etc. Corn is relatively cheaper

in terms of feed value than barley or oats. It can be

easily grown requiring only 90-120 days for maturity and can

resist dry weather very well. So the crop can be expanded

very rapidly and can provide a very good source of income to

producing countries.

Corn production in Thailand expanded rapidly during the

last 10 years, partially because of the increase in world

demand for animal feed. Corn improved farmers income, so

many farmers made a shift from.ather field crops to corn in

recent years. Corn production between 1937-1946 did not

change very much with the total production area remaining

about 67,000 rai with a total output per year of approximately

8,000 tons. In 1957 the area devoted to corn increased to

606,000 rai with a corresponding production of 135,800 tons.

Ten years later the area had increased to 5,183,000 rai with

total production of 1,950,000 tons (see Appendix A.2).

Between 85 and 90 percent of total corn production

areas are concentrated in 9 changwats which border the "rice

bowl" on the north and east. There were only 5 changwats

which have had extensive corn growing namely, Lopburi, Nakorn

Sawan, Nakhonrajsima,Phetchabun and Saraburi. The other
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four changwats have a minor proportion of the total

corn area.9

The average yield of corn in Thailand has increased

dramatically until very recently. The average yield in 1949

amounted to 127 kg. per rai and it jumped to 306 kg. in

1960 and increasing to 402 in 1970. However, by 1972 the

yield had declined to 211 kg. per rai. There are three

reasons to explain this phenomenon: (1) the breeding program

which started in late 19503 developed several varieties which

proved to be successful under field conditions and were

released to farmers contributing to the early increase, (2)

new land was brought under cultivation and initially corn

yield was high. But with consecutive plantings on the virgin

soil without replacement of lost nutrients, corn yields began

to decline. Also, there was no irrigation in corn producing

areas. During the drought year, a lot of damage to the crop

will bring the average yield down, and (3) in addition, the

price of fertilizer has been high relative to corn price, so

the farmers did not use fertilizers.

Further expansion of land for corn production will be

rather difficult because, for one thing, there is not much

virgin land left for development. If corn needs to be

expanded further, and recognizing the need to replenish lost

nutrients, special government action may be required.

 

9Pradit Rangsaritkul, and Natteethip Krasin, Produc-

tion and Marketin of Corn, Bangkok: Ministry of Commerce,

Thailand 1972, p. 14-17.
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Mbdern corn storage facilities in the provinces and in

Bangkok are minimal. Construction of corn storage facilities

is now progressing in several locations in Thailand. But

during the 1966-70 period, storage facilities were small

relative to the production and market flow of corn. Conse-

quently, most corn flows rapidly out of the producing areas

at harvest time, moves by truck and barge to Bangkok, and

is rather quickly exported.

Cotton

The textile industry in Thailand has expanded rapidly.

The production of cotton fabric increased from 109 million

square yards in 1962 to 344 million square yards in 1969.

The importation of cotton lint increased from 7.7 million

kg. to 17.2 million kg. during the same period.10 The

government realizing the large amount of foreign exchange

required for cotton imports, launched a program of study to

find out the problems and bottlenecks of increased cotton

production.

Cotton is an upland crop which has been grown exten-

sively in two changwats, Sukhothai and Loei which accounted

for about 54 percent of the total areas. The other area

which accounts for about 25 percent of total cotton production

includes Lopburi, Saraburi andPhetchabun.. The major cotton

production is in these changwats.11

 

10

11R. J. Grimble, The EconOmic of Cotton Production.

London: Overseas Development Administration, 1971, p. l.

Grimble, op. cit., p. 54-5.
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Since the mid 19503 and more so in the last decade,

considerable effort has been made towards breeding and

selecting improved varieties of cotton which will produce

both higher yields and better quality. Upland types were

introduced from.Africa and the U.S.A. and were crossed with

Cambodian strains. However, it is the imported upland types

such as Reba B 50, Deltapine Smooth Leaf and Albar 200 that

showed greater promise in the way of higher yield potential

and better lint quality. At first Reba and recently Delta-

pine have been released by the Department of Agriculture and

widely grown by cotton farmers.12 The advent of improved

types initially encouraged cotton growing so that production

rose from an average of 23,000 tons of seed cotton between

1950 and 1955 to an estimated peak of 117,100 tons in 1968.

unfortunately this high output has been followed by a dramatic

drop in production since then (see Appendix A.3). Over the

same period, the average area under cotton increased from

205,000 rais to 832,000 rais. It is clear that the expansion

in cotton production up to 1968 was largely extensive rather

than intensive. In other words, the increase was more the

result of an expansion in area planted than an increase

in yield.

Average yield was 105 kgs. per rai in the period 1950-

1955 and about 141 kgs. per rai from 1964-67, an increase of

 

12Grimble,ibid. , p. 2.
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34 percent. Cotton in all regions of Thailand is produced

entirely under rainfed conditions.13

The essential problem facing the cotton industry in

Thailand is how to reverse the setback in cotton production

and, in the years ahead to produce enough of the crop to

meet the needs of the country's growing textile industry. The

recovery of cotton production and achievement of the produc-

tion objective, set by the Third Development Plan of 201,000

tons by 1976, will be no easy task. The problem is that, to

the majority of growers, the difficulties of insect control

are such that they will lose money (or make very little)

from growing cotton. More cotton is not grown in Thailand

because to the majority of farmers, the economics of growing

the crop are not satisfactory; and when cotton is grown the

technical and managerial problems of its production are

normally too great for good yields to be obtained.

Grimble's study in Takfar has shown that, under present

circumstances, farmers must expect to spend 350 baht on the

purchase of insecticides for every rai of cotton they grow.

This figure of 350 baht approximates the optimum.i.e., the

most profitable level of insecticide use under present farm

conditions. Prospective growers should therefore be prepared

to obtain, either by cash or credit, sufficient insecticide

material for their total cotton area (i.e., 350 baht X area).

 

lBGrimble, ibid., p. 6.
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Similarly, cotton farmers have experienced that over the

course of the growing season, they will need to use a total

of at least 200 man hours work for every rai of cotton they

grow. Hence, available labor serves as an effective constraint.

A further constraint to increasing cotton production is the

capacity of spraying machinery available and the overall

management capabilities of producers. The availability for

spraying machinery also sets a limit to the maximum area of

cotton that can be grown. A single power-operated knapsack

sprayer, the type of machine most commonly found in the

locality, can be used to look after a maximum of about 6-8

rai of cotton. These are the limiting factors which hinder

the expansion of cotton production.



CHAPTER III

ESTIMATES OF PRODUCTION COSTS

The objective of this chapter is to assemble and

analyze production costs for rice, corn and cotton in the

designated area. Data sources for this work were explained

in the previous chapter. The plan of the chapter is to

define and discuss the components of production costs for

traditional rice, modern rice, traditional corn, modern corn,

traditional cotton and modern cotton in that order. This is

followed by a tabulation of total production costs (excluding

land charges) per rai for each crop. Then gross and net

revenue per rai for each crop is computed. Finally, marketing

margins and marketing cost for each crOp is computed in order

to figure net foreign exchange in Chapter IV.

In keeping with the objectives of the study it was

necessary to distinguish between "traditional" and "modern"

production practices. Even though the surveys of Thai agri-

culture indicate negligible modern production in 1972, it

seems most appropriate to project future developments

including components of more scientific production rather

than to assume traditional methods will remain in a static

fashion. Traditional production methods are defined as the

28



29

the predominant current practices as reflected in farm

surveys. Mbdern production methods are defined as those

based on recommended practices by the Department of Agriculture.

Labor Requirement and Production

Costs of Traditional Rice

Usually, for the area studied, rice production starts

in June or July and is harvested in January or February.

Farmers start plowing their lands after the first rain comes.

Most of the first plowing is done by tractors, except some

farmers still use animal power. Tractor services are avail-

able for custom services in the locality when needed. MOst

of the second plowing and harrowing are done by animal power.

The physical units of labor, power, seeds, and fertil-

izers were taken from.the 70 sample farms identified earlier.

Labor and power requirement at each stage of farm operations

was calculated as a weighted average with weights based on

planted area within changwat then a simple average over

changwats. This also holds for quantities and values of

seeds, fertilizers, insecticides, and herbicides. However

for average yield, weights were based on harvested area.

The survey reported number of rais plowed by tractors

and harrowed by buffaloes. In other words, some farms

completed first plowing by tractors and second plowing as

well as harrowing by buffaloes. Other farms do all plowing

and harrowing by buffaloes. The average time required for

a 65 horsepower tractor to finish either first or second
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plowing is .33 hours per rai or 20 minutes. The average time

required for buffaloes to complete either first or second

plowing as well as harrowing is 3.30 hours or 3 hours and

18 minutes (see Appendix C.1). These figures were used as

a multiplier for the weighted average rais plowed by tractors

and buffaloes. Then a simple average requirement for tractors

and buffaloes was computed over the number of changwats.

The physical inputs requirements for producing one rai

of rice is tabulated in Tables 3.1 and 3.2. Harvesting

averaging 34.7 hours per rai on the average is higher than

either land preparation or planting which in each case

averages about 19 hours per rai. Buffaloes remain important

sources of power relative to tractors. The average animal

power use is 6.77 hours while the tractor is only .18 hours

which is equivalent to a half rai of work by a 65 horsepower

tractor.

The average seeds used is 11.15 kg. per rai. In

general, farmers keep their own seeds for next year'splanting.

However, the cost of seeds was figured using the 1972 market

price of 8.97 baht. Usually, farmers apply fertilizers and

insecticides in the nursery beds before transplanting to

help insure uniform growth of the seedlings. The weighted

average fertilizers for this purpose was only 1.3 kg. per

rai. However, there were three farms in Saraburi reporting

an application of about9 kg. per rai of fertilizers. They

received the highest yield with an average of 500 kg. per rai.
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The other five farms in the same province applied fertilizers

at a lower rate of about 4 kg. per rai, receiving less than

400 kg. of rice per rai. There was insignificant use of

insecticides and herbicides reported in all changwats.

Critical Igputs and Additional Labor

Required Under Modern Method of

Rice Production

 

 

 

The modern method of rice production requires critical

inputs such as fertilizers and insecticides. Yield response

is associated with these factors. The yield increase requires

more time during harvesting and packing, also increased time

during fertilization and spraying. The survey sample taken

did not show any farm using modern methods. To suit our

purpose, the yield response to modern inputs is based on the

experiment conducted by Agronomic Management Section, Technical

Division, Ministry of Agriculture.

The Agronomic Management Section conducts experiments

every year under farm conditions all over the country. The

purpose of this is to give recommendation to other departments

responsible for agriculture as well as to interested farmers.

The recommended fertilizer is Amophos (analysis 16-20-0) at

a rate of 15 kg. per rai.

The yield responses were taken from experiments conducted

on 27 farms in Central Region and 15 farms in Northern Region.

 

1Author inquired with agriculturalists in the section

on the recommended rate of fertilizers.
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The average yield for the two regions was 556 kg. per

rai.2

Other input practices include the application of a 6

kg. per rai of B.H.C. to control rice stem borers and the

spraying one time of either Sevin 85 or Folidol to control

insects and diseases.

The information obtained shows that rice yields under

"modern" technology average 213.58 kg. higher per rai than

for traditional input levels. The time required for har-

vesting and packing also are higher. It is assumed that

the labor and power required for farm operation under tradi-

tional methods will be the same as for modern practices

except for fertilization, spraying, harvesting, and packing

time which would be higher in the case of modern.

The Amophos fertilization is done before transplanting

at a rate of 15 kg. per rai. The time required for fertili-

zation is approximately 1 hour per rai. After 15 days after

transplanting,B.H.C. is applied at 2 kg. per rai requiring

1 hour per rai. In the fifth week weeding and cultivation

will be done with another 2 kg., application of B.H.C. per

rai requiring approximately 8 hours per rai. In the eighth

week the third 2 kg. application of B.H.C. will be made which

requires 1 hour per rai. On the average for further insect

 

2Department of Agriculture, Agronomic Management

Division,'Experimental Results of Fertilizer Trial on Field

Condition?" January 1973. (Unpublished mimeograph in Thai.)
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and disease protection, spraying will be done one time which

requires approximately 1 hour and 30 minutes per rai. The

total time required for weeding, cultivation, fertilization,

and spraying more than by traditional method is 10 hours and

26minutes.3

Increased time required during harvesting and packing

as a result of higher yield will be calculated on the same

percentage basis as traditional operation information on

Table 3.1.

