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After Thailand became a constitutional monarchy in 1933, agri-

culture was emphasized together with other plans in bringing about

the economic development of the country. Cooperative Land Settle-

ment as an institution has been used for developing the agricultural

field. The government had an aim at first to provide farms for land-

less or small holding people in the undeveloped forest areas reserved

by the government for agricultural development. A secondary objec-

tive was to increase the national wealth by developing unutilized land.

Sansai was the first of nine Cooperative Land Settlement projects.

It was organized as a pilot settlement project at Chiengmai in March,

1937, in fertile areas that were part of an irrigation development.

The members of this project were allocated 15 rai per farm for crop

production. Results showed that their situation became better than

before they joined this project, but some were not as successful as

they should be. Therefore, this project was chosen as the study area,
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for research to find out what factors affect the gross farm income of

these farmers, and to provide a reference for further Land Settle-

ment Projects.

Forty-five members were selected at random in order to

measure the success of members of the land settlement project and

to compare the progress of these members with farmers who lived

adjacent to this project. Therefore, 30 farmers of the latter types

were also selected by the same method. Every farmer in this sam-

pie was interviewed, and classified into four groups according to the

size of gross agricultural income. The results of the interviews re-

vealed that the majority of the farmers were relatively old, and that

members were less literate than non-members, as 47 percent of

the members and 66 percent of non-members had completed four

years of compuisory education.

Most of the members were farmers before they joined the pro-

ject, and so had had experience with growing crops in the Sansai

area. The number of full-time and part-time workers was 4. 28 per

family.

Most of the labor was obtained from the family. Equipment used

in the process of production was simple and similar for all farms.

Glutinous rice and paddy rice were the most important crops and

were both consumed by the family and sold in the market. Tobacco

and garlic were important for cash income. Only a small part of



farm income was obtained from livestock production and other farm

receipts. The gross income of members was almost twice that of

non-members.

The analysis of variance was used to determine the significance

of relationship. Variations in farm income were not significantly

related to variations in present age and number of years of experi-

ence. Literate farmers had a higher average income than illiterate

farmers.

Multiple correlation was used to determine the relationship

between gross farm income and other dependent factors. The in-

come of members was significantly and positively correlated with

the number of workers in the family, the total crop area, and the

value of assets, including equipment. These factors were not sig-

nificantly correlated to the gross income for non-members. The

income for non-members was also positively related to education

and the number of years experience of the farmer, but neither of

these factors was statistically significant. As with the members,

income was related inversely to the present age of the farmers.

The conclusion reached is that the higher incomes were earned

by those farmers who increased the area planted through double

cropping part of their land. These farmers also used the highest

assets per farm. Income was negatively related to workers per

farm on the farms that had low cash incomes.
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FACTORS AFFECTING FARM INCOME ON THE
SANSAI LAND SETTLEMENT PROJECT, CHIENGMAI, THAILAND

INTRODUCTION

The Agricultural Situation in Thailand

Thailand, one of the foremost agricultural exporting countries,

is situatedin the South East Asian region. Rice had long been rec-

ognized as a significant crop. Besides being a staple food, rice as

an export commodity has earned the most foreign exchange since

time immemorial, Teak, para rubber and some upland crops are

also important in earning foreign exchange.

Since the end of the Second World War, new technology has been

successfully adapted to agricultural production in many agricultural

regions. Many countries have been able to produce rice not only suf-

ficient for their consumption but also for exporting. Owing to this

situation, there has been some concern about the future of Thailand

as an exporter of rice. Thai rice has to face increasing foreign

competition as much as increasing demand for domestic consump-

tion. Furthermore, earnings from export of corn, jute, para rub-

ber and cassava fluctuate widely as the result of fluctuations in

world markets and the hazards of nature.

The estimated total population of Thailand in 1961 was 27. 2

million (17, p. 155). The rate of population growth in the period

1953-1959 was 2.84 percent, or an average increase of 638, 160 per-

sons per year. Since 1959 the rate of population growth has incrsed.
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Thailand is rather fortunate in that the population density is not

great wI,en compared with our neighbors. It is estimated that the

population density in 1961 was 52. 02 persons per square kilometer.

About 85 percent of the population is earning its income from agri-

cultural production (5, p. 9).

A high percentage of Thai farms have low productivity per

worker. The average income per Thai farm family in 1956 was

4,966 baht)-" Of this income 1,488 baht was earned by sale of

agricultural products, 1, 755 baht from home consumption of agri-

cultural products, and 1, 756 baht from income sources outside of

the farm (11, p. 10).

2/The average land area per farm is 25 rai. - According

to an estimate in 1956 made by the Division of Agricultural Econ-

omics, Ministry of Agriculture of Thailand, 82 percent of all farms

are owned or partially owned by the farm operator.

The farmers in the northern region of Thailand, which will be

discussed later in this thesis, have an average income of 4, 490 baht

from inside and outside of the farm and have an average net farm in-

come of 2, 298 baht per year. The net income of farmers in the

north was the second highest in rank when compared with the four

regions, or higher than the average of the country.

Baht is the Thai monetary unit. About twenty-one bahts are
equal to one dollar.

-, Rai is a unit of land area. Two and one-half rai are equal to
one acre.



Government Programs to Increase Farm Income

The central government has carried on a number of programs

designed to increase national and per capita income of rural people

by increasing the resources available to individual farmers. This

thesis deals with one aspect of the program of assisting farmers to

establish economic units on previously unfarmed publicly owned

lands. Closely connected with this distribution of land is the pro-

vision of capital through credit cooperatives. This report will not

deal with all land settlement programs, all cooperative credit pro-

grams, the improvement of human capital through education, or

other national programs of development.

History of the Cooperative Land Settlement Program

In Thailand, the first well known cooperative was an agricul-

tural credit cooperative which developed along the Raiffeisen line.

It was established in 1919 in Pitsanuloke province. Cooperatives,

other than the credit societies, such as agricultural marketing,

land hire-purchase, land improvement, credit and land improve-

ment, land settlement projects, etc. , were developed later in order

to meet all needs of farmers (Z, p. 12).

In 1920 a Department of Cooperatives was set up in the Ministry

of Agriculture. This department became the Ministry of Coopera-

tives in 1952.

3
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The Cooperative Societies Act was instituted as a law in 19Z8

and was amended slightly in 1934. The Land Department commenced

cooperative work in 1935 (15, p. 3).

The Cooperative Land Settlement Program has both social and

economic objectives. They are social in that more people are made

land owners by grouping them together into a cooperative which pro-

vides certain services. They are economic in that landless people,

or people on uneconomic land units, are encouraged to acquire econ-

omic units.

The main objective of the Cooperative Land Settlement Program

is to help landless people, or people with small holdings to become

land owners, and farmers by settling them on the undeveloped and

forest lands reserved by the government for such purposes. A fur-

ther objective is to increase the national wealth by developing in this

way the unutilized land in different parts of the kingdom.

In this study the author will concentrate on only the Cooperative

Land Settlement that has been conducted by the Land Department of

the Ministry of Cooperatives.-'

The general fundamental aim of cooperatives which should be

recognized before continuing is to understand the cooperative spirit,

'Land settlement activities are also conducted by the Department
of Public Welfare of the Ministry of Interior under the Self-Help
Land Settlement program and in the Ministry of Defense for
veterans.
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because cooperative societies progress or regress according to the

vagaries of individual membership responsibility. The two relevant

factors required for the successful attainment of the goals of cooper-

atives are:

Thrift - that is, the use of the productive factors avail-

able to the members of the cooperative for productive

purposes rather than wasteful expenditure.

Help-oneself - the Cooperative Land Settlement societies

are societies that resulted from the organizing of poverty

stricken farmers who had little or no land, or had unecon-

omc land units, and therefore found it very difficult to

borrow money to expand production to an efficient point.

The cooperatives assisted members to better themselves

by accumulating their incomes or by obtaining loans from

the society.

The process of organizing a Cooperative Land Settlement Pro-

ject was arranged in the year 1932, or five months after Thailand

became a Constitutional Monarchy. The process of organization in-

cluded a primary survey, plotting, building of central offices, sel-

ection of settlers, allocation of land, organizing cooperatives and

the building of highways, canals, schools, hospitals, etc.

As new settlers are selected they are organized into cooperative

associations of 10 or more members which are registered and
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become an active part of the Cooperative Land Settlement Project.

Each land settlement project has a number of cooperative associa-

tions. The membership grows through addition of new associations

as more land is prepared for allotment and new members are sel-

ected. Each project is under the supervision of a project officer who

serves both as an advisor to individual farmers and as supervisor of

the project.

The new settlers need capital to finance the land improvements

that are required. Loans are extended to members through their

association which borrows money for lending to members. Individual

member borrowers are bound by unlimited liability for the debts of

their association.

Capital to finance the administration of the cooperative is raised

by a 10 baht entrance fee and yearly subscriptions of about one baht

per rai to pay for improvements, etc. Deposits are accepted from

members. Loans are made by the Ministry. Audits are made un-

der the direction of the Registrar. Payment for reimbursement of

government investment during the organization of the project as well

as for repayment of loans are made through the associations.

The first Cooperative Land Settlement Project, Sansai, was

organized at Chiengmai in Northern Thailand. The area of Sansai

Cooperative Land Settlement Project was originally waste land.

In the year 1933 the government passed a Land Reservation Act for
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this area and purchased a piece of land for the Chiengmai Irrigation

Project. Then the Mae Fak irrigation plan was carried out. This

area consequently became fairly well supplied with water and was

one of the most appropriate areas of land for agriculture.

Since the area could obtain irrigation water throughout the

year, people living around this area were enthusiastic in settling on

this land without being aware of the damage to the natural resources

arising out of unplanned settlement. The governments! strong de

sire was to allocate to these poor farmers agricultural land on which

they were settling in order to permit better rural community devel-

opment. The Department of Cooperatives (at that time under the

Ministry of Agriculture) had proposed the "Land Settlement Pro-

ject" which was approved by the Ministry of Agriculture and which

was, in turn, approved by the cabinet. The Ministry of Agriculture

submitted the royal decree and act which concerned this project to

be commenced on January 4, 1937.

After the Cooperative Land Settlement Project was established,

the first registration had four societies with 92 members and 1,175

rai. On March 9, 1938, as a result of the 1928 Cooperative Act,

the government approved a budget of 48, 000 baht for the investment

of these four societies. The cabinet, in addition, approved 5, 515

rai out of 11, 215 rai which was left from the establishment of the

Mae Fak Project for allocation to the Land Settlement Project.



The rest was distributed to other government divisions which were

instituted on December 22, 1937, and were used in this area for the

following purposes:

Therefore, the total area to be allocated to the Samsai Land

Settlement Project was 7,615 rai (18, p. 1).

Research on the Land Settlement Program

In 1960 the Department of Agricultural Economics of Kasetsart

University, in cooperation with the Land Department of the Ministry

of Cooperatives, initiated a study of the nine Cooperative Land Set-

tlement Projects existing at that time. The purposes of the study

were listed as follows:

To find out some of the desirable characteristics of the

new members to be selected for the new open land

settlement.

To determine the degree of success under different con-

ditions and the relationship between success and such

elements as farmers' age, education, background, and

initial resources as aids in administering current mem-

bers and in selecting new members for other projects.

8

1. An agricultural vocational school 3, 000 rai

2. Sansai District office 600 rai

3. The rest was allocated to Cooperative
Land Settlement 2, 100 rai
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To estimate the cost associated with producing crops by

the members and non-members.

To compare the situation of members and non-members

in the same areas.

This study analyzes the practices that are being used by farmers

for the various crops, the attitudes toward new techniques, and the

channels through which farmers receive information and materials

needed for improved production.

Scope and Limitation

This thesis will cover only Sansai Land Settlement Project.

Sansai was chosen for detailed analysis because it has the longest

history of operation; it was established in an area which permits di-

versification of crops; and average income per member is higher

than that on most other projects.

Sources of Data

Data needed for analysis have been collected from three principal

sources. Headquarters office of the project maintains records on ad-

ministrative activities of the project and on every member. Data on

crops grown and land resources used by every member were obtained

from this office. From the complete list of 477 members a random

sample of 47 members was selected for more detailed analysis.
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Forty-five completed survey schedules were obtained.

Detailed information on farm organization and operation was ob-

tained by interviewing members in the sample selected.

To provide a basis for measuring the effect of membership in

this cooperative land settlement project, data similar to those collect-

ed from members of the project were collected from farmers in ad-

jacent communities who were not members of the project.

Based on the judgement of research personnel, government of-

ficials in the communities, and officials of cooperatives, a sample of

35 farmers adjacent to the project, who will be referred to as "non-

members", was selected for interview. Blocks or areas were chosen

and a sample of farmers from each block was selected.

Selection of blocks or villages was based on the criteria designed

to provide a sample of non-members that would minimize or permit

measurement of the effect of variables other than membership.

Completed interviews were obtained from 30 farmers or 86 percent of

those sought.

Questionnaire

A preliminary questionnaire was constructed after the consulting

of many specialists in this field. It was pretested before using it in

the field. The revised questionnaire was formulated by the Depart-

ment of Agricultural Economics. All of the enumerators were



students in Agricultural Economics at Kasetsart University who had

had experience in interviewing from other projects conducted by this

department..

To obtain successful records this department spent one week of

orientation and training before the survey was made.

Period of Study

The enumerators were sent to the Headquarters of Sansai Project

in April, 1960. After obtaining some data from the office the enumer-

ators visited the houses of the farmers in the sample. Every day in

the evening they returned to the Headquarters and spent one or two

hours discussing the problems met with the supervisor. All question-

naires were inspected every day by the supervisor.

Data and Analysis

This thesis will be divided into three major parts. The first will

present the data collected. This will serve to describe Sansai Project,

the farmer, the farm business being studied, and economic charac-

teristics.

The second major part of the report will deal with analysis of

the data preserted.

The third major part of this report will be the summary and

conclusions.

11
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The author of this thesis has worked very closely at first as the

supervisor of research at Pichai and Nong Bua Projects situated in

the northern part of Thailand. After obtaining the raw data from the

field questionnaires, the author had a part in analyzing these data, in-

cluding Sansai, very closely with Dr. Gordon R. Sitton until the first

part of this report came out. Therefore, the first part of this thesis

will duplicate only the descriptive data concerned with Sansai Project.

The second and third parts are analyzed by myself.



THE NATURAL LOCATION OF THE PROJECT AREA

Successful farming is based upon a variety of considerations and

of many things furxtioning together. The two general categories of

factors that affect farm income are natural and economic forces.

The natural location of the Sansai Project will be examined in this

chapter and the economic location in the following chapters.

The natural forces consist of topography, soil, and climatic

conditions. These are influenced greatly by the geographic location.

Climate is a good example of a physical force. It is probably

more invariable than any other characteristic of land, because little

can be done about changing it. Crops and livestock must be adjusted

to the limits imposed by it. Now, however, the agricultural experi-

ment stations and cooperative offices are good sources of information

for helping farmers to make wise decisions in determining what crops

should be grown under the prevailing climatic conditions; and the

limitations of climate can be modified by practices such as irriatibn,

which overcomes the problems of distribution of rainfall.

Location

13

Sansai Project is located approximately 770 kilometers north of

Bangkok and 302 meters above sea level. It is situated between the

Tropic of Cancer and the Equator, about 19 degrees north latitude,

and 99 degrees longitude.
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Topography

By geography, Thailand was divided into four major zones;

the Northern zone, Northeastern zone, Southern zone and the Central

zone.