Increased time required for harvesting:

§%§;g§ x 213.58 = 21.63 hours

Increased time required for packing:

3:752; x 213.58 = .41 hours

The total labor hours increased under modern methods over

traditional methods is 32 hours and 30 minutes or approximately

four (4) days.

Labor Requirement and Production

Costs of Traditional Corn
 

The corn season usually begins with land preparation

and planting in May or June and ends with harvesting in

August or September (depending on weather conditions). Land

preparation is mostly done by tractors and buffaloes and

 

3Twelve hours and 30 minutes - 2 hours and 4 minutes =

10 hours and 26 minutes.
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requires less labor than is needed for rice. Planting corn

is done completely by hand labor. At least once or twice

weeding and cultivation is needed during the growing season.

Corn producers in Thailand seldom apply fertilizers and

insecticides. One reason is that new land brought under

cultivation has sufficient soil nutrients for corn plants.

But as pointed out earlier after 3 to 5 seasons soil fertility

is exploited by the plant. This condition has caused the

decline in average yield of corn. Corn yield fluctuations

also are caused by flood or drought conditions in the region.

The physical units of inputs required in corn production

per rai were taken from the 54 sample farms in 7 changwats

namely, Lopburi, Sukhothai, Saraburi, Uttaradit, Phitsanulok,

Phetchabun, and Chainat. The weighted average of labor used

in production were derived from the total areas in each

changwat and total hours required during farm operation.4

The information on power used was based on reported numbers

of rais plowed by tractors or buffaloes. The average time

required for 65 horsepower tractors and buffaloes in plowing

one rai is .39 hours and 3.13 hours, respectively. These

figures used as multiplier on number of rais plowed by

tractors and buffaloes for each changwat. The weighted

average of variable costs including seeds, fertilizers, and

 

4See detail on deriving weighted average from rice

production in previous sections.
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insecticides was obtained under the same procedure as for

rice. There is insignificant use of fertilizers and insec-

ticides on corn except for one farm in changwat, Saraburi

which reported an application of 20 kg. of fertilizers per

rai having an average yield of 503 kg. per rai. The physical

units of labor and other inputs used in the production are

tabulated in Tables 3.3 and 3.4.

gzigical Inputs and Additional Labor

Required UndergModern Methods

of Corn Production

None of the corn farmers in the sample survey used

fertilizers. Of the 54 farm questionnaires analyzed, only

one farmer applied fertilizers and the yield response was

not appreciably higher than that reported on the other farms

without fertilizers. The two main reasons which may be

offered to explain this phenomena have already been identi-

fied. The corn areas have been expanded rapidly during the

last 15 years on virgin soils. The new land brought under

cultivation has sufficient soil nutrients to produce high

yield without commercial fertilizer. After successive

cultivation,yields per rai have declined since farmers did

not use fertilizers to replace the lost nutrients. Farmers

received good return during these early years of corn pro-

duction without the risk associated with applying fertilizers.

The second reason is that the price of fertilizers has been

quite high relative to the corn price, so farmers did not

want to take the necessary risk in making the investment.
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The yield response to modern inputs was taken from.the

experiments of Field Crop Division, Ministry of Agriculture,

conducted at two locations. One experiment was conducted at

Farm Suwan using 50 kg. of fertilizers (14-14-14) per rai.

The average yield taken from dry season and wet season is

751 kg. per rai. The other experiment conducted in farmers'

fields in Saraburi province applied the same rate of fertil-

5 Sinceizer having the average yield of 672 kg. per rai.

yield potential of corn under modern method of production

can go up to 751 kg. per rai with 50 kg. of fertilizers,

this yield will be used to represent modern methods of corn

production.

The yield difference between traditional and modern

method was estimated to be approximately 345 kg. per rai.

The increased yield requires more labor during harvesting

and packing as well as fertilizing and spraying. The

increased time required was calculated on the same percentage

basis.

The increased time for harvesting:

4633;; x 344.8 = 19.02 hours

The increased time for packing:

463‘52 x 344.8 = .45

The additional total time required for harvesting and packing

is 19.47 hours.

 

5Ministry of Agriculture, Field Crop Division,"Experi-

mental Report on Fertilizer Trial,"1972 (Mimeograph in Thai).
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Corn varieties adopted by farmers are not susceptible

to disease. The only enemy is grasshoppers which destroy

tremendous areas in some years but such an occurance is not

common. During such an outbreak, it is impossible for

individual farmers to control the problem by themselves.

The agriculture department may send a special team to do the

job. The recommendation is to spray only once for protection.

The insecticides used can be either Endrin, Sevin or Folidol

at the rate of 300 gm. per rai. The approximate time required

for spraying per rai is two hours. The fertilizer application

was done before planting at 50 kg. per rai. The time required

for fertilization is approximately 1 hour and 30 minutes. The

additional labor hours required under modern methods is 22.41

hours (19.47 + 3.50 - .56), approximately 2.75 days.

Labor Requirement and Production

Costs of Traditional Cotton

Cotton production is labor intensive relative to rice

and corn. The crop's demand for labor seems to be at its

highest from August to November when labor is needed for

weeding, spraying and, at the end of the period, for picking

the cotton. Usually, the cotton growing season starts in

June and ends in December. The information on labor and

power requirements for cotton production was taken from 82

sample farms. Out of this sample, only 4 farms from Phetchabun

province were used since other farms in the province had

experienced complete crop failure. The other 78 sample farms
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were located in Sukhothai and Loei provinces with the data

obtained from the farm management accounting results assembled

by the Production Section, Agricultural Economics Division.

The average labor requirements at each stage of farm operation

is derived as a weighted average for each changwat and then

recomputed as a simple average over changwats. The average

labor required in weeding and cultivation was 62.76 hours per

rai and the labor required for the peak season of harvesting

was 79.87 hours per rai.

Information on tractors and animal power was calculated

by the same procedure as described previously. There was

no animal power used in Loei and Phetchabun. However, animal

power was used in Sukhothai during plowing and cultivation.

The information obtained from.the farm management accounting

survey reported average hours of work per rai, so conversion

was not needed. The tractor average time per hour was

reported in Sukhothai and Loei provinces while Phetchabun

province reported the number of rais plowed by tractor.

Thus the tractor time required to complete plowing one rai

was used as a multiplier for unit conversion. The land pre-

paration for cotton did not require much power because cotton

is planted in rows, with three to six seeds to each hill.

In the manner of other crops, however, cotton was planted on

a flat rather than on raised beds.

Other physical inputs required in cotton production are

insecticides, fuel and seeds. No fertilizer was used on

cotton. Even without fertilizer the rich soils often lead
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' to the production of vegetative growth and consequent physical

difficulties in applying insecticides. A weighted average

for all inputs was computed for each changwat, then these

results were averaged over changwats. Machine fuel require-

ments for spraying machines will be discussed in a later

section. Labor and other input requirements to produce one

rai of cotton are summarized in Tables 3.5 and 3.6.

The cost of insecticides used per rai varied widely

among different changwats. For example, the variation was

from 37 baht in Phetchabun to 306 baht in Sukhothai province.

This variation would also likely increase yield variation in

the different changwats.

 

Critical Inputs and Additional Labor

Required Under Modern Method of'

Cotton Production

 

The modern practice of cotton production is quite

different from other field crops. The soil fertility level

in the cotton producing area is such that fertilizer is not

needed. A study at Takfar area shows most yield response

6 Insectresulting from fertilizer to be insignificant.

damage is the most important cause of low cotton yields.

Cotton's most serious enemies are the sucking insects, such

as jassid, that feed on the leaves of young plants, and the

 

6R. J. Grimble, The Economics of Cotton Production,

Foreign and Commonwealth— Office, london: Overseas Development

Administration, November 1971, pp. 21-22, 48-50.
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bud and boll eating caterpillars such as the American

Bollworm. Insect control, while not increasing a crop's

potential yields, is intended to allow this potential to be

realized. The modern method of production as defined in

this study is characterized by the different methods and

numbers of sprayings. In other words, improved management

in spraying and scheduling spraying has an impact on cotton

yield.

Cotton is sprayed far more intensively than any other

crOp. If, in the:eventof rain, it is not possible for the

farmer to spray the entire field at one time, it will be

necessary to have more than one spraying schedule on a given

farm. The study in Sukhothai and Loei indicate that the

average farmer will spray 10 times per crop.7 Some farmers

take good care of their plants by spraying up to 15 times

while the other farmers sprayed only six times. Most of the

farmers do not follow the recommendation given by Agriculture

officers resulting in less use of insecticides and consequently

a lower yield than would be the case had the recommendation

been followed.

Modern practice for the purpose of this study is based

on experimental work conducted by Field Crop Division, Depart-

ment of Agriculture. This division has one section working

 

7J. Ditapanya,"Resource Productivities of Cotton Pro-

duction in Changwats Sukhothai and Loei, 1971-72 Crop Year."

Thesis submitted to the Faculty of Economics and Business

Administration, Kasetsart University, 1973.
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on the effectiveness of chemical insecticides, spraying methods

and spray schedules for cotton production. Experiments have

been conducted on experiment stations in each of four

changwats namely, Loei, Sukhothai, Saraburi and Suphanburi.

Spraying at different times has been studied namely, spraying

every seven days and spraying at 5, 10 and 20 percent insect

incidence. It was found that spraying,with in3ects at an

incidence level of 20 percent,resulted in higher yield and

lower cost per unit of output than when spraying takes place

at the 10 percent level. However, this conclusion is not

practical under farm condition because the farmers will not

have enough time to count insects every day before spraying.

Spraying every 7 days has proved to be quite satisfactory

fromlboth a practical and functional point of view. Toxa-

phene-DDT was used in the experiment. Labor and other input

requirements under modern method will be analyzed with regard

given to the variables most likely to determine the success

of insect control and hence the economics of the whole crop.

The cost of insecticides and labor per rai from the experimental

result is tabulated in Table 3.7.

Almost all cotton farmers used their own equipment

for spraying and several of the more prosperous farmers owned

more than one spraying machine. Knapsack spraying machines

are commonly used. Motorized spraying machines are not

popular. Metorized sprayers have a higher initial cost and

require fuel to operate but their work rate is much higher



T
a
b
l
e

3
.
7
.

C
o
s
t
s

a
n
d

Y
i
e
l
d
s

o
f

C
o
t
t
o
n

R
e
s
u
l
t
i
n
g

F
r
o
m

D
i
f
f
e
r
e
n
t

S
p
r
a
y
i
n
g

T
i
m
e
s
,

1
9
7
2
.

  

T
r
e
a
t
m
e
n
t

T
i
m
e

I
n
s
e
c
t
i
c
i
d
e

S
p
r
a
y

U
s
e

(
l
i
t
e
r
/

r
a
i
)

P
r
i
c
e

o
f

I
n
s
e
c
t
i
c
i
d
e

(
B
/
r
a
i
)

L
a
b
o
r

C
o
s
t

(
B
/
r
a
i
)

T
o
t
a
l

C
o
s
t

(
B
/
r
a
i
)

Y
i
e
l
d

K
g
/
r
a
i

 

E
v
e
r
y

7
d
a
y
s

1
2

1
7
.
4
5

A
t

5
%

I
n
s
e
c
t
s

1
3

1
7
.
9
0

A
t

1
0
%

I
n
s
e
c
t
s

1
0

1
3
.
8

A
t

2
0
%

I
n
s
e
c
t
s

7
.
5

1
1
.
3
0

 
 

 

3
4
9

3
5
8

2
7
6

2
2
6

 

1
2
0

1
3
0

1
0
0

7
5

 

4
6
9

4
8
8

3
7
6

3
0
1

 4
8
5
.
5

4
7
5
.
5

4
9
9
.
5

5
1
7
.
5

 S
o
u
r
c
e
:

A
g
r
i
c
u
l
t
u
r
a
l

D
e
p
a
r
t
m
e
n
t
,

F
i
e
l
d

C
r
o
p
s

D
i
v
i
s
i
o
n
,

R
e
p
o
r
t
s

o
n

t
h
e

E
f
f
e
c
t
i
v
e

I
n
s
e
c
t
i
c
i
d
e
s

a
n
d
A
p
p
l
i
c
a
t
i
o
n

o
n

C
o
t
t
o
n

a
t

F
o
u
r

E
i
p
e
r
i
m
e
n
t

S
t
a
t
i
o
n
s
,

L
o
e
i
,

S
u
k
h
o
t
h
a
i
,

S
a
r
a
b
u
r
i
,

S
u
p
a
n
b
u
r
i
,

1
9
7
2

(
M
i
m
e
o
g
r
a
p
h
i
n
T
h
a
i
)
.