Sansai Project is situated in Chiengmai province, one of seven

provinces in the Northern zone. Most of this zone is mountainous

land with many rivers and terraces. The four major rivers that are

of most importance in the economic situation are the Ping, Wang,

Yoin, and.Nan. These rivers not only have an important economic

role for transporting logsand other commodities to the central mar-

ket, but also an important role in agricultural production. Sansai is

in the valley of the Ping River.

In 1961 the total land area of the Northern zone was 57, 062, 000

rai!' or 17. 8 percent of the whole country. This area was classified

as follows: farmland 4,692,000 rai; forest and grazing land

34, 188, 000 rai; swamps and lakes 19, 000 rai; and unclassified

18, 173, 000 rai. The area classified as farm land was only 8. 23 per-

cent of the total area of this zone.

Of this farm area, 2, 589, 000 rai were used for production of

rice; 1, 036, 000 rai for tree crops; 666, 000 rai for upland crops

(17, p. 151-152). The principal crops grown in this area are rice

!"Rai is a unit of land area. One rai is equal to 0. 395 acres.

15



during the wet season and tobacco or other crops during the rainless

winter season. Soybeans and garlic also do well under irrigation as

winter crops. In the lower portion of the terrain where the soil is

apt to be too wet for soybeans or peanuts, a second winter crop of

paddy rice may be grown. Tobacco, garlic, onion, etc., are grown

after the annual high water, since this area accumulates alluvial soil.

Soil

Soil on most of the planted area in the upper part of the province

of Chiengmai is loam and silt loam. Dr. Pendleton's soil survey of

this province called this "Chiengmai Loam". The lowlands are poor-

ly drained in the rainy season, but some parts may have to be irri-

gated in the dry season for paddy and other crops.

In the southern part of this zone the soil consists of barns and

clays, undifferentiated and irregular alluvia. These soils are some-

times poorly drained along the Yom and Nan Rivers. In the central

valleys there are swamps and natural levees between the Yom and Nan

River in the upper central valley.

In the mountain valleys are recent deposits of alluvial soils and

some stream terraces. There are some silt and clay barns deposit-

ed in the lower parts of the valley by the Ping River. Along the

river, after the annual high water flood, these recent alluvial soils

are used extensively for tobacco.

16
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Chiengmai loam, with fertilizers added to the soil, indicate that

seldom if ever do nitrogen and phosphorous fertilizers give worth-

while increases with paddy. But the residual effects of the fertilizers

on a following crop, particularly a legume, may make the use of com-

mercial fertilizer worthwhile on this soil (13, p. 164-169).

Lands used for agriculture can be classified into four broad

classes according to topography in relation to flooding. Deep flood

land along rivers and in drainage basins may be flooded to depths

that present growing of any crops during the flood season except

paddy varieties especially adapted to deep water culture. Flat land

may be flooded to a depth of one or two feet during the rainy season.

Upland lies at higher elevations and is not submerged under flood

waters. When land in a single farm is so combined that it cannot be

separated into single classes it will be referred to as upland and

lowland.

Forty percent of the members and 20 percent of the non-members

reported that they have flat land only. The second largest group of

members reported that they have more than one of these classes of

land.

Seventy-eight percent of the members and 50 percent o the non-

members have deep flood land or flat land. Sixty-seven percent of

the members and 37 percent of the non-members reported that their

soil is silt and clay soils only, the second largest groups of members
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and non-members had more than one class of soil. About 87 percent

of the members and 50 percent of the non-members produced crops

by using water supply from irrigation. Only 13 percent of the mem-

bers and 36 percent of the non-members have to rely on water supply

by natural rainfall only.

Topography, soil, and irrigation conditions on individual farms

at Sansai can be summarized as follows:

Percent of farms that have: Members Non-members

Deep flood land only 7 7

Flat land only 40 20

Upland only 4 13

Upland and lowland 16 3

More than one of these classes 33 57

Some deep flood land 13 30

Most of land in deep flood land or
flat land 78 50

Clay soils only 4 27

Silty soil only 7 0

Silty clay soils only 67 37

Rocky soils only 9 0

More than one class of soil 13 36

All cropland irrigated 87 50

Part of cropland irrigated 9 20



Members Non-members
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In the last decade the average amount and days of rainfall in

the Northern zone has been higher than that in all other zones except

the Southern zone. The average rainfall in the Northern zone was

l5 days per year, which was 10. 48 millimeters per day of rainfall.

The short period of days of rainfall raises an important problem for

the farmers. The typhoon season from the Pacific Ocean starts in

June and continues until September. Otherwise this area always gets

rain from the monsoon that blows from the Indian Ocean from June

to October, which provides the area with ample rain. However,

difficulties arise if the monsoon rains come later than usual, since

this results in flooding at the beginning of rice cultivation. But in a

good year farmers can store and distribute water sufficiently to pro-

duce a second crop after harvesting the rainy season crop. Details

for a ten-year period are shown in Table 1.

Percent of farms that have:

Water supply by natural rainfall only 13 36

Inadequate water supply on all land 0 3

Inadequate water supply for part of land 9 10

(15, p. 8Z).

Climate



Table 1. Annual rainfall at selected locations by
geographical zone, Thailand, 1952-61.
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Year

Northern
Chiengmai Chiengrai

Days mm. Days mm.

1952 116 1364 112 1682
1953 136 2032 105 1907
1954 114 981 111 1192
1955 136 1258 109 1979
1956 128 1324 117 2020
1957 110 1151 129 1763
1958 112 1129 126 1669
1959 135 958 167 1764
1960 122 1339 151 1692
1961 138 1576 145 1478

Average 125 1311 126 1762

Source: (17, p. 136-139).



CHARACTERISTICS AND HISTORY OF FARMER MEMBERS
AND NON-MEMBERS AND THEIR FAMILIES

This chapter will describe the characteristics of members con-

cerning age; experience before becoming members; level of educa-

tion; size of family; birth place; and sources of the suggestion that

the farmer should become a member of a Cooperative Land Settle-

ment Project.

Age, at Time of Interview, of the Member
and Non-member Farmers Interviewed

Interviewed members of the Sansai Cooperative Land Settle-

ment Project ranged in age from 23-74 years. The range in age of

non-members was 23-68 years. The mean age of members was 52

years, while that of non-members was 44 years. The larst number

of members, 44 percent of the total members, fell in the age group

51-60 years. The next highest group, 9 members or 20 percent, was

in the class of more than 61 years old, while the age group 41-50

years constituted 18 percent. The largest group of non-members

was 37 percent in the class 3 1-40 years old, and 30 percent were in

the group 41-50 years old. This made the median of age of members

higher than non-members - - that is, 54 years old compared with 43

years old.

21



Table 2. Ages of member and non-member farmers at time of interviewing in 1960.

Age of Member Non-member
farmers relative cumulative relative cumulative
in years frequency frequency frequency frequency frequency frequency

20-30 2 4 4 2 7 7

31-40 6 13 17 11 37 44

41-50 8 18 35 9 30 17

51-60 20 45 80 4 13 87

61 + 9 20 100 4 13 100

Total 45 100 30 100

Range 23 - 74 23 - 64

Mean 52 44

Median 54 43



Age of Farmers at the Time of Becoming Members
of the Cooperative Land Settlement Project

According to the law, farmers will be eligible to join this society

on attaining the age of 20 years. It appears in Table 3 that the range

was 20-53 years old. Both mean and median ages of members were

35 years. The largest group included the 20 farmers in class 3l-4O

which made up 45 percent of the members, while 29 percent were

found in the 20-30 years class. The lowest is 2 percent in the 51-60

years old. No farmers became members of the society when they

were more than 60 years old.

Table 3. Age of farmers at the time of becoming members
of the Cooperative Land Settlement.

Age of
farmers Relative Cumulative
in years Frequency frequency frequency

20-30 13 29 29

31-40 20 45 74

41-50 11 24 98

51-60 1 2 100

60+ - -

Total 45 100

Range 20 - 53

Mean 35

Median 35

23
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The length of time that farmers interviewed have been members

of the cooperative varied from one to 24 years. The largest group

was in the more than 21 years class which consisted of 18 farmers

or 40 percent, while 25 and 20 percent were found in the classes 16-

20 and 11-15 years, respectively. This shows that most of the mem-

bers, or about 65 percent, had been members of this society for

more than 15 years. Only 2 percent or one farmer reported that he

just joined this society.

Table 4. Length of time that farmers interviewed have
been members of the Cooperative Land Settle-
ment Project.

Range 1 - 24

Mean 17

Median 18

Period of
Membership

(years) Frequency
Relative
frequency

Cumulative
frequency

1-5 1 2 2

6-10 6 13 15

ll-l5 9 20 35

16-20 11 25 60

21+ 18 40 100

Total 45 100



Education of Farmers

2.5

Before the Education Act was enacted, the only means of learn-

ing to read and to write was instruction from the priests. It proved

impossible to break these up into smaller classes, so farmers who

replied that this method provided all of their training were called

people who "can read and write".

After the Compulsory Education Act of 1936 was passed (13,

p. 64), everyone was required to go to school for at least four years.

This period of education was called Pratom Suksa. After completing

PratomSuksa, further studying can be continued to the Primary Math-

ayomSuksaand Secondary Mathayom Suk. levels which require three

years each. After the Secondary Mathayom Suksa has been comp1et,

two further years are required for university entrance, or three

years are required for those who graduate from vocational school.

The number of years that one is required to spend in a university is

dependent on the faculty or school being considered, and may vary

from four to six years. Recently the Compulsory Education Act was

extended to seven years, compared with four years for the 1936 Act.

About 47 percent of the members at Sansai had completed

Pratom Suksa and another 47 percent were illiterate, while only

three members, or six percent, were in the group called "can read

and write". No one had attended Primary Mathayom. Sixty percent



Table 5. Level of education of members and non-members, Sansai Cooperative Land Settle-
ment Project, 1960.

Members Non-members

Level of Education Frequency
Relative

frequency
Cumulative
frequency Frequency

Relative
frequency

Cumulative
frequency

Illiterate 21 47 47 8 27 27

Can read and write 3 6 53 2 7 34

Pratom Suksa 21 47 100 18 60 94

Primary Mathayom - - 1 3 97

Secondary Mathayom - 1 3 100

Total 45 100 30 100
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or 18 of the non-.members had completed Compulsory Education,

only eight persons or 27 percent being illiterate. Seven percent were

in the group called Ttcan read and write Finally, three percent had

attended Primary Mathayom and Secondary Mathayom.

Size of Family

A typical farm in Thailand is commonly regarded as the family

farm, which means that labor is almost completely furnished by the

operator and members of his family. So the size of family is an

important determinant of labor supply. In this study, the size of

family was defined as the number of members within a family, to

gether with their sex and their age, at the time the questionnaire was

completed.

In Thailand labor plays an important role, even in areas where

agriculture is well mechanized. Agriculture creates a wide fluctu-

ation in the demand for farm labor according to the season and the

influence of weather on day to day operations. For example, field

work can only be done satisfactorily when the soil has a certain

moisture content. If the soil is worked when it is too wet, the

physical condition is impaired, while if the soil dries out for too long

after a rain, it becomes hard or cloddy and requires extra power

and labor to transform it into a good condition (4, p. 169-172).



Table 6. Size of family for members and non-members of Sansai Land Settlement
Project, 1960.

Members Non-members
Members
in family Frequency

Relative
frequency

Cumulative
frequency Frequency

Relative
frequency

Cumulative
frequency

2 2 5 5 0 0 0

3 4 9 14 3 10 10
4 11 24 38 5 17 27
5 5 11 49 9 30 57
6 10 22 71 7 23 80
7 4 9 80 3 10 90
8 1 2 82 o o 90
9 5 11 93 2 7 97

10 2 5 98 1 3 100
More than 10 1 2 100 0 0 100

Total 45 100 30 100

Range 2 - 12 3 - 10

Mean 5. 7 5. 5

Median 6 5
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In 1960, the size of families of members ranged from two-

twelve, while the range of non-members was lower -- that is, three-

ten. The average numbers per family of both members and non-

members were approximately equal to six persons. The family size

for most members ranged from four to six, while for non-members

it ranged from five to six. The total number of people in the fami-

lies of members was about 258 in 1960. This figure can be divided

into four groups. About 67 percent, or 172 persons spent all their

time in farming, and 21 persons, or eight percent spent part time

on the farm. Two persons or one percent represent the oldest

people who cannot work on the farm, and 63 or 24 percent were

too young to work. This group can be sub-divided into two groups;

one group consisting of 15 children who were attending school, and

the remainder were children that were too young to attend school.

The total number of people in the families of non-members was

164 in 1960. Ninety-five persons or 58 percent were adults who

spent all of their time on the farm. Twelve persons or 7 percent

spent part time on the farm, and 57 persons or 35 percent were too

young to work in the fields. Ten children were attending school.

The remainder, about 47 children, were too young to work.

The comparison of labor use on farms among members and non-

members showed that members of cooperative land settlements used

about four persons per family in the field, while non-members used
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only three persons per family. The average number of children

that could not do anything on farms of non-members; that is, two,

were higher than those on the farms of members, that is, one.

The persons living in families of farmers interviewed in 1960

ranged from one to 74 years in age. The range of this was divided

into three sub-groups. About 3Z percent which ranged from one to

14 years were young persons which could not do anything in the field.

About 54 percent of the people in the families of members ranged

from 15-54 years. These persons, both male and female, were re-

ferred to as adults who can spend all of their time in farming. The

last group range in age from 55-74 years. Almost all of the persons

in this group still worked on the farms directly as managers or part-

time farmers, or colisultants. Only two persons in this grou who

were female, reported that they could not do anything because they

were now more than 70 years old.

The number of males in every class exceeded females, especial-

ly in the group of young persons; the ratio of males to females being

almost two to one or 21:11. The ratio of male to female decreased

to 29. 9:24. 4 in the adult groups and 7. 3:6. 2 in the old group.

Table 8 shows the number of full-time workers within farm

families. The total number of full-time workers in families of mem-

bers was 172, and about 21 persons within the member families re-

ported that they had part-time work on the farms. The number of



Table 7 Distribution by age and sex of persons living
in the families of members at the time of
interview, 1960.

.31

Age in
years

Frequency Members
Total PercentMale Female

1- 4 19 14 33 12.79

5- 9 23 6 29 11.24

10-14 13 9 22 8.53

Young 55 29 84 32. 56

15-19 13 10 23 8.91

20-25 15 16 31 12.01

25-29 11 8 19 7.36

30-34 13 9 22 8. 53

35-39 8 2 10 3.88

40-45 1 9 10 3.88

45-49 6 5 11 4.26

50-54 9 4 13 5.04

Adult 76 63 139 53. 87

55-59 10 8 18 6.98

60-64 6 4 10 3. 88

65-69 2 1 3 1.16

70-74 1 3 4 1.55

Old 9 16 35 13. 57
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workers per farm varied from one to seven, and the average workers

per family was about four. The largest group was three workers per

family, for there were 13 families or 29 percent of member families

in this group. The second largest group was four workers per

family. Two families reported that they had one worker only.