N
o
t
e
:

L
a
b
o
r

c
o
s
t

1
0

B
/
r
a
i
.

I
n
s
e
c
t
i
c
i
d
e

2
0

B
/
l
i
t
e
r
.

U
s
e

T
o
x
a
p
h
e
n
e
-
D
D
T

a
t

4
0
0
c
c
/
2
0

l
i
t
e
r

o
f

w
a
t
e
r
.

48



49

and requires less labor. It is assumed that on the average,

70 percent of the farmers use knapsack sprayers and 30 per-

cent use motorized sprayers. The time required for spraying

and fuel needed will be discussed later.

The average yield response with spraying every 7 days

was 485.5 kg. per rai. The difference between traditional

and modern yield was 234.27 kg. per rai. The increased time

during harvesting and packing is calculated on the straight

line basis.

The increased time for harvesting:

§%%4§% x 234.27 = 74.48 hours

The increased time for packing:

23%‘55 x 234 27 = 6.07 hours

The total time required for 12 times spraying is 18

hours. The total time increased under modern practice is

68.36 hours or approximately 8.5 days.

Labor and Fuel Requirement

in Spraying

Spraying time is a function of the age and size of the

plant. As the plant size increases spraying time per rai

will also increase. The experiment on the spraying time

required at different ages of cotton had been conducted by

the Agricultural Economics Division, Ministry of Agriculture.
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The weighted average of knapsack sprayers and motorized

sprayers was 5.52 rai per day, approximately 1 rai per

hour.8 (See Table 3.8).

The fuel required for motorized sprayers was 2 liters

per hour.9 But it was previously assumed that only 30 per-

cent of motorised sprayers, the average fuel consumption

will only be 600 c.c. per hour.

Spraying requires preparation of insecticide before

spraying can be done. Usually, farmers spray 5 hours per day

and spend 2-3 hours to prepare insecticides. It is assumed

that the average time for insecticides preparation is 30

minutes per rai. So the total time required to complete

spraying one rai is 1 hour and 30 minutes. This will apply

to cotton production only. The rice and corn production

did not require intensive spraying. The ordinary knapsack

sprayers can do the job. It was assumed that rice and corn

farmers did not use motorized sprayers.

Input Cost

The cost of inputs used in production were computed

using 1972 prices and the following additional conditions.

Land

The productivity of land is important to the individual

 

8Somchai Vanitkobjinda. The Use of Insecticides and

Sprayers fOr Disea3e Control. Agricultural Economics Divi-

sion, Ministry of Agriculture, 1973 (Mimeograph in Thai).

91bid., p. 18.
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Table 3.8. Labor Required in Spraying at Different Ages of Cotton.

 

 

Spraying Times Age of Cotton Ordinary Air Engine Spray

 

(Days) Pressure Spray Rai/day

Rai/Day

1 8 - 15 7.82 14.88

2 16 - 23 6.77 13.69

3 24 — 31 5.87 13.22

4 32 - 39 4.48 10.03

5 40 - 47 4.34 8.83

6 48 - 55 4.25 8.18

7 56 - 63 3.59 7.39

8 64 - 71 3.48 7.41

9 72 - 79 3.21 6.03

10 80 - 87 2.94 5.13

11 88 - 95 2.93 5.02

12 96 - 103 2.90 4.99

13 104 - 111 2.88 5.01

Total --- 55.46 109.81

Average --- 4.27 8.45

Adoption Rate --- 70% 302

Total weighted --- 298.90 253.50

--- 5.52 5.52Weighted Average    
 

Source: S. Vanitkobjinda. The Use of Insecticides and Sprayers for

Disease Control, Agricultural Economics Division, Ministry

of Agriculture (Mimeography in Thai), June 1973, p. 19.
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farmer from the standpoint of valuation and farm size, but, the

task of maximizing output is to optimally allocate labor and

capital resources among particular cr0ps. Thus, the choice

is to select the crop and crop system that optimizes the

return over additional costs to owned land and famdly labor.

Thus, it is not necessary to calculate the accounting cost of

land and family labor in making the choice among crops, even

though such estimates are important for other purposes.

£292.

The labor is homogeneous in the study area. The produc-

tion of rice, corn and cotton utilizes the same skills and

age grouping. The existing wage rate of labor in the locality

was used to determine the price of hired labor. The average

wage rate for hired labor is 10 baht per day.10 Family labor

was considered on the same basis as hired labor.

Tractors and Animal Power

The cost is based on the average custom rate per rai in

the designated area. The average rent of tractors was taken

from the sample survey in 10 changwats. The average rate of

plowing for rice, corn and cotton was 20, 24 and 32 baht per.

rai, respectively (see Table 3.9). Given the rate per rai and

the average time required to complete plowing one rai, the

cost of tractor services can be calculated.

 

10Author inquired with several Agriculture Extension

officers in that area.
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Table 3.9. Average Cost of Tractor Power for Land Preparation,

 

 

 

1972.

Changwat Rice Corn Cotton

Power Cost Power Cost Power Cost

B/rai B/rai B/rai

Saraburi 13.50 27 -—

Petchabun 33 31 33

Phitchit 17.50 -- --

Phitsanulok 20 20 --

Uttaradit 20 20 --

Chainat 18.72 -- 25

Sukhothai 20 20 20

Nakhonrajsima -- _- --

Lopburi -- 28 --

Loei -- -- 50

Average 20 24 32    
Source: Taken from a Survey Data.

11 ThisThe rent of buffalo is 10 baht per 6 hours work.

will serve as a cost of buffalo power.

Seeds, Fertilizers, Insecticides

and Fuel

 

The cost of seeds, fertilizers, insecticides and herbi-

cides per rai previously calculated will be used for traditional

practice. The cost of fertilizers and insecticides used under

modern practice was based on the other sources of information.

 

11Ministry of Agriculture, Agricultural Economics

Division, Basic Data in Farm Management, 1971. Also,

author inquired With agriculture officers in the field.
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There is no information on the kinds of fertilizers

used from.the raw data, nor on the kinds and quantities of

insecticides and herbicides used. This is because the farmers

do not understand about brand names. They buy what is available

in the stores as "rice fertilizer" or "corn fertilizer." The

information on fertilizer prices was taken from.the study

done by the Agricultural Economics Division, Ministry of

Agriculture. The data are tabulated in Table 3.10.

The information on the brand names of the insecticides

used by farmers is not available. Farmers will buy insecti-

cides according to easily recognized symbols like the "skull

and bones" which is used on the packages of Folidol. Other

brands have different symbols which the farmers use to identify

the insecticides. Brook Greene, studying innovation in 1968,

reported that there were less than fifty percent of the farmers

using insecticide, who knew the brand name of the insecticide

they were using.12

According to Dr. Wongsiri, Head of the Entomology Divi-

sion of Agriculture Department, the recommendations for the

application of insecticides for rice were the use of B.H.C.

and either Sevin or Folidol. Generally, if a farmer adopts

the use of insecticides he will apply B.H.C., since it is a

general insecticides and the granules are easily spread on

the fields. Sevin and Folidol, used mainly to control flying

 

12Brook A. Greene. Rate of Adoption of New Farm Practices

in The Central Plains, Thailandl Occasional Paper No. 41, A

Joint Project of Kasetsart University and Cornell University,

Bangkok: Kasetsart University, October 1970, pp. 110-2.
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insects carrying diseases and locusts, must be sprayed and,

therefore, fewer farmers apply these chemicals. Folidol is

used to a greater extent than is Sevin. The farmers that

apply Folidol or Sevin also apply B.H.C. because Folidol and

Sevin do not control the stem-borer.

The Field Crop Division recommends Endrin or Sevin for

corn. However, Folidol is popular with the farmers and some

substitute Folidol for Endrin or Sevin even though it is not

recommended for corn, the price is higher and is considered

less effective than the other products. Thus, these three

insecticides were considered for use in corn. The only

insecticide recommended for cotton is Toxaphene-DDT, and the

farmers do not substitute Folidol in their cotton production.

The details are tabulated in Table 3.11.

Table 3.11. Recommended Insecticides and Quantity Use Per Rai.

 

 

 

Crops Insecticides Recommended Use Per Crop

Rate/rai (c.c.) Kg. or c.c.

6% BHC 2 kg. 6 kg.

Rice Sevin 85% 350 gm. 300 c.c.

Folidol 250 c.c.

Endrin 19.5% 300 c.c.

Corn Sevin 85% 350 gm. 300 c.c.

Folidol 250 c c

Cotton Toxaphene-DDT 1.3 liter 15.8 liter    
Source: (1) Ministry of Agriculture, Department of Agricul-

ture Extension.

(2) Ministry of Agriculture, Department of Agricul-

ture, Entomology Division.
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The Bangkok retail prices of these insecticides were

obtained from two surveys of both wholesale and retail shops.

The first survey was taken in early 1972 and the second was

in early 1973. The average retail price in Bangkok is about

12-15 percent above wholesale prices. Local market distri-

butors received orders from Bangkok's wholesale shops on a

discount basis. The percentage discount was assumed to be

offset by the transportationcost. The local market price was

assumed simply as a mark up of 10 percent over the retail

price in Bangkok.

The percentage of adoption was based on information from

13 Forthe Entomology Division, Ministry of Agriculture.

simplicity, it was assumed that farmers practicing modern

methods will adopt insecticides carrying these brand names.

The weighted average price for B.H.C. is 11 baht per kg. The

weighted average price of insecticides for rice is 78.32 baht

per liter, for corn it is 30.80 baht per liter. The weighted

average price is tabulated in Table 3.13.

Production Costs of Rice,

Corn and Cotton

 

 

The variable costs of production can be derived from the

physical units of inputs and labor required in producing one

rai of rice, corn, and cotton. The variable costs of corn is

lowest, while the variable costs of cotton is highest at both

 

13Author interviewed Dr. Thanongchit WOngsiri, Head,

Entomology Division, Department of Agriculture.
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Table 3.12. Bangkok's Retail Prices of Insecticides,

1971-1973.

 

 

 

 

Insecticides Quantity Retail Prices (Baht)

1971 1972 1973

B.H.C. 6% 1 kg. 9 10 12

Sevin 85% 1 kg. 70 70 75

Folidol 1 liter 70 72 80

Endrin 19.5 1 liter 42 45 50

Toxaphene DDT 1 liter 25 28 35     
Source: Survey of wholesale and retail shops in Bangkok.

Nete: It is a per unit price, percentage discount

will be given on large quantity purchased.

technology levels. The variable costs of rice is in between

the two crops. Production costs of corn, rice and cotton

under traditional practice are 105.22, 120.46 and 450.04 baht,

respectively, while under modern practice are 269.75, 279.88

and 909.52 baht, respectively. Detailed information is

summarized in Tables 3.14, 3.15 and 3.16.

Bangkok Wholesale and

Local Market Prices

Local price is the price received by farmers in

different changwats. Local prices are effected by two

important factors: (1) distance from.the changwats to

Bangkok market. The price received in the local market is

inversely related to distance because of transportation costs.

(2) The demand and supply condition in Bangkok which will

signal price change to local market, usually it will move

in the same direction. The average local price from the



Table 3.13A.

Rice, Corn,

59

and Cotton, 1972.

Weighted Average Prices of Insecticides Commonly Used in

 

 

 

      

Crops Insecticides Quantity Percentage Retail Weighted

Used Adoption Price Price

(3) (I)

B.H.C. 6% 1 kg. 100 10 10

Rice Folidol 1 liter 60 72 4320

Sevin 85% 1 kg. 40 70 2800

Weighted

Average -- -- -- -- 71.20

Price

Sevin 85% 1 kg. 40 72 2880

Corn Endrin 19.5% 1 liter 35 45 1575

Folidol 1 liter 25 72 1800

Weighted

Average -- -- -- -- 62.55

Price

Cotton Toxaphene-

DDT 1 liter 100 28 2800

Weighted

Average -- -- -- -- 28

Price

Source: Calculated from Table 3.12.

Table 3.13B. Mark—up Price in Local Shops.

 

 

 

  

Commodities Insecticides Weighted

Average

Price (B)

Rice B.H.C. 6% 11

Folidol, Sevin 78.32

Corn Sevin, Endrin, Folidol 68.80

Cotton Toxaphene-DDT 30.80

 

Source: Calculated from Table 3.13A.
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areas studied will be used in the analysis. The average

commodities price received by farmers in 1972 for rice, corn

and cotton are .94, .86, and 4.35 baht per kilogram,

respectively.

The information on farm and Bangkok wholesale prices

of rice, corn and cotton was taken from weekly commodities

price reports issued by Agricultural Economics Division,

Ministry of Agriculture. The yearly average of prices were

taken from 11 changwats during the period 1970 to 1972. The

average price of rice was taken from all grades of paddy

1" while bothnamely 100 percent, 5 percent and 10 percent

corn and cotton each have only one grade report. Total weekly

prices were divided by number of weeks to get the yearly

average price for each changwat. Finally, the average

commodities prices were derived from the sum of the changwats'

average prices divided by total number of changwats. The

Bangkok wholesale price was taken from yearly average

wholesale prices. The commodities price is tabulated in

Tables 3.17, 3.18, and 3.19.

Farmers' Revenue and Marketing Margin

The marketing margins for rice, corn and cotton were

estimated by computing the difference in the prices if one

 

1['Paddy rice grade is classified according to impurity

percentage of undeveloped seed.
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Table 3.17. Average Local Price by Changwats 1970-1972

(Baht/Ton for Rice. Baht/Kilogram for Corn

and Cotton).

Changwat Commodity 1970 1971 1972

Rice 886.14 700.28 1,070.95

Phetchabun Corn .85 .78 .98

Cotton 3.17 4.52 4.81

Rice 828.0 622.25 877.94

Uttaradit Corn .83 .76 .82

Cotton 3.50 3.82 4.00

Rice 819.45 523.15 905.39

Phitsanulok Corn .79 .74 .72

Cotton 3.55 --- 5.00

Rice 903.37 692.09 908.57

Nakhonrajsima Corn --- .74 .82

, Cotton 3.27 3.94 4.19

Rice 929.0 944.93 1,043.14

Lopburi Corn .97 .67 .74

Cotton --- 5.00 4.46

Rice 1,113.75 826.0 1,042.76

Saraburi Corn .85 .86 .98

Cotton --- 4.78 4.00

Rice 884.56 753.14 747.00

Chainat Corn .86 .84 0.72

Cotton --- --- ---

Rice 793.50 551.20 922.84

Loei Corn .74 .74 .69

Cotton 4.10 3.95 4.65

Rice 821.96 622.65 894.91

Sukhothai Corn .84 .72 .92

Cotton 3.71 3.84 4.13

Rice 830.21 768.00 945.81

Kamphangphet Corn .84 .79 1.09

Cotton 3.39 4.70 14.02

Rice 853.20 603.00 979.21

Phitchit Corn 1.00 .67 .95

Cotton --- --- 4.28

Source: Generated from "Commodities Price by Changwats

and Bangkok Wholesale Prices Weekly Report".
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Table 3.18. Average Price Received by Farmers

for Rice, Corn and Cotton, 1972

(Baht/Kg.)

Changwat Rice Corn Cotton

Phetchabun 1.07 .98 4.81

Uttaradit .88 .82 4.00

Phitsanulok .90 .72 5.00

Nakhonrajsima .91 .82 4.19

Lopburi 1.04 .74 4.46

Saraburi 1.04 .98 4.00

Chainat .75 .72 --

Loei .92 .69 4.65

Sukhothai .89 .92 4.13

Kamphangphet .95 1.09 4.02

Phitchit .98 .95 4.28

Average .94 .86 4.35   
 

Source: Generated from Table 3.17.

 

 

 

Table 3.19. Average Wholesale Prices in Bangkok,

1970-1972 (Baht/Ton for Rice, Baht/

Kilogram.for Corn and Cotton).

Commodity 1970 1971 1972

Rice 1,222.61 900.00 1,127.00

Corn 1.23 1.19 1.14

Cotton 3.88 4.91 5.40   
 

Source: Ministry of Agriculture, Agricultural

Economics Division, Commodities Price

by Changwats and Bangkok Wholesale

Prices, Weekly report (various issues).
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unit of production, first using Bangkok wholesale prices and

then using local farm prices. Then marketing costs were

computed by multiplying marketing margins by yield per rai.

Marketing costs include transportation, storage, distribu-

tion costs, and entreprenuer profit. The marketing cost

of modern rice, corn and cotton are 190, 280, and 1,050 baht

per ton, respectively and 65, 114 and 264 for these crops,

respectively under traditional. This wide range is explained

by supply/demand factors in the market and upon costs and

profit‘margins in transportation and marketing industries.

In turn, costs and profit margins in these industries are

affected by scale of operation and competition among firms.

The scale of operation for cotton is small with little

competition in this business, unlike the marketing system

for rice and corn which is well developed. (See Table

3.20).

Comparing the performance in terms of net returns per

rai, among these three crops we see that lowest returns are

received by rice farmers and highest returns by cotton

farmers at two levels of technology. The return to rice

and corn farmers is only 201 and 244 baht per rai, while

return to cotton farmers is 642 baht per rai under traditional

methods. The return to rice under the modern method relative

to corn is small, the difference is only 41 baht per rai for

rice and 132 baht per rai for corn, respectively. The return

to cotton farmers is almost double under modern methods.

(See Table 3.21.)
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Modern methods of production required import inputs

having foreign exchange components. Since the crops showed

higher net return per rai under modern methods, the foreign

exchange cost and revenue per rai should be disaggregate in

order to evaluate the net foreign exchange earnings under

two levels of technology. This will be undertaken in the

next chapter.



CHAPTER IV

FOREIGN EXCHANGE COSTS AND RETURNS

The objective of this chapter is to develop a frame-

work for analysis of the foreign exchange components of

imported inputs used in the production of the selected

crops. The ultimate objective is to be able to answer

questions about the prospects of increasing foreign exchange

earnings or savings by making adjustments in the regional

production pattern for these crops. Before this can be

done, however, unit calculations determined thus far must

be aggregated to a regional basis. Then by making certain

assumptions about the rate of which farmers in the areas

will adopt modern practices and move up the ladder on yield

potential, alternative government policies, pertaining to

changing crop production patterns and their foreign exchange

implications can be evaluated.

Forei n Exchan e Components

of Import Inputs

Fertilizers and Insecticides

 

Fertilizer and insecticide imports have increased

substantially. Insecticide imports have increased from

about 3 million kilograms in 1962 to 10 million kilograms

69



70

in 1967; however, they declined to 7 million kilograms in

1972. Fertilizer imports increased from .06 million tons

in 1962 to .25 million tons in 1970 and reached .39 million

tons in 1972.1

Close examination of nutrient imports shows that nitro-

gen fertilizers were mostly imported in the early period. A

change in the composition of fertilizer imports began to

take place in 1967 which may be explained by the common

recommendation of the formula 16-20-0 for rice fertiliza-

tion by the Rice Department. Secondly, a government policy

to control the importation of single nitrogen fertilizer

has caused importers to change their orders for mixed

fertilizers.2 In addition, the use of other fertilizer

analyses has become widespread. For example, the analysis

14-14-14 is recommended for corn by the Field Crop Division,

Ministry of Agriculture.

The c.i.f. price per kilogram of imported fertilizers

was taken from reports prepared by Agricultural Economics

Division,3 which reported a c.i.f. price for 16-20 fertilizer

 

1Generated from the import statistics, Department of

Customs , Bangkok , Thailand .

2Thailand has a fertilizer plant which is limited to

the production only of ammonium sulfate and urea from lignite.

The cost of manufacturing is higher than that produced abroad.

To protect the industry, the government put controls on

nitrogen fertilizer imports.

3Ministry of Agriculture, Agricultural Economics

Division, Problems of Fertilizers to Increase agriculture

Productivity. Bangkok, 1973. (Manuscript in a
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of 1.52 baht per kilogram and of 1.65 baht per kilogram

for 14-14-14 fertilizer in 1972.

A lack of quoted c.i.f. prices for the recommended

insecticides under study, and the fact that the Statistical

Division, Department of Customs keeps records only by major

groupings rather than brand name has made disaggregation of

the foreign exchange component difficult and with low

reliability. If the price range within a group is wide,

average price would not be a good estimate. However, if

the price range is narrow the average price would be quite

reliable. It was decided to let the average price for a

group containing the recommended insecticide serve as the

c.i.f. price of the insecticide involved.

B.H.C. insecticide is imported as containing 20 percent

active ingredients whereas recommended dosage is with only

6 percent active ingredients. So a straight line interpola-

tion was used to derive the appropriate price. Endrin is

diolefin based, Folidol belongs to organic phosphate and

Sevin belongs to the carbamate group. The c.i.f. price per

unit imports for each insecticide was derived from total

imported value and quantities imported in 1972. Details

are tabulated in Table 4.1 and 4.2.

Tractors and Attachments4

The majority of tractors are owned by the more

prosperous farmers and local businessmen. Most owners have

 

4The details of this section are largely taken from

W. J. Chancellor, Mechanization of Small Farms in Thailand
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Table 4.2. Average C.I.F. Price of Insecticides in 1972.

 

 

 

    

Active Ingredients Quantity Value Unit Price

Imports (Kg) C.I.F. (B) (B/Kg.)

DDT 65,282 836,783 12.82

sac 20% 104,000 1,001,525 9.631

Diolefin based 56,069 1,289,365 33.00

Organic Phosphate 292,919 7,439,379 25.40

Carbamate 4,950 129,266 26.11

Others 7,092,142 130,383,151 18.38

1
BHC 6% active ingredients cost 2.89 baht per kg. calculation

based on a straight line extrapolation.

Rice: weighted average price of Folidol and Sevin is 25.68

baht per liter.

Corn: weighted average price of Folidol, Sevin and Endrin

is 28.34 baht per liter.

Source: Calculated from Table 4.1.

only one tractor, though some own two or three. Plows with

three or seven discs and disc harrows are the most common

implements but other auxillary equipment including maize

shellers and trailers for the carriage of crops are also

used extensively.

Over the last few years ownership of tractors has

continued to increase steadily. At the same time, however,

demand for tractor work has not grown at the same pace. The

overall demand for tractor work is now likely to be relatively

 

and Malaysia—by Tractor Hire Services, Rice Policy Conference,

IfiternationaliRicePResearch Institute, May 9-14, 1971, p.

3-15.
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"inelastic"; the competitive nature of the market has meant

that demand for the use of individual tractors is probably

almost "perfectly elastic." Chancellor reports that most

tractor owners indicated that farmers were very price-

conscious, and that any slight increase in charge rates by

an individual tractor owner would result in a sharp

reduction in demand for his services.

Tractor owners have been forced to look for other ways

of more fully using their machines by sending their machines

to work where tractor density is lower and competition is

weak. During slack months tractors are temporarily sent to

work in areas where the seasonal demand for tractors is

complementary, rather than competitive, with the demand in

the locality. During peak season, that is late April to

early June, tractors may be running up to 20 hours a day by

employing drivers to work in shifts.

Tractors are busy about 5 months a year, working about

12 to 24 hours per day, with annual hours of operation

averaging about 1,360 hours. Travel consumes 24 percent of

the operating time of a 4-wheel tractor. Tractors breakdown

causes a reduction in the potential working time by 26

percent. The average hours spent in the field is 1,205 per

year. Annual depreciation due to wear is 16 percent and

annual repair cost is 12 percent.5

 

SChancellor, ibid., p. 9-14.



disc harrows were calculated by the Department of Customs for

1972.
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The c.i.f. prices of imported tractors, disc plows and

Usually, tractor size as measured by horsepower ranges

from 42 to 77.

purposes was in the 60 to 70 horsepower range.

But the most commonly used size for hiring

So the

quantities imported of these two models is larger than for

the other models. The average c.i.f. price was computed

from the total value imported divided by number of tractors

imported.

plows and disc harrows (see Tables 4.3 and 4.4).

The same procedure was also applied to disc

 

 

 

 

 

      
 

Table 4.3. Quantities and Values of Tractors and Attachment Imports,

1970-1972.

Kinds C.I.F.

1970 1971 1972

Quantity Value (B) Quantity Value (B) Quantity Value (I)

Tractors 99 2,919,678 1,367 82,750,184 109 4,969,739

Plows 24 108,008 12,114 8,624,334 926 5,417,411

Barrows -- --- 202 421,894 46 320,891

Source: Department of Customs Reports (various issues).

The life expectancy of tractors is 5 years. Repair

costs and depreciation were computed on a straight line basis.
6

The repair cost reported by Chancellor was 12 percent per year.