Ninety-five persons in families of non-members were full-time

workers, and about 12 persons reported that they were part-time

workers. The range of full-time workers of non-members was from

two to eight persons per family. The largest number of workers per

familyappeared in the group two. The second largest number of

workers per family was in the group three. About 10 families of

non-members were in this group, or one family less than the largest

group. Only one family reported that it had eight workers.

Farm Experience

Farm experience usually refers to the total number of years

spent in farming. Generally more years spent in farming should

result in greater experience. Children usually acquired experience

from their parents after ages of five to seven years. Children reared

on farms should become well trained in all kinds of farm work by

the age of 18 years (1. p. 19).

Table 9 shows that the highest percent of farm operators who

joined the Sansai Cooperative Land Settlement Project had from



Table 8. Frequency distribution of farm families having specified number of full-time
workers, members, and non-members, Sansai Project, 1960.

Members Non-members
Number
of workers Frequency

Relative
frequency

Cumulative
frequency Frequency

Relative
frequency

Cumulative
frequency

1 2 4 4
2 7 16 20 11 37 37
3 13 29 49 10 33 70
4 9 20 69 5 17 87
5 6 13 82 3 10 97
6 5 11 93
7 3 7 100
8 1 3 100

Total 45 100 30 100

Range 1-7 2-8
Mean 3. 82 3. 16

Median 3. 86 2. 87
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one to 10 years of farm experience. This consisted of 19 persons or

42 percent of the total number of members of the cooperative. Twelve

members of this project appeared in each of the classes 11 to 20 years

and 21 to 30 years. Only two members, or four percent, have been

working on the farm more than 31 years. The variation in the number

of years experience was very large, ranging from zero to 50 years,

and the average was 16 years of experience.

More than 80 percent of members of the Sansai Cooperative re-

ported that they had a total farming experience of more than 20 years.

Only two persons had joined the Cooperative Land Settlement Project

with less than 10 years experience. One of them had just become a

member without farm experience because he was a merchant, and the

other had an experience of more than four years. The largest group

of members wasin the class 31-40 years, and this contained 15 per-

sons or 35 percent. The second largest group was in the class 2 1-30

years.

About 50 percent of the non-members had less than 20 years of

farm experience. The largest group of non-members, consisting of

12 persons or 40 percent, appeared in the class 11 to 20 years.

The number of years of experience for members of Sansai

Cooperative was higher than for non-members. The gross farm in-

come per farm of members was also higher than for non-members.

The details of this will be shown in a later chapter.



Table 9. Frequency distribution of number of years of farm
experience that farm operators had before becom-
ing members of Sansai Cooperative Land Settle-
ment Project.

Range 0 - 35

Average 16

Median 12. 5

35

Year of farm
experience Frequency

Relative
frequency

Cumulative
frequency

1-10 19 42 42

11-20 12 27 69

21-30 12 27 96

31 + 2 4 100

Total 45 100
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Farm experience also varies with the number of years that mem-

bers have been joined to the Sansai Cooperative Land Settlement Pro-

ject, for the members have more opportunity to gain experience and

knowledge than the non-members.

Eighty-six percent of members and 91 percent of non-members

were born in Cheingmai province. Only four percent of members, or

two persons, reported that they were born in the Northeast zone, and

had moved to this project when it was organized. One non-member

hadmoved from the Central zone to live beside this project while the

questionnaire was collected.

Sixty-four percent of members reported that they had farm ex-

perience in paddy farming only. Two and four percent of members,

respectively, had experience in upland-crops farming and fruit and

vegetable farming. The rest of members had experience in paddy

farming along with another job.



Table 10. The total years of farm experience in Sansai Cooperative Land Settlement
Project, 1960.

Year of Member Non - member
farm Relative Cumulative Relative Cumulative

experience Frequency frequency frequency Frequency frequency frequency

* Farm number 7 and 25 of member excluded because of inadequacy of data.

Range 1- 24

Mean 17

Median 21

1-10 2 5 5 3 10 10

11-20 3 7 12 12 40 50

21-30 13 30 42 6 20 70

31-40 15 35 77 3 10 80

40 and over 10 23 100 6 20 100

Total 43* 100 30 100



ECONOMIC FORCES AND THE PRODUCTION PROCESS

Economic forces play an important role in the success or failure

of the farm business, for they are concerned directly with the prices

of both input factors and products at the farm level and the efficiency

with which the production process is carried out.

The success of the farmers is dependent on their ability to make

use of these two categories for their own advantage.

Economic forces can be grouped under size of farm, the range

of crops and livestock, quantity and characteristics of available labor,

personal capacity of the farm operator for management, the known

technology and availability of equipment, the amount of capital avail-

able, the amount of credit available, the sources of credit, and the

markets for the commodities produced.

Size of Farm

38

Size of farm is measured in many different ways; for example - -

in terms of number of enterprises, the size of income, the number

of livestock and the amount of tillable land. The measurement used

is dependent on the purpose of analysis and the type of farm (4, p. 343).

In Thailand size of farm is also measured in many different ways,

owing to the fact that Thailand grows crops as major sources of in-

come and the size of farm is often designated as the amount of land
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in a farm unit, which is usually expressed in total rai per farm, or

sometimes as the amount of tillable land for each crop.(4, p. 343).

As the major source of income of Sansai members is paddy and

other crops, the four measurements of the size of farm in this study

should be, according to Yang (19, p. 56-60); total farm area, crop

area, crop acreage area, and "area devoted to one or two of the most

important kinds of crops on a cash crop farm". The crop area refers

to the land area used for crop production, whereas the crop acreage

area is the total acres of crops grown in the year.

Generally, the total of land owned by a member is alloted by the

Cooperative Land Settlement Project. The allotment varies from 30

to less than 10 rai. The size depends on many factors, such as fer-

tility of soil, water supply, topography, and the settlers who resided

on the land before the institution of the project, and thus had estab-

lished certain rights.

On the Sansai Project most of the allotments were 15 rai per

member on joining the project. About 82 percent or 37 of the mem-

bers reported that they had 15 rai of allotted land. Three members

or seven percent had 14 rai, four members or nine percent had 11 rai

and the one left received 12 rai.

Twenty-seven percent of the members interviewed owned land in

addition to that allotted. However, for 43 percent of these the amount

of additional land owned was one-half rai or less, indicating that it
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was merely a building site. Nine percent of those interviewed had a

total of more than 15 rai of crops in 1960. Two of the members inter-

viewed were renting 10 rai of land.

It is to be noticed that all of the members in this project had al-

ready cleared all their allotted land. About 35 members or 78 per-

cent reported they cleared their land by themselves. Three of the

members or seven percent reported that their land was cleared by

the cooperative, and the remainder, 15 percent, reported that they

cleared their land by themselves plus some hired private equipment.

The range of clearedland was from 11 to 12 ral.

The total amount of land of non-members that were adjacent to

the Sansai Project in 1959 was 213 rai. The range in farm size was

from less than one to 26 rai per farm. About 194 ral was cleared

andused for crop production. Thirteen of the 30 non-members re-

ported that they cleared their own land, and this amounted to 175 rai,

or 90 percent of the total cleared land. In addition, none of the non-

members cleared rented land. Part of the crop land on these farms

had already been cleared by the owner before the farm was rented.

Two of the nine renters paid cash rent, while seven paid with a share

of the crops produced.



Land Area Used for Crops in 1959

Crops were grown on 618 rai of the 653 rai of land allotted to

members and on 110 rai of additional owned land, So, crops were

grown on 728 of 763 available rai in 1959.

Ninety-two percent of the members used 15 rai or less for grow-

ing crops in 1959. More than two-thirds of these members had be-

tween 11 and 15 rai in crops. Only five percent had less than 11 rai.

Eight percent supplemented their allotted area by growing crops on

additional owned land.