 

6
The author interviewed the sales managers of Massey

Ferguson Company and Ford Motor Company for these estimates.
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But with a short life expectancy the amount required for

imported parts is small. 'It was assumed that 15 percent

of the foreign exchange component based on c.i.f. price of

tractors will be spent on parts during a 5 year period. On

this basis, the total foreign exchange for parts is 6,839

baht. The life expectancy of disc plows and disc harrows is

7 years without any requirement for imported parts.

Table 4.4. Average Import Price of Tractors and Attachments,

 

 

 

 

1972.

Kinds Quantity Value Unit Price

C.I.F. (B) (B)

Tractors 109 4,969,739 45,594

Disc Plows 926 5,417,411 5,850

Disc Harrows 46 320,891 6,976

 

Source: Calculated from Table 4.3.

The c.i.f. price per hour of work by tractors was

computed by adding up foreign exchange costs of parts to

c.i.f. price of tractors and dividing by the total number

of hours worked. The c.i.f. price per hour of work for disc

plows and disc harrows was computed by dividing c.i.f. price

by the number of hours worked. But the tractor cannot pull

both disc plow and disc harrow at the same time, so it was

assumed that both will be used equally. Thus, the average

c.i.f. price of both will be used for further analysis.

(See Table 4.6).
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Spraying Machines

In general, farmers own at least one knapsack sprayer

except for those farmers who cultivate only 5 to 10 rais

and would not purchase a sprayer. The farmers seldom own

motorized sprayers unless they cultivate more than 100 rais

of land or happen to be fruit farmers or cotton farmers.

The rice and vegetable farms apply insecticides more

extensively than other field crops on the average. A report

of the Agricultural Economics Division in 1969 shows that 1,522

farms out of 2,774 sample farms reported using insectieides

The total number of sample farms was 7,668, with an average

of 36 percent using insecticides. The percentage of rice

farms using insecticides is about 55 percent. The number of

vegetable farms using insecticides was 921 or about 33 percent,

whereas only 2 percent of the corn farmers used insecticides.7

The most common type of sprayer owned by rice and

vegetable farmers is the knapsack sprayer. The capacity

of work is about 2 rais per hour.8 These crops do not require

as much spraying as cotton. Cotton was sprayed far more

intensively than any other crop, and.with the importance of

timing, the capacity of spraying machines has a correlation

9
'with cultivated area. Some of the cotton farmers own

 

7S. Vanitkobjinda. The Use of Insecticides and Sprayers

for Disease Control. Agricultural Economics Divisién,

Ministry or Agriculture, June 1973, p. 13 (Mimeograph in

Thai).

81bid., p. 4.

9Grimble, pp. cit., p. 33.
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motorized sprayers (30 percent), whereas 70 percent used

knapsack sprayers. The capacity of motorized sprayers is

sufficient to cover up to 8 rais per day depending upon the

height of the plants.10 It was assumed for this study that

rice and corn farmers own only ordinary knapsack sprayers

and that ownership of motorized sprayers is not significant.

The average c.i.f. price of knapsack sprayers and

motorized sprayers was compiled from.statistica1 section

reports, Department of Customs. The total value imported in

1972 was divided by the total number of machines to get the

average c.i.f. price of sprayers (see Table 4.5). A life

expectancy of 5 years was assumed for these machines without

any imported parts required within the study period. Likewise

the repair cost will be all domestic costs having no foreign

exchange component in it.

The sprayers have an effective use of 5 months a year

11 The average c.i.f. price per‘with 5 hours of work per day.

hour was derived from the average price per sprayer divided

by total number of hours worked in 5 years (see Table 4.6).

Oil (Fuel)

As a country undergoes the process of economic develop-

ment, the demand for energy increases. Oil is the major

source of energy in the world. Agriculture requires oil as

a source of energy for mechanization and transportation.

 

10

11

Vanitkobjinda, ap. a££., p. 4

Ibid., p. 7.
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Table 4.5. Quantities and Values of Knapsack Sprayers and

Motorized Sprayers (Knapsack Sprayer Duster

Engine), 1972.

 

 

 

    

Menths Quantities Value C.I.F. C.I.F. Price

(3) Per Unit (B)

January --- --- ---

February 5 6,240 1,248

March 5 6,240 1,248

April 5 6,240 1,248

May 156 314,038 ‘ 2,013

June 736 820,936 1,115.50

July 4 746 186.50

August 315 297,467 944.40

September 132 181,860 1,377.72

October 562 120,156 213.80

November 120 86,417 720.14

December 49 9,941 202.88

Total 2,089 1,850,281 885.73

 

Source: Statistical Section, Department of Customs.

The purpose of this analysis is to find out the foreign

exchange component of the benzene, diesel and lubrication oil

required for tractors and sprayers. The average conversion

ratio from crude oil to benzene and diesel fuel is 24.6 and

27.8, respectively (see Tab13 4.7). During the refinery process

both benzene and diesel fuel will be extracted from crude oil.
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Table 4.7. Conversion Rate of Crude Oil from Three Different

 

 

 

 

Sources.

Kinds Conversion Rate (Percentage) Average

Syria/Miri Quavata Kuwait Percentage

Benzene 33.1 23.4 17.4 24.6

Diesel 29.2 28.3 26 27.8

     
Source: C. Chanchaiyasuk and P. Anantapakorn, Oil.

Ministry of Finance, 1973, (Mimeograph in Thai).

(1) Government imposes excise tax of .80 baht on benzene and

.12 baht on diesel.

(2) Conversion rate from.crude oil to benzene and diesel is

52.4 percent.

(3) In 1972, total consumption of diesel oil in Thailand

was 2,815 million liters. The total imports are only

6.3 million liter. So it is not significant in terms of

c.i.f. price difference.

(4) Foreign exchange component of diesel and benzene fuel is

.17 baht per liter.

The total conversion ratio is 52.4 percent. So the foreign

exchange component of benzene and diesel fuel is the same

except that the domestic price is different because the

government imposes unequal rates of excise tax on them. The

excise tax imposed on benzene is .80 baht per liter while

it is only .12 baht per liter on diesel fuel.

The major consumption of fuel in Thailand is diesel

fuel. Domestic refineries cannot produce enough supply to

meet domestic demand. Diesel fuel is imported every year.

However, relative to total consumption, the quantity imported



82

was insiginificant in 1972.12 The total diesel fuel con-

sumption in Thailand was 2,815 million liters while imports

were only 6.3 million liters. The foreign exchange component

of other oil products was derived from the average c.i.f.

price (see Tables 4.8 and 4.9). C.I.F. prices per liter

will be used as the foreign exchange components of these

inputs.

Foreign Exchan e Costs

of’Imported’ nputs

The total foreign exchange costs component of import

inputs is computed in terms of costs per rai. The previously

discussed total time of tractor plowing is multiplied by the

average c.i.f. price of tractors and attachments which is 9.46

baht per hour of work. Thus, the foreign exchange costs of

tractor services is obtained. The foreign exchange component

of sprayers is computed by the same procedure. The foreign

exchange component of insecticides, fertilizers is based

on the average units used and the c.i.f. price per unit,

also the quantities of gasoline and oil used (see Table 4.10).

From these the cost of foreign exchange component per rai

was computed.

The foreign exchange component costs of producing rice

under both technology levels is lowest when compared with

 

12C. Chanchaiyasuk and P. Anantapakorn. Oil. Ministry

of Finance, unpublished article, 1973, p. 11-15_

Calculation on percentage consumption of diesel fuel

based on total consumption and import.
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Table 4.9. Average C.I.F. Prices of 011 Products Imports, 1972.

 

 

 

   

Types of 011 Product Quantity Imports Value Price per Kg.

C.I.F. (3) or Liter ($)

Lubricating Oil (Liter) 93,135,616 232,592,381 2.50

Lubricating Grease (Kg) 4,177,322 20,401,981 4.88

Hydraulic Fluid (liter) 2,091 17,453 8.35

Crude Oil (100 liter) 62,987,771 2,012,980,479 .32

Diesel 011 (100 liter) 6,305,427 31 309,171,104 .49

 

Source: Calculated from Table 4.8.

corn and cotton. There are only 4.20 baht of foreign exchange

costs under traditional methods and 50.34 baht per rai under

modern methods of rice production. The foreign exchange

costs on corn production under traditional and modern methods

are 6.04 and 97.91 baht, respectively. The foreign exchange

spending on cotton production is highest. It is 93.66 baht

under traditional and 230.62 baht per rai under modern methods.

Import and Export Prices

of’Commodities

The information on import of rice and corn, also import

of cotton, was obtained from the Department of Customs report.

The average c.i.f. (import) and f.o.b. (export) is simply the

average price obtained by dividing the total value by total

quantities. The f.o.b. price for rice13 is 2.10 baht per kg.,

 

13Rice export in terms of milled rice, the transformation

rate is 66 percent. The paddy has to be converted into milled

rice.



T
a
b
l
e

4
.
1
0
.

F
o
r
e
i
g
n

E
x
c
h
a
n
g
e

C
o
s
t

i
n

P
r
o
d
u
c
i
n
g

O
n
e

E
a
i

o
f

R
i
c
e
,

C
o
r
n

a
n
d

C
o
t
t
o
n

U
n
d
e
r

T
w
o

L
e
v
e
l
s

o
f

T
e
c
h
n
o
l
o
g
y
.

  

C
o
m
m
o
d
i
t
i
e
s

T
r
a
c
t
o
r
s

a
n
d

S
p
r
a
y
e
r
s

F
e
r
t
i
l
i
z
e
r
s

I
n
s
e
c
t
i
c
i
d
e
s

F
u
e
l

0
1
1

T
o
t
a
l

 
 

A
t
t
a
g
h
g
g
g
t
s

F
o
r
e
i
g
n

H
o
u
r

o
f

F
o
r
e
i
g
n

fl
o
u
r

o
f

F
o
r
e
i
g
n

F
o
r
e
i
g
n

Q
u
a
n
t
i
t
y

F
o
r
e
i
g
n

F
o
r
e
i
g
n

F
o
r
e
i
g
n

E
x
c
h
a
n
g
e

D
o
l
l
a
r
s

H
a
r
k

E
x
c
h
a
n
g
e

H
b
r
k

E
x
c
h
a
n
g
e

Q
u
a
n
t
i
t
y

E
x
c
h
a
n
g
e

(
L
i
t
e
r

E
x
c
h
a
n
g
e

Q
u
a
n
t
i
t
y

E
x
c
h
a
n
g
e

Q
u
a
n
t
i
t
y

E
x
c
h
a
n
g
e

(
I
)

(
M
i
n
)

(
I
)

(
M
i
n
)

(
I
)

a
n
d

(
I
)

o
r
n
o
)

(
I
)

(
L
i
t
e
r
)

(
I
)

(
L
i
t
e
r
)

(
I
)
 

T
R
A
D
I
T
I
O
N
A
L

M
E
T
H
O
D

 

R
i
c
e

1
1

1
e
7
3

s
2
6

.
1
0

1
e
3

1
e
9
9

"
‘

-
-
-

1
s
3
8

e
2
3

0
0
6
0

s
1
5

4
9
2
0

e
2
1

C
o
r
n

3
5

5
.
5
2

.
3
2

.
1
3

‘
-

-
-

-
-

‘
-

3
.
8
0

.
6
5

.
1
5
2

.
3
8

6
.
0
4

.
3
0

c
o
t
t
o
n

1
5

2
e
3
7

1
0

h
r
l
.

2
.
6
0

-
-

-
-
-

6
e
8
2

8
7
.
0
3

7
s
6
3

1
e
3
0

e
0
6
5

e
1
6

9
3
e
6
6

4
0
6
8

 
 

 
 

 
 

 
 

 
 

 
 

  
 

 
 

 
 

 
 

 

85

 

M
O
D
E
R
N

M
E
T
H
O
D

 

R
i
c
e

1
1

1
.
7
3

1
.
0

.
2
4

1
5

2
2
.
9
5

6
k
g
+

.
3

(
1
7
.
3
4
+

1
.
3
8

.
2
3

.
0
6
0

.
1
5

5
0
.
3
4

2
.
5
2

7
.
7
0
)

I

2
5
.
0
4

C
o
r
n

3
5

5
.
5
2

1
.
5

.
3
6

5
0

8
2
.
5
0

.
3

8
.
5
0

3
.
8
0

.
6
5

.
1
5
2

.
3
8

9
7
.
9
1

4
.
9
0

C
o
t
t
o
n

1
5

2
.
3
7

1
2

h
r
s
.