A far greater number, 73 percent of the members interviewed,

increased the size of their total crop area by double cropping some

of their land. When both single and double crop rai are included,

40 percent of the members on Sansai planted 16 rai or more of crops

in 1959. The model class of area planted is 11 to 15 rai, which in-

cluded 56 percent of the members.

Only a portion of the cropland used on each farm was planted to

a second crop. Thirty-seven percent of the members who double

cropped planted the second crop on 10 percent or less of the land

used for a first crop. Only 27 percent planted a second crop on more

than 30 percent of the area used for a first crop. Only nine percent

planted a second crop on more than 50 percent of the land used for a

first crop. Area planted to a second crop on individual farms ranged

from 0. 5 to 8. 25 rai.
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Table 11. Area used for crops in 1959 by members and non-members at Sansai.

Land area used for crops

* Single cropped means that the land in crops was used for only one crop during 1959. After
harvest of this single or first crop, the land was idle until used for crop production in 1360.

** Double cropped means that the same area of land was used for a second time in 1959. After
harvest of the first crop the same land was planted to a second crop. Therefore, the total rai
of crops harvested was greater than the land area used.

Single crop only*
Single and double**

cropped Single crop only
Single and double

cropped
Rai per

farm
Percent
of farm

Cumulative
frequency

Percent
of farm

Cumulative
frequency

Percent
of farm

Cumulative
frequency

Percent Cumulative
of farm frequency

0 3 3 3 3

1- 5 5 5 4 4 20 23 17 20
6 - 10 20 25 4 47 70 40 60

11 - 15 67 92 56 60 24 94 30 90
16 - 20 2 94 29 89 3 97 7 97
21 - 25 94 5 94 3 100 3 100
26 - 30 2 96 2 96
31 - 40 2 98 96
41 - 50 2 100 2 98
51 - 60 - 2 1 0-0

Total 100 100 100 100

Members Non-members
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A small percentage of non-members interviewed were double

cropping a portion of their land. Generally, the non-members were

double cropping only a small percentage of the cropland used for a

first crop. Fifty percent of the non-members who were double crop-

ping were growing a second crop on less than 10 percent of the land

used for a first crop. Seventy-two percent were double cropping less

than 20 percent of the land used for the first crop.

None of the members interviewed interplant crops. That is,

only one kind of plant was grown on a field at a given time. Among

non-members interviewed, 30 percent interplanted crops, such as

soybean and tobacco, garlic and onion, or jack-fruit and lumyai.

Kind of Crops

Paddy!" was the crop grown by the greatest percentage of

bers and the greatest percentage of non-members. Land used for

I" All types of rice, glutinous and non-glutinous are combined under
the name "paddy in this section.

the principal crop -- paddy -- may be summarized as follows:
Percent of

Non -
Members members

Percent of all farms growing paddy 96 90

1-25 percent of 1959 crop area used for paddy 0 0

26-50 percent of 1959 crop area used for paddy 0 7

51-75 percert of 1959 crop area used for paddy 13 27
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Percent of
Non-

Members members

76-99 percent of 1959 crop area used for paddy 33 43

100 percent of 1959 crop area used for paddy 50 13

Paddy was slightly more important to members than non-

members. Fifty percent of the members grew it on the entire area

used for crops in 1959.

Generally, paddy was grown with irrigation. One-half of the

four percent who grew no paddy were members who reported that

they relied on natural rainfall for water supply. The predominant

soil type was sandy-silt or a mixture of soil types. However, with

irrigation water available, members were able to grow paddy satis-

factorily on soils other than clay.

Ninety-three percent of the members grew more than one kind

of crop. Generally, the area planted to crops other than paddy was

much smaller than the area planted to paddy. The frequency with

which other crops were grown may be summarized as follows:

Percent of members growing as
Name of crop First crop Second crop

Tobacco 38 18

Garlic 11 50

Soybean 16 27

Onion 2 20



Tobacco was the most frequently grown upland crop. Both tobac-

co and garlic were grown either as first crops in the season or as a

second crop following paddy. Tobacco was grown most frequently as

a first crop while garlic was most frequently grown as the second

crop. Soybeans may be grown as either a first crop or second crop.

Onions were almost always a second crop. Eighty-two percent of the

members grew tobacco, garlic or both. Non-members grew approxi-

mately the same crops.

Eighty-two percent of members and 70 percent of non-members

reported that they grew rotation crops for land improvement (15,

p. 67).

Members can be divided into four groups, according to the com-

bination of crops grown. In the first group which grew only rice, two

of the three members reported that they grew both paddy and glutinous

rice, the other grew glutinous rice only.
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Percent of members growing as
Name of Crop First crop Second crop

Banana 7 2

Peanut 2 2

Watermelon 2

Ye g e table 2

Sugar cane 2
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The second group consisted of 12 members who grew rice and

one upland crop. Five members in this group added garlic to the

paddy and/or glutinous rice. Another five members added tobacco to

the rice. Two of these combined paddy, glutinous rice and tobacco.

Three grew glutinous rice and tobacco. Two members grew soybean

with paddy and/or glutinous rice.

The third group consisted of two members who reported that they

grew only upland crops. One grew tobacco only and one grew tobacco

and garlic.

The fourth and largest group included 28 members who attempted

more diversification. Members in this group combined rice with two,

three, or four upland crops chosen from among garlic, tobacco, soy-

bean, and onion.

Labor Utilization

The study of this project shows that man labor which was utilized

came from two major sources - - family labor and hired labor. The

amount of family labor was dependent on the number of working mem-

bers in the family. The amount of hired labor depended upon the

available supply of labor surrounding the area, and depended on the

cost of labor which the farmer could afford.

Draft animals also can be classified according to family owned

or hired from others.
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The average number of full-time working members in each fam-

ily was 3. 82. This average number of working members becomes

4. 28 per family if we include part-time family labor.

In 1959 it appeared that most of the labor used for major crop

production came from family labor. The members of this project re-

ported that they spent 328 days! in the production of crops on the

farm. This excludes the time taken to grow food in their kitchen gar

dens. About 308 man-days were supplied by family labor. Only 20

days were supplied by hired labor. The ratio of family labor to hired

labor was 13. 60:1, or 94 percent was family labor.

About 87 percent of the animal labor came from their own draft

animals. The average number of working days of a draft animal was

33. 5 animal-days per farm. The greatest use of animal labor was

during the planting and harvesting season.

Labor Input and Working Period

"Labor iiput" refers to a unit of labor employed in each process

of production.

Glutinousrice, one of the most important crops in this region,re-

quires both the highest man labor and the highest animal labor for

production. The required labor can be divided into three periods:

UThe number of days referred to are 'man-days of labor". A
man-day is considered to be an eight-hour .day.



land preparation and seeding, cultivation and care, and harvesting

and transporting. The activities performed in land preparation and

seeding are clearing, ploughing, harrowing, growing the seedlings,

and transplanting. Ninety-one percent of members who grew gluti-

nous rice reported that the average man labor use was 51 days per

farm. About 49 days were supplied by family labor. The total ani-

mal labor days was 23. About 91 percent of animal labor obtained

came from their own draft animals.

Only 17 man-days were required for cultivation and care, be-

cause the only activities performed were irrigation, fixing the levees,

and weeding. No animal labor was required during this period. The

second highest amount of labor was used during the harvesting and

transporting period. About 98 percent of the labor supplied came

from the family. It was noticed that almost 33 percent of the total

animal labor used in this period was obtained by hiring.

Garlic is one of the higher income crops but requires less of

both man and animal labor. About 64 percent of the members re-

ported that the average labor used for this enterprise was 35 man-

days and 0. 06 animal-days per farm. About 19. 52 man-days and 0.03

animal-days were required for land preparing and seeding. Eighty-

four percent of the labor used was family labor in this period. About

nine days were required for cultivation and care. About 5. 6 man-

days were required for the harvesting and transporting period.
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Operation

Table 12. Average per farm labor requirements for various crops.