2
.
8
8

-
-

-
-

1
7
.
4
5

2
2
3
.
7
1

8
.
8
3

1
.
5
0

.
0
6
5

.
1
6

2
3
0
.
6
2

1
1
.
5
3

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

M
a
t
e
s
:

(
1
)

D
i
e
s
e
l

F
u
e
l

-
i
n
c
l
u
d
e
b
o
t
h

t
r
a
c
t
o
r
s

a
n
d

s
p
r
a
y
e
r
s
,

b
e
c
a
u
s
e

o
f

e
q
u
a
l

f
o
r
e
i
g
n

e
x
c
h
a
n
g
e

c
o
m
p
o
n
e
n
t
.

(
2
)

A
v
e
r
a
g
e

s
p
r
a
y
i
n
g

t
i
m
e

u
n
d
e
r

t
r
a
d
i
t
i
o
n
a
l

p
r
a
c
t
i
c
e

(
T
a
b
l
e

3
.
5
)

i
s

3
0
.
1
9

h
o
u
r
s
.

T
h
i
s

i
n
c
l
u
d
e
s

t
i
m
e

r
e
q
u
i
r
e
d

f
o
r

i
n
s
e
c
t
i
c
i
d
e
p
r
e
p
a
r
a
t
i
o
n

w
h
i
c
h

i
s
a
s
s
u
m
e
d

t
o
b
e

2
0
h
o
u
r
s
,

s
o

t
h
e

u
s
e

o
f

s
p
r
a
y
i
n
g
m
a
c
h
i
n
e
s

i
s
o
n
l
y

1
0

h
o
u
r
s
.



86

corn is 1.13 baht per kg. and cotton is 14.98 baht per kg.14

With the information on yields under both levels of technology

the foreign exchange earnings or savings can be computed. The

foreign exchange revenue is tabulated in Table 4.11.

Foreign Exchange Earnings or

Savings Per Rai Among

_The Commodities

under traditional practice, rice receives better

foreign exchange earning per rai than corn. Rice earns

470 baht while corn earns only 452 baht per rai. However,

the return to farmers is better in the case of corn. Corn

earns more foreign exchange as well as revenue to farmers

relative to rice under modern practice. Cotton shows very

good foreign exchange savings under both levels of technology

(see Table 4.12).

At this point, the question of which crops should be

emphasized can be analyzed. However, the information on

earnings and savings per rai is not sufficient to show the

potential and performance of craps in aggregate form. The

regional aggregation will give a clearer picture of potential

limiting factors and bottlenecks than would be the case of

analyzing only on the basis of one rai for each crop.

Rice is the staple food of Thai people and farmers

always allocate a certain portion of their land for the

growing of rice in order to assure a year-round supply of

 

14Cotton import in terms of lint cotton. Lint figure

is obtained by taking cotton seed figure and multiplying by

33.3 percent.
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Table 4.12. Foreign Exchange Earnings or Savings Under Two Levels of

 

 

 

 

 

     
  

Technology.

Commodities Rai

Traditional Modern

Foreign Foreign Earn or Foreign Foreign Earn or

Exchange Exchange Save Exchange Exchange Save

Revenue Cost Revenue Cost

(I) (B) (I) (B) (I) (I)

Rice 474.60 4.20 470.40 770.62 50.34 720.28

Corn 459.0 6.04 452.96 848.63 97.91 750.72

Cotton 1253.22 93.66 1159.56 2421.84 230.62 2191.22

Source: Generated from Tables 4.10 and 4.11.

rice for their families. The previous analysis showed that

return to investment on rice is lower than corn and cotton in

the designated areas. Also, foreign exchange earnings from

rice are lower under modern methods of production and insigni-

ficantly higher than corn under traditional methods. However,

rice does not compete with corn and cotton for the same cul-

tivated areas. Rice will continue to be cultivated in these

areas but will not have much influence on foreign exchange

earnings.

Aggregation of Corn-Cotton Production Areas

The major location of corn production in Thailand is

on the upper portion of the Central Region. There are eight

Changwats which have more than 70 percent of the total corn

Production areas and production in Thailand,. namely, Lopburi,
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Phetchabun, Nakorn Sawan, Saraburi, Sukhothai, Loei,

Kamphangphet and Phitsanulok. The other remaining area of

corn cultivation is scattered around Central, Northern and

Northeastern Regions.15 The major location of cotton pro-

duction is also the same as for corn. Cotton areas in

Sukhothai, Loei and Lopburi constitute 65 percent of the

total production area in the country.16 The production

areas under rice, corn and cotton in these changwats were

gathered from Agricultural Extension Department reports-

The total rice areas have declined since 1969, from 6.6

million rais to 5.3 million rais in 1971, but increased to

5.5 million rais in 1972. The production areas under corn

have increased since 1969, from 2.6 million rais to 5.1

million rais in 1972. The cotton areas have declined from

.53 million rais in 1969, to .27 million rais in 1971,

increasing to .31 million rais in 1972. (See Tables 4.13

and 4.14.) There seems to be limited virgin land for further

expansion of corn areas. Hence, we can expect the total area

in corn to remain near the 1972 level. However, certain

government programs to encourage modern methods of produc-

tion of corn and cotton may intensify the competition for

land between these two crops as well as competition for the

 

15Thailand, National Corn and Sorgham Program, Annual

Report, Dggartment ongriculture, Kaseteart University,

Bangkok, ailand, 1971, p. 3.

16Grimble, 92. 335., p. l.
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Table 4.14. The Total Areas of Rice, Corn

and Cotton in Selected Changwats,

 

 

  

1969-1972.

Year Rice Corn Cotton

.................Rai---------------

1969 6,686,000 2,643,046 553,164

1970 5,998,000 3,311,869 244,715

1971 5,376,000 4,103,966 277,161

1972 5,529,000 5,179,346 313,411    
Source: Generated from Table 4.13.

use of labor. The analysis in the next section will focus

on the potential of foreign exchange earnings and savings

between corn and cotton under assumptions of fixed land

areas and availability of labor resources on corn and cotton

production. Assumptions about projections on modern prac-

tices will also be needed in the analysis.

Total Net Farm Return and Net Foreign

ExchangedEarnings and Savings Under

Cbrn andddotton Production with

*Proiections to 1977

The analysis on total net farm return and net foreign

exchange earnings and foreign exchange savings on selected

alternative assumptions will serve as a guideline for policy

recommendations. Land and labor are the two major constraints

in the production of corn and cotton. To increase land for

cotton production will reduce corn areas and vice versa.

lLabor becomes a constraint because the two crops are produced



92

at the same time period. Corn production is labor extensive

in nature while cotton production is labor intensive. Thus,

other things constant, corn farmers will have more time for

leisure or alternative employment than those in cotton

production.

A five year projection with 1972 as a base will be

made for net foreign exchange under five sets of policy

assumptions. Assumptions will pertain to crop area as

well as proportion of crop under modern practice. Results

of the analysis will be discussed in detail with appropriate

implication in the concluding chapter. The alternative

assumptions are as follows.

Alternative A

It is assumed that:

(1) Total cotton land will increase at a slow arbitrary

rate of 2 percent each year.

(2) Cotton production under modern practice will

increase at a rate of 2 percent of total cotton

area each year. In other words, the first year

will be 2 percent, the second year 4 percent, the

third year 6 percent, and so on. This is based on

the fact that modern cotton production has high

risk associated with it and requires a high level

of technical knowledge on the part of farmers.

Even though with encouragement and the provision

of incentive by the government, it is expected



Table 4.15.
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Labor Requirements, Cost, Revenue, Net Return and Net

Foreign Exchange Earnings per Rai Under Two Levels of

Technology.

 

 

 

Traditional Mbdern Traditional Modern

Corn Corn Cotton Cotton

Yield (Kg/rai) 406.2 751.0 251.23 485.5

Labor Requirement (Days) 6.75 9.5 25.0 33.5

Revenue (I) 349.33 645.86 1092.85 2111.92

variable Cost (3) 105.22 269.75 450.04 909.52

Net Returnl per rai (3) 244.11 376.11 642.81 1202.40

Cotton (Lint Figure) kg. --- -- 83.66 161.67

Foreign Exchange Revenue (5) 459.0 848.63 1253.22 2421.84

Foreign Exchange Cost (3) 6.04 97.91 93.66 230.62

Net Foreign Exchange (E) 452.96 750.72 1159.56 2191.22     
lCross value - (Variable Cost + Total Labor Charge).

Source: Based on Tables 3.20, 3.21 and 4.12.

that modern cotton production will not exceed an

accumulated rate of 2 percent per year.

(3) Total corn area will be equal to the residual

after computing total cotton area.

(4) Total available labor is equal to the total estimated

corn and cotton labor used in 1972 plus 15 percent

of the corn labor assuming that it was not fully

utilized. This estimate was computed by multiplying

per rai labor requirements for corn and cotton by

the 1972 crop area for these crops, respectively.

No allowance has been made for other farming
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activities in the region. However, it was assumed

that if 1972 peak season labor requirements were met

and if there was some slack in the use of corn labor

then the estimate of total available labor for use

on the two crops would be reasonable for the

present analysis.

The analysis shows that the net foreign exchange increase

would amount to 446.24 million baht in 1977, without fully

utilizing all labor available. Further results are summarized

in Tables 4.16s and 4.16b.

Alternative B

Supply of labor is the limiting factor in considering

expansion of cotton production using modern methods. For

this alternative the total cotton area will be increased 10

percent each year and modern cotton will be allowed to

increase by an accumulated 10 percent of total cotton area

each year (this is an increase of 10 percent on the first

year, 20 percent on the second, 30 percent on the third, and

so on). This is considered to be a maximum rate of annual

increase even with concerted effort on the part of the govern-

ment to encourage cotton production which would be appropriate

if the goal is to reduce cotton imports.

The total corn area will be equal to the residual

after determining total cotton area. The area of corn under

modern practice is assumed to start from zero and to increase

each year by an additional arbitrary 5 percent of total corn
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area. Under this policy alternative, the government would

put higher priority on modern cotton production, even though

corn export can provide foreign exchange earnings. Some

farmers in the area will adopt modern production but it is

expected that the adoption rate will not be more than what

has been assumed.

Given these assumptions, the analyses show that the

net foreign exchange increase amount to 766.84 million baht

in 1977. However, there will be a labor shortage after 1975,

amounting to 1,739,190 labor days. Thus, other things held

constant, there would be no labor available for corn and

there would be idle land. This would bring some decline in

net foreign exchange in 1977. Further results are summarized

in Tables 4.17a and 4.17b.

Alternative C

Shortage of labor resulted from rapid cotton expansion

as determined by Alternative B. With these results, it

seemed advisable to study the effect of increasing modern

corn production at a faster rate than in Alternative B.

This alternative assumes that initially the total corn area

is unchanged and the cotton area and technology remain

unchanged. The corn area under modern practice will be

allowed to increase each year by an additional arbitrary 10

percent of total corn area with the residual left as corn

under traditional practice.
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The results of analysis show that the net foreign

exchange is almost the same as alternative B; it increases

the amount to 771.10 million baht in 1977. Again, there is

a shortage of labor under this alternative. However, the

difference between utilization and the supply of labor is

small in 1976 (only 452,410 labor days). If modern corn

were allowed to expand at the rate indicated until 1977,

cotton production would need to be reduced because of labor

shortage. Further results are summarized in Tables 4.18s

and 4.18b.

Alternative D

Given the labor shortage resulting from Alternative C,

it was decided to evaluate the condition of having no modern

corn production and having total corn area be equal to the

residual after computing cotton area where the cotton

area was assumed to increase by a compounded 10 percent rate

computed on total cotton area each year.

The results show that the net foreign exchange increases

only 395.54 million baht in 1977, which is the lowest among

the previous ones, with the shortage of labor supply in 1977

amounting to 392,920 labor days. Further results are

summarized in Tables 4.19a and 4.19b.

Alternative E

This alternative assumes cotton area will decline by

20 percent of total cotton area each year in keeping with

recent trends. The level of technology under cotton will
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remain unchanged. The total corn area equals the residual

after computing the reduction of the cotton area. Medern

corn production is allowed to increase each year by an

additional arbitrary 10 percent of total corn area.

The results show a favorable net foreign exchange

position; the increase amounting to 653.58 million baht with

a labor surplus in 1977 amounting to 1,677,930 labor days.

Further results are summarized in Tables 4.20a and 4.20b.
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CHAPTER V

SUMMARY, CONCLUSIONS, AND IMPLICATIONS

Summary

This dissertation has focused on the international

trade and farm income implications of changing agricultural

production patterns of major crops in a primary agricultural

production area in Thailand. For many years heavy reliance

has been placed on agriculture exports as a source of foreign

exchange. The productivity of the agricultural sector in

increasing the productivity of the major agricultural crops

is far less than.itspotential. This is due in part because

Thailand has not experienced food deficits and has not been

under pressure to adopt more modernized forms of farming.

Aside from rice, which has long been a major export of

the country, corn is becoming a more favorable source of

exports. Corn has little domestic demand because it is not

a staple food in Thailand and because the livestock industry

is still small. Total production of cotton has declined

from about 117,000 tons of seed cotton production in 1968

to only 49,400 tons in 1972. This decline comes at a time

when domestic demand has leaped due to a 100 percent expansion

of the textile industry.
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Problems arise for policy makers facedvfililthe question

as to what crop production pattern should be emphasized and

what policies should be used to improve resource allocation

for the purpose of increasing farm income as well as increasing

net foreign exchange earnings.

The objective of this study was to analyze the domestic

and foreign exchange costs and returns per rai for the

selected crops under two levels of technology and to aggre-

gate them for a corn-cotton production region in order to

analyze the performance of alternative crop production

patterns on farmers' net return and net foreign exchange

earnings to the nation.

The approach to this problem was to assemble production

costs and revenues per rai from sample data based on 1972

market and production conditions. The foreign exchange

component of inputs used was generated from Department of

Customs reports and previous studies available. The foreign

exchange costs and revenues per rai were calculated and

aggregated for a major corn and cotton production areas.

Five alternative strategies involving shifts in production

patterns and technology levels for corn and cotton were

evaluated.

Alternative A. Increase modern corn and modern
 

cotton at a slow rate with certain allowances made for

shifting the corn area to traditional cotton production.
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Alternative B. Increase modern cotton production at
 

a more rapid rate than modern corn production, while modern

corn production increases at a slow rate with allowances

made for shifting the corn area to traditional cotton

production.

Alternative C. Increase modern corn at a rapid rate
 

leaving total area and traditional cotton area and produc-

tion techniques unchanged.

Alternative D. Increase modern cotton production at
 

a rapid rate with rapid shifting of corn area to traditional

cotton production, leaving the residual corn area and

production techniques unchanged.

Alternative E. Increase modern corn production at a
 

rapid rate with shifting of cotton area to traditional

corn production, leaving the residual cotton area and

production techniques the same.

The results of analysis and their implications will

be discussed in the next section.

Conclusions and Implications
 

The conclusion of this study are based on the analysis

of five alternative strategies involving patterns of corn

and cotton production on increasing net foreign exchange and

return to farmers. Assumptions and results are summarized

in Table 5.1. Alternative B, with_further decline in cotton

production and a corresponding increase in corn production

with an increased modern proportion would bring about the
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highest foreign exchange earnings to the country amount to

3,243.92 million baht in 1977. The foreign exchange savings

would amount to 119.08 million baht and the net foreign

exchange would amount to 653.58 million baht in 1977.

Alternatives B and D considered rapid adoption of modern

cotton production, but with a slow rate of modern corn produc-

tion in Alternative B and with technology on corn remaining

unchanged in Alternative D. The results showed that foreign

exchange savings were highest in Alternative B, amounting to

845.60 million baht. The net foreign exchange was highest in

Alternative B amounting to 766.84 million baht and lowest in

Alternative D , amounting to 395.54 million baht. However,

there were labor shortages in Alternative B starting in 1976

amounting to 1,739,190 labor days and Alternative D starting

in 1977 amounting to 392,920 labor days.

Alternative C considered expansion of modern corn pro-

duction with areas under corn and cotton remaining unchanged

and cotton technology remaining unchanged, bringing about the

highest net foreign exchange amounting to 771.10 million baht.

The foreign exchange earnings would amount to 3,117.11 million

baht and foreign exchange savings would amount to 363.41

million baht in 1977. The net return to farmers would amount

to 1,807.61 million baht. There was a labor shortage in 1974

amounting to 452,410 labor days.

Alternative A considered increasing modern corn with

modern cotton production increasing at a 31 w rate. The

foreign exchange earnings and savings in 1977 would amount
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to 2,714.36 and 441.3 million baht respectively, with net

foreign exchange amounting to 446.24 million baht. The

net return to farmers would amount to 1,667.98 million baht.

Implications for Policies and

Future’ResearCh

 

 

Limitation of the Study

Assumptions concerning the total available supply of

labor and the total production area have been made for the

purpose of the analysis based on the 1972 situation.

The labor shortage issues occur in Alternatives B, C

and D. Alternatives B and D considered rapid expansion of

modern cotton production with.modern corn production expan-

sion either at a slow rate or unchanged. The results

showed a labor shortage in 1976 while Alternative C with

rapid expansion of modern corn production with unchanged

technology for cotton production revealed a labor shortage

starting in 1977.

Labor Supply Implications

Labor supply conditions in the study are not related

to the total population. Labor supply was defined as the

total labor utilized for corn and cotton in the 1972 crop

season. The total labor supply is equal to the estimated

corn and cotton labor used in 1972 plus 15 percent of the

corn labor assuming that it was not fully utilized. This

estimate was computed by multiplying the labor requirement

for corn at 6.75 days per rai with the total areas amounting
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to 5,197,300 rai and labor requirements for cotton at 25

days per rai with total area amounting to 313,400 rai in

1972 respectively.

The labor force in the analysis was considered as

merely the labor required in production activities for corn

and cotton. If the contribution to the farm labor force

from population growth is more than outmigration, resulting

in an increased total labor force in the region, the labor

shortage situation would be decreased. If the contribution

to the farm labor force from population growth is less than

outmigration, resulting in a decrease total labor force

in the region, the labor shortage situation would be more

serious. If a more precise measurement of available farm

labor force is desired it will be necessary to know the

regional population growth rates by age and sex composition,

as well as the projected outmigration and immigration figures.

In developing countries, there is a growing tendency

toward unemployment in urban areas. The rural population

has migrated to urban areas searching for better employment

opportunities than can be found in rural areas. This

increase in unemployment in urban areas has created social

welfare problems such as housing problems, health problems,

public utility problems, etc. It is appropriate for the

government to develop programs aimed at increasing agricul-

tural production while encouraging the labor force to stay
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in the rural areas. Cotton production is labor intensive.

If labor utilization is an objective of the policy makers,

keeping other factors constant, the government should

increase cotton production.

The labor requirement for modern cotton production

was based on the increased labor required for harvesting

and packing as a result of yield increase. To the extent

that yield per rai used in the analysis for cotton is

overstated, so the total labor requirement is overstated.

If we were to use a lower average yield of cotton per rai,

the additional labor requirements for harvesting and packing

would be less than estimated.

Finally, the assumption about homogeneity of labor

may be subject to question. This assumption refers to the

same level of skill in producing corn and cotton. However,

it may not be ture that corn farmers can become good cotton

farmers. It is more likely that cotton farmers can become

good corn farmers. Hence, with higher labor skill required

in cotton production and with the hazards associated with

working with toxic chemicals in cotton production, the labor

shortage may in fact be higher than the present analysis

indicates.

In summary, if farm labor force grows the labor

shortage would be less than indicated. Conversely, if the

farm labor declines, then the labor shortage would be more

acute. Cotton yields are overstated to the extent that the
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additional labor required for harvesting and packing is also

overtated. If insufficient consideration has been given

to the higher skills required in cotton production and

to the hazards from handling toxic chemicals, then the labor

shortage would be more serious than the results indicated.

Cost Accounting Implications

The following cost accounting implications will be

discussed: (1) fixed costs; (2) tractor services; (3) risk

factors for corn and cotton accounting; (4) average yield

and (5) hired labor and family labor accounting.

Fixed costs were not considered in the analysis because

it was assumed that the farmers would allocate their labor

and capital to maximize return by producing certain-crops.

This analysis focused primarily on the possibility of

increasing foreign exchange to the country with less

emphasis on the problem of intra-regional resource allocation.

If the fixed assets were considered in the analysis, the

transformation of production patterns between corn and cotton

would have to consider fixed asset problems. For example,

if land value had been taken into account and if the land

value for corn production is higher than land value for

cotton, then total costs of production would be increased

more on corn, relative to cotton. As an additional example,

if the cotton farmers want to switch to corn production,

they may want to sell some of their equipment which is

necessary in cotton production but not required for corn
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production. The salvage price of the equipment would be

lower than acquisition price and the total cost of trans-

formation from cotton to corn production would be increased.

The average cost of tractor services was derived from

the sample data which considered all the tractor services

on a hiring basis. If the farmers owned and operated their

tractors without service rendered to other farmers, the

cost per unit for their operation may be higher than for

custom services because of the scale of operation for their

own tractor is limited. However, a farmer might also

sell custom services and have a lower cost than was assumed.

Recalling that tractor services were charged at custom

rates rather than costs of ownership, certain problems of

aggregation arise:

1. In a micro sense, the operation costs of tractor

ownership may be different from the assumed custom services

charge. Because of the small farm units, tractor ownership

is quite possibly more expensive than hiring tractor

services, unless the tractor owner engaged in selling

custom services. Without knowing the extent of tractor

ownership and the extent of tractor owners selling custom

services, little can be said about the effect of changing

the machine charge on the final analysis.

2. In a macro sense, universal budgeting of custom

services implies such services are available to all farmers.

Such may not be the case.
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Most farmers do not have enough capital for their

farm operation and they must acquire capital by means of

borrowing. In addition to normal farming risk, there is

further risk associated with borrowing capital. The degree

of risk.may not be the same for corn and cotton production.

Yield uncertainty of cotton is relatively higher than corn.

A failure on cotton production would extend the loan repay-

ment for at least another year. Risk associated with loan

repayments would be higher for cotton farmers than for

corn farmers. To the extent that this is the case, the

cost of cotton production would be higher than was indicated.

The avenage yield used in the analysis was based on

harvested areas and the production costs were based on

planted areas. The corn sample did not show any failure

but 16 cotton farms out of 20 in the original sample

experienced crop failure. They were omitted from the

average yield calculation. Instead, the average yield of

78 cotton farmers in another study was used. Their yields

were above the national average. Obviously, if the planted

areas had been included in the yield calculation, it would

not have resulted in as much profit as was indicated from

the analysis (nearly 3 times higher for cotton than for

corn production). When this analysis is updated for future

policy recommendations it is possible that new data will

be available and that yields per planted acre as well

as yield variability can be considered.
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Even though for the region under study, the cotton

yields appear higher than the regional average the selected

data for these yield calculations was clearly the best

available. (See Chapter III for comparison of alternative

data dealing with the costs of cotton production.)

Summary_and Policy Implications
 

A primary objective of Thailand is to increase net

foreign exchange positions from the agriculture sector.

Emphasis has been directed toward development of new

technologies which would provide profits to farmers through

increased productivity so that surpluses could be exported.

Increased net foreign exchange could be derived from

increased exports or from reduced imports through increased

import substitution. The specific goal of the country

could give priority to either one of them or both of them.

Corn is an export crop while cotton is an import crop. The

preferred alternative involving the mix of these two crops

and/or the preferred rate of technical advance will depend

on national goals.

The study was based on the production situation in

1972, with projection made for the five years up to 1977.

It is not a demand and supply analysis but rather a look at

the change in the foreign exchange position of the country

over time if arbitrary rates of corn and cotton expansion

are considered alternatively.
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Prices are assumed static over time because the analysis

focused on the net foreign exchange with different patterns

of crop production holding everything constant except pro-

portions of crOps and technology levels. It is realized

that price relationships do change over time, but the

intent here was to evaluate the effect of alternative

systems on the net foreign exchange without examining all

forces which might bring these alternative systems into

being.

Corn exports face a perfectly elastic demand so there

would be no effect on price as exports increased because

the price is determined by international demand and supply

factors. Likewise, the price for cotton received by Thai

farmers is tied to world market price and is not influenced

by changes in cotton production area.

Before specifying policy recommendations it will be

well to review the results from the analysis of alternative

strategies.

Alternative A is a compromise position with a slow

and probably programmatically feasible rate of increase in

modern corn and cotton production. There is a reasonable

increase in total farmers' return and net foreign exchange

and this is feasible from the standpoint of labor supply.