Land preparation and seeding 48.7 1.3 20.8 2. 22.8 - 7.2 2.2 16.38 3. 14 d - 10.0 2.3 - - 16.4 6.6 0.2 tract.

Cultivation and care 16.3 0.6 --- 14.1 - 9,07 0,31 - - 7.4 -----24.4
Harvesting and transporting 42.3 0.8 0.5 0.2 25.4 - 0. 3 --- 5. 17 0.48 d - 9.8 1. 1 -

Total 107.3 2.9 21.3 2.2 62.4 - 7.5 2.2 30.62 3.93 d - 27.2 3.4 - - 49.5 10.34 0.2 tract.

means family labor.

means hired labor.

tract, means tractor.

d means some but less than 0.05 days.

Glutinous Rice Garlic Soybean Tobacco
Man Animal Man Animal Man Animal Man Animal Man Animal

F* H** F H F HF H F H FH F H F H F H F H

Days of Labor per Farm

Total man labor 110.0 62.3 34.5 30.6 59.8

Total animal labor 23.5 9.7 0.1 0.2
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Only 0. 03 days of animal labor were required during the harvesting

and transporting period.

Fifty-one percent of the members who grew tobacco reported

that tobacco required more man labor during the cultivation and care

period than lhe other crops. This labor was used for thinning, irri-

gation, spraying insecticides, and tilling. The man labor required

for this period was Z4 man-days or 41 percent of the total labor re-

quired for tobacco. Only 1Z man-days or Zl percent of the total man

labor was required in the harvesting period. It was noticed that one

of the members hired a private tractor to plough land that he used for

producing tobacco, so both man and animal labor used during this

period were lower.

The labor used per farm for the principal crops has been dis-

cussed. However, the number of rai used for the various crops on

each farm varied, so the average amount of labor used per farm did

not show the real amount of labor required during the different per-

iods. The best method of comparing the labor requirements per rai

of crops is to use the number of man-days and animal-days per rai

of those crops. Table 13 shows that tobacco has the highest man

labor requirement for the whole season. Most of the labor for tobac-

co was used during land preparation and cultivation. Only 7. 5 days

were used for harvesting and transporting. About 9 percent of the

total man labor for tobacco was family labor.



d means some, but less than 0.05 days

Table 13. Average labor requirements per rai for various crops.

Operation

Days of Labor per Rai
Glutinous Rice Garlic

Animal
Soybean Tobacco

Man Animal Man Animal Man Man Animal Man Animal
F* H** F H F H F H F H F H F H F H F H F H

Land preparation and seeding

Cultivation and care

Harvesting and transporting

4. 2 0. 1

1.4 0.1

3.7 0. 1

1. 80 0. 2

d 0.02

3. 08 - 0.9

3.42 - 0. 1

0. 3

---

10.9

6.0

3.5

2. 1

0.2

0. 3

d -

- -

d -

3. 4

2.6

3.4

0. 8

0.4

- - 10. 1

- - 14.9

- - 5. 3

0.4

2. 3

0. 1

0. 1

tract.

Total 9.3 0.3 1.8 0.19 8.41 - 1.0 0.3 20.4 2,62 d - 9.4 1.2 - - 30.3 2.7 0.1 tract.

Total man labor

Total animal labor

9.50

2.03

8.41

1.31

23.03

0.04

10.60 32.92

0.14

F* means family labor

H** means hired labor

tract, means tractor
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Garlic, the second highest labor user, required a larger percent-

age of hired labor than the other crops -- about 11 percent of its total

labor. Only 0. 04 animal-days of labor were required for this crop.

The highest labor demand was during the land preparation and seeding

period.

The total man-days used for glutinous was 9. 50. The highest re-

quirement for both man and animal labor was during land preparation

and seeding. About 46 percent of man labor and 97 percent of animal

labor were used in this period. About one percent of man labor and

eight percent of animal labor were hired. There was a very low per-

centage of hired labor used during the cultivation and care period.

Thirty-nine percent of man labor and three percent of animal labor

of the total were used for harvesting and transporting. The percent-

age of both hired man and animal labor was 0. 63 and 0. 98, respect-

ively, during this period.

Labor Distribution

The production of many important crops in this project, by both

members and non-members, results in intensive land and labor util-

ization. The greatest proportion of total labor was used during the

period December to April. The farmers not only used their labor

for harvesting glutinous rice and paddy, but they also prepared the

land for tobacco, garlic, onion, soybean and the other minor crops
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such as peanuts and some kinds of beans. The total man-days used

per farm during this period was 202, or an average of 40. 39 days per

month. From May to the latter part of June is the time for harvesting

beans and land preparation and seeding of paddy which runs from May

until August. During the period of September to November, only

cultivation and care of paddy is required. No upland crops grew dur-

ing this period, so the total number of man-days for producing crops

decreased to 31. 10.

It appears that this is the best possible distribution of labor in

the project, since there are only a few days in May which are not

utilized. However, this provides a time for farmers1 recreation after

working hard through the year.

Usually land preparation and seeding activities of glutinous rice

and paddy were performed from the latter part of May to August.

The labor requirement increased during July and August, but after

this period, labor requirement decreased because labor was used

only for cultivation and care until early December when more labor

was required for harvesting, threshing, transporting, and storing.

After this it declined from the latter part of January to February for

glutinous rice and paddy.



Tobacco

The highest labor requirement per ral for tobacco comes in the

months from December to the end of April, which coincides with the

period of high labor requirement for garlic and beans. The compe-

tition for labor during this period causes a reduction in either tobacco

or an alternative crop.

The largest area of tobacco reported by any single member in

this project was only five rai. About 39 percent of the members re-

ported that they produced only two rai while an additional 35 percent

of the members reported that they grew only one rai of tobacco. The

remainder was raised by members with less than one rai. The high

labor requirements for tobacco during January to March is for trans-

planting, cultivation, and care. After March labor is used only for

picking.

Garlic

The second greatest labor requirement per rai is for garlic.

Labor is required during the period December to April. The great-

est amount of labor is required during December and January for

land preparation and seeding, and early in April for harvesting.
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Soybean

Soybean and other beans required labor during the period January

to June. Heaviest labor use was in January and February for land

preparation, and during May and June for harvesting which coincides

with the other crops.

This study showed that production of upland crops supplements

the paddy enterprise. After the farmers complete the rice harvest

ing, they can use their labor for preparation of the upland crop land.

This results in a good distribution of their labor.

However, it can be seen that a poor distribution of animal labor

exists. A high percentage of animal labor is used from the end of

May until August for land preparation and seeding of glutinous rice

and paddy. Only a small amount of animal labor is used for upland

crop production during January, February, and April, and none dur-

ing the period of cultivation and care in September, October, and

November. The details of the seasonal labor requirements of various

crops grown per farm are shown in Tables 14 and 15.

Financial Position of Members at the Beginning of Membership

All of the members in this project reported that they had assets

but no liabilities before they joined this association (15, p. 116).

Twenty-seven percent of the members reported that they owned some
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Table 14. Seasonal labor requirements of various crops grown in the Sansai Project.

Crops Dec. Jan. Feb.
Days of Labor per Farm

July Aug. Sept. Oct. Nov.Mar. Apr. May June

Glutinous

Rice

Garlic

Soybean

Tobacco

Other

Harv. & Transport

C.C. H.

Land Prep.. & Seeding Cultivation & Care
43. 02 50. 07 16.92

25.

L.P.S.

36 22. 82

H

14. 18

19.52

L. P. S.

9.38 5.65

C. C.

L.P.S.

[2.31

O.C.

7.43

H

13.90

H.

23. 07

L.P.S.

24.42 12. 34

C.C.
10 00 9.50 11.35

Total 202 95. 14 31. 10

Average 40. 39 23. 78 11.36
L. P. S. - - Land preparation and seeding
C. C. - - Cultivation and care.
H. - - Harvesting and transporting.