Alternative B put more emphasis on modern cotton

production with less emphasis on modern corn production.

The foreign exchange savings would increase by 845.60
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million baht while foreign exchange earnings would increase

only 2,630.66 million baht. However, ceteris paribus, there
 

would be quite a serious labor shortage as a result. Also,

there would need to be a concerted government program to

obtain an annual increase in cotton production equal to the

assumed ten percent rate. These additional costs would

need to be taken into account should this alternative

strategy be followed.

Alternative C puts all emphasis on modern corn produc-

tion with the areas and technology of cotton remaining

unchanged. The net foreign exchange is the highest among

other alternatives and the return to farmers is not as high

as Alternative B but the difference is small. The foreign

exchange savings are highest amounting to 845.61 million

baht while the foreign exchange earnings remain the same.

Also, there is a labor shortage but it is not as much as

Alternative B.

Alternative D puts all emphasis on modern cotton

production with technology on corn production remaining

unchanged. The net foreign exchange increase is the lowest

among the alternatives. The return to farmers is almost

the same as Alternative A. The foreign exchange earnings

are lower than the base period amounting to 87.66 million

baht.

Alternative E puts high priority on modern corn pro-

duction with reduction in cotton areas for corn production.

This alternative is a favorable situation. The net foreign
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exchange and the total return to farmers is quite high,

only slightly different from Alternatives B and C. But

there is a labor surplus for this alternative.

With a different weight given to the modern corn and

_cotton production in each alternative, decision makers are

allowed to put the degree of priority on each of them as

they deem appropriate. For example, if the primary goal

is to increase net foreign exchange then they may put high

priority on Alternative C. If the goal is to increase

total net return they they may put high priority on

Alternative B.

Short-Run Policy Consideration for Cotton

Cotton producers are faced with both a high risk

associated with a yield uncertainty and a relatively high

managerial skill requirement. The managerial skill require-

ment could met through an intensified educational programs.

But the problems associated with risk such as drought and

flood are beyond the farmers' control. Also, cotton

producers face more hazards through use of toxic materials.

Cotton production has declined since 1969. On the presump-

tion that high risks in cotton production are largely

responsible for this decline, steps could be taken to

transfer some of these risks either to the government or to

the textile industry. If the risk to farmers is to be

transferred to the government, the following programs

would be recommended:
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l. Grouping cotton farmers in one large area by way

of land consolidation in order to make possible the

coordination of cotton spraying activities. The government

could set up a spraying unit in this production and, with

use of large spraying machines, spray all cotton farms in

that area. This would solve the different spraying

schedules among farmers which allows insects to move from

one farm to another. In addition, educational programs

involving cotton specialists could be organized to instruct

farmers on recommended cultural practices such as time of

planting and proper spacing.

2. Government cr0p insurance programs could assure

the cotton producers a certain level of income if uncon-

trolled disaster such as flood and drought occurred to them.

This kind of proposal may be needed to provide proper

incentives for increased cotton production. It could be a

very expensive program if low premium are charged and it

could be very politically volatile because of questions of

income inequities among farmers and the probable pressure

to insure all crops.

If the risk is transferred to the textile industry

it could be initiated as backward integration into cotton

production. The textile industry with its demand for a

dependable supply of raw materials may find it profitable

to invest in its own program of cotton production in

preference to buying an increasing proportion of its needs
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in the form of cotton imports. To do so would require

high costs of initial investments and programs similar to

those proposed above where farmer risks are transferred,

in this case to the industry. It is assumed that this

vertical integration would be profitable in the long run,

but some government assistance to the textile industry may

be required in the initial phase of this program. Another

alternative is not complete backward integration but the

textile industry could contract with cotton producers to

supply necessary inputs, namely; seeds, insecticides and

spraying equipment with the producers selling the entire

harvest to them in return. It might be more efficient if the

textile industry would provide the contract cotton producers

with wide area spraying instead of providing them with

insecticides and spraying equipment.

These programs would increase costs to the government

and/or the textile industry, depending upon who bears the

transfer risk from the producers. If the government bears

the risk its costs are borne by taxpayers in Thailand.

However, if the textile industry bears the risk through

backward integration into their own cotton production the

cost would be passed along in the price to the consumer of

the finished product. However, the textile industry in

Thailand must compete with those in Japan and Korea and

the price of finished material will be determined in this

competitive market. Since the industries of Japan and
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Korea must depend entirely on imported cotton, it is

possible that an integrated cotton industry in Thailand

would have a comparative advantage.

Short-Run Policy Consideration for Corn

Corn production requires less complicated managerial

skills than cotton, but traditional production practices

have caused exploitation of soil fertility resulting in

declining yield. Continued corn production without

fertilization will further decrease the corn yield. TherefOre,

increased productivity will rely heavily on the use of

fertilizers. If the government puts a high priority in

corn expansion the following policies would be recommended:

1. Pricing Policy: The world demand and supply will
 

determine the international corn price which, in turn,

determines the f.o.b. price of corn exported from Thailand.

Corn export faces a perfectly elastic demand so that domestic

price fluctuation follows the fluctuation of the world

market. Price uncertainty and fluctuation can retard the

expansion of corn production. A price support program could

relieve some uncertainty and thus serve as an incentive

to produce more corn. The level at which corn price should

be supported is a difficult question. It would be an

important political issue because we have to consider the

need to expand corn in relation to other export crops.
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2. Input Price Policy: The present policy of pro-
 

tecting domestic fertilizer plants which manufacture nigrogen,

urea and mixed fertilizers at a high cost of operation needs

careful evaluation. This policy has prohibited the importa-

tion of single nutrients and eliminated the economies

resulting from importing high analyses for mixing into

complete fertilizer within the country. This situation in

combination with the protection of high cost production within

Thailand has resulted in high fertilizer prices for farmers.

The government should evaluate the alternatives of sub-

sidizing fertilizer prices to corn farmers and of removing

the protection policy so as to encourage private sectors to

import high analysis single nutrient fertilizer to be mixed

in Thailand.

Long-Run Policies for Corn and Cotton

In the long run, both corn and cotton production

should be considered as potential for improving the foreign

exchange situation by increased earnings and savings to

the country. Long-run policies should be directed toward

increasing modern corn and cotton production. The following

policies would be recommended for the long-run perspective:

Production Policy
 

b. The continuation of corn and cotton breeding programs

to develop disease resistant and high yielding varieties,
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with improved seeds being produced and distributed to

farmers in sufficient quantities.

2. An increase in both the numbers and in quality

of extension officers. The number of farmers per extension

worker could be reduced from the currently high level to

one which is low enough to enable an extension agent to do

his job of teaching farmers profitable technologies. This

proposal would require the development of training schools

and curricula to develop the trained personnel.

3. The expansion of an irrigation system to the

production area to reduce crop damage or loss by drought

or flood. At present, the dam can divert sufficient water

to many areas but there are inadequate numbers of lateral

canals to supply water to the production areas. Alternatively,

or as supplemental irrigation, small projects such as tube

well irrigation projects might be expanded to the production

areas.

4. If irrigation is made available, farmers should

be encouraged to plant beans after harvesting corn or

cotton. This would increase theircash.income and would

improve soil fertility as beans increase nitrogen in the

soil. The crop residual plowed down would increase

organic matter in the soil and fertility would be improved

for eithercorn or cotton production the following year.

Credit Policy
 

The majority of farmers are poor and capital is

usually scarce during the planting season. The Bank for
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Agriculture and Cooperatives and some commercial banks have

extended their credit to farmers but they require collateral

and most farmers cannot meet the requirements. This allows

the rich farmers to get cheap credit while the poor farmers

must turn to the more expensive sources of credit such as

middlemen or merchants.

Government programs could alleviate the shortage of

institutional credit by guaranteeing the loans made by

commercial banks against drought, floods and other risks

that can destroy the farmers' harvest. It is also possible

for the government authority to guarantee the loans made

by farmers' cooperatives in order to increase the flow of

credit from commercial banks to the cooperative. In that

case, the cooperatives can make allowances for farmers who

have no collateral. 0n the other hand, such a program

improperly conceived and administered could provide a

major drain on the national treasury without appreciably

increasing farmers' capacity to produce.

MarketinggPolicy
 

Since farmers do not have their own storage facilities

they sell their corn immediately after the harvest.

Usually, the prices are low during the harvesting season

due to the excess of supply relative to demand. There is

a high cost of transportation duetx) the size of the farms,

the distance between farms, and the distance to the export

silo.
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The transportation cost from the production area can

be reduced if a system of low cost and efficient transpor-

tation could be designed. Cost reductions from these

development programs should bring about higher local prices,

increasing the farmers' incentive to expand production.

It is expected that certain measures to reduce the

transportation costs of cotton would also increase the

competitiveness of the trading system. Cotton is bulky

and requires expensive transportation. The encouragement

of the textile industry to decentralize its ginning opera-

tion closer to the cotton production areas would increase

employment during off-season cotton production and would

permit the semi-finished cotton product to move more

effectively and economically from the production area to

their final use. On the other hand, if the economies to

scale in the ginning operation are such as to favor

centralization rather than decentralization, then the

textile industry would not be encouraged to follow this

proposal.

All of these policies need to be evaluated. A

cost-benefit analysis of each program or package of programs

is needed to determine the feasibility of each program and

of a priority ranking of programs.
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APPENDIX A

Planted Areas, Harvested Areas, Yield Per Rai

And Market Value of Rice, Corn

and Cotton, 1949-1972
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Table 8.1.

the Selected Commodities.

Summary of Net Returns and Net Foreign Exchange Per Rai of

 

 

 

Commodities Rice Corn Cotton

Net Returns and Foreign Exchange

Average Yield Traditional (Kg/Rai) 342.42 406.2 251.23

Total Revenue Traditional (B/Rai) 321.87 349.33 1092.85

Total Variable Costs Traditional 120.46 105.22 450.04

Net Return on Traditional 201.41 244.11 642.81

Average Yield Mbdern 556 751 485.5

Total Revenue Modern 522.64 645.86 2111.92

Total Variable Cost Mbdern 279.38 269.75 909.52

Net Return on Mbdern 243.26 376.11 1202.40

Increase Variable Cost on modern 158.92 164.53 459.48

Increase Revenue on Modern 200.77 296.53 1019.07

Increase Net Return on Modern 41.85 132 559.59

Foreign Exchange Earnings or Savings (l/Rai) -- -- --

Foreign Exchange Cost Traditional 4.20 6.04 93.66

Foreign Exchange Revenue Traditional 474.60 459 1253.22

Foreign Exchange Cost Modern 50.34 97.91 230.62

Foreign Exchange Revenue Modern 770.62 848.63 2421.84

Foreign Exchange Cost Increase on Modern 46.14 91.87 136.96

Foreign Exchange Earnings on Traditional 470.40 452.96 --

Foreign Exchange Earnings on Modern 720.28 750.72 --

Foreign Exchange Savings on Traditional -- -- 1159.56

Foreign Exchange Savings on Modern -- - 2191.22   
 

Source: Taken From Tables 3.21 and 4.12
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Table D.1. Comparison by Weight and Volume Among

Different Insecticides.

 

 

 

Insecticides Weight (Kg) Volume (Liter)

Thimet 83% 1 Kg. . 1153.16

B.H.C. 6% 1 Kg. 858.42

Dimicron 50% 1 Kg. 952.75

Metasystox 50% 1 Kg. 1004.67

Thiodan 35% 1 Kg. 1053.52

Sumithion 50% 1 Kg. 1111.26

Dimethoate 20% 1 Kg. 994.20

Average 1 Kg. 1018.28  
 

Source: Agriculture Department, Entomology

Division, Experimental Report. Bangkok.

Thailand.

Note: From the experimental result, it is quite

reasonable to assume that one liter of

insecticide is equivalent to 1 Kg.
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Table F.l. Employment in the Agricultural Sector of Thailand

(Million People).

 

 

 

Year Total Labor Force Number in Agriculture Percent

1929 7.5 6.3 84

1937 6.8 6.0 89

1947 9.0 7.6 85

1954 10.2 9.0 87

1960 12.7 10.3 82

1966 14.6 11.6 79

1971 16.8 12.7 76    
Sources: 1) 1929-1947 are from.James C. Ingram. Economic

Chan e in Thailand, 1850-1970, Stanford:

Stan ord University Press, 1971, p. 57.

 

2) 1954-1971 are from Bangkok Bank Mbnthly_Review,

1972, p. 434.
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