Table 15. Seasonal animal labor requirement of various crops grown in the Sansai Project.

Crops Dec. Jan. Feb. Mar.
Days of Labor per Farm

Aug. Sept. Oct. Nov.Apr. May June July

Glutinous H. L. P. S.
0.74 22 76

Rice H. L.'.S.
0.36 9.36

Garlic L. P. S. H.
0.03 0.03

Soybean

Tobacco L. P. S.
0. 23

Other

Total 1. 13 0. 03 32. 12
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paddy land with title deeds. Sixteen percent had other land without

title deeds. Ninety-one percent of the members reported that they

had their home prior to being admitted to membership. Forty..nine

percent of the members, or 22 of them, had buffaloes, while only six

members had bullocks. Other assets in this case were gold, jewelry,

guns, sewing machines, bicycles, etc., which were owned by 64 per-

cent of the members.

The house was the most important asset, accounting for over 61

percent of the value of all assets in this project. Household goods

made up 18 percent of the value and were the second most important

category. Cattle and land were the third and fourth with 12 and nine

percent, respectively.

About 41 farmers, or 91 percent, had a total value of assets,

excluding the value of land allotted by the project, under 5, 000 baht.

Only three farmers reported that they had a total value of assets of

from 5, 000 to 9, 999 baht at the time of joining. The average value

of assets per member was 2, 200 baht and the range was wide

from six to 309, 000 baht.

Average value of members' assets increased more than 20 times

between the time of joining, and of the survey, as shown above. This

largely. can be attributed to the value of the land allotted to them upon

their becoming members.



Table 16. The assets of members of Sansai Cooperative Land Settlement Project at the
beginning of membership.

Kind of Assets Frequency

Percent of
total

members

Average
value

of assets
(Baht)

Percent of
value of all

assets
Total value

(Baht)

Paddy land with title deed 12 27 433 8. 60 5196

Paddy land without title deed - - - - - - - - -

Other land with the title deed 3 7 50 0. 25 150

Other land without title deed 7 16 8 0. 09 56

Houses 41 91 900 61.05 36900

Bullocks 6 13 106 1. 05 636

Buffaloes 22 49 308 11.21 6776

Household goods 29 64 370 17. 75 10730

Total 2175 100 60444



Table 17. The distribution of members' and non-members' assets at the time of survey.

Value of assets
(Baht)

Members Non-members

Frequency
Relative

frequency
Cumulative

frequency
Relative

Frequency frequency
Cumulative

frequency

tJnder 5, 000
5, 000-9, 999

-
-

- 5
6

16. 7
20. 0

16. 7
36. 7

10, 000-14, 999 1 2. 2 2. 2 3 10. 0 46. 7
15, 000-19, 999 3 6. 7 8. 9 2 6. 7 53. 4
20, 000-24, 999 4 8.9 17.8 3 10. 0 63.4
25, 000-29, 999 2 4.4 22. 2 3 10. 0 73.4
30, 000-34, 999 4 8. 9 31. 1 3 10. 0 83.4
35, 000-39, 999 8 17. 8 48. 9 2 6. 7 90. 1
40, 000-44, 999 5 11. 1 60. 1 1 3.3 93. 4
45, 000-49, 999 5 11. 1 71. 2 1 3. 3 96. 7
50, 000 and above 13 28.8 100 1 3.3 100

Total 45 100 30 100

Mean
Low
High

47,
14,

245,

000
000
000

Baht
Baht
Baht

20, 000 Baht
1,000 Baht

76, 000 Baht



Average value of memberst assets was more than double that

of non-members.

Member and Non-member Indebtedness

About 60 percent of members, or 27 persons, were indebted.

All of them reported that the funds were borrowed from the coopera-

tive. None of them borrowed from private sources, so the coopera-

tive was of great importance as a source of funds.

Seven members, or 16 percent, reported that they borrowed less

than 500 baht from the cooperative. The second most important

group containing six members, borrowed from 501 to 1, 000 baht.

Only one member reported that he had borrowed more than 4, 000 baht

inthis project. The rate of interest charged by the credit society on

all types of loans, both short-term and long-term loans, is 7. 5 per-

cent per annum (13, p. 171).

Three persons or 10 percent of the non-members reported they

had debts. One of them had borrowed money from his relatives and

was not paying any interest. Only two of them borrowed money from

other sources, and they had to pay 33 percent as interest, and make

the repayment in less than three years.

All of the non-members reported that they had borrowed only

cash, but not every year. One of them borrowed money for a cere-

mony, the rest borrowed to increase production by buying land
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Table 18. Member and non-member indebtedness.

* Mean of all farms
** Mean of borrowers on1y

Amount of debt
(Baht)

Members Non-members

Frequency
Relative

frequency
Cumulative

frequency Frequency
Relative

frequency
Cumulative

frequency

No debt 18 40 40 27 90 90
1-500 7 16 56 2 7 97
501-1,000 6 13 69 1 3 100
1,001-1,500 2 4 73
1,501-2,000 3 7 80
2,001-2,500 3 7 87
2,501-3,000 3 7 94
3,001-3,500 2 4 98
3, 501-4, 000 - 98
4, 000+ 1 2 100

Total 45 100 30 100

Mean - 1* 924 53
Mean - 1, 663 533



or spending it on living expenses.

Farm Equipment Required

Farm equipment refers to all equipment used in crop production

which was reported by members and non-members of the Sansai

Project. There were not many items of equipment used. Most of

the items of equipment are simple and relatively low in cost, so the

farmers have to repair or buy new ones at the beginning of the next

season. The important items of equipment are ploughs, harrows,

spades, hoes, sickles, axes, and carts. The average cost of equip-

ment per farm of members and non-members is 177. 07 baht and

ZZ0. 98 baht, respectively. The value of farm equipment of members

and non-members is 1. 7 percent and 4. 1 percent, respectively, of

their total assets - - excluding the value of allotted land and the value

of furniture. Carts are the most expensive piece of equipment. The

farmers use them for carrying their produce from the field to the

barn or for carrying products to the market.

On Sansai Project, most of the area was cleared by the farmers

before this project was organized. So the number of farmers that

cleared their land through the cooperative were less than the number

that cleared their allotted land by themselves, and hired private

labor. The detail of this was discussed in the early section. Equip-

ment used for this project was the same as with the other projects.
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Tractors and other equipment were required for pulling out the

stumps and. leveling the area. The small equipment such as axes,

saws, knives, spades and hoes are also required for this activity.

During, the planting period, the members cleared their land by

burning or removing stalks and some materials left by the previous

crops, then the land was ploughed with native ploughs and buffaloes.

Harrows were necessary for the rice seed bed preparation and for

rice fields. Upland crops required only spades, hoes and ploughs.

During this period only one of the members in this project reported

that he hired a tractor to plough land used for tobacco production.

During the cultivation and care period, only hoes, spades, knives

and some equipment for irrigation were required for the activities

in this period. - - replanti.ng, thinning and cultivating. In the harvest-

ing and transporting period, sickles were required, especially on the

paddy, carts were required for carrying the production from the farm

.to storage, and carrying tobacco leaves to the tobacco drying shed.

Most of the upland crops were picked. by hand, then brought to the

homes for theshing, cleaning, drying and storing.

Source and. Amount of Seed Used

Geierally,. both members and non-members obtain seed by two

methods. The first method is to use seed selected. from their own

crops and the other method is to obtain seed from the cooperative
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officer or the agricultural officer. In some cases there is no charge

for seed obtained from the latter sources. It was reported that both

members and non-members on this project received improved paddy

seed. About 75 percent of the members and 100 percent of the non-

members received this improved seed from the agricultural officer.

The remaiader of members reported that they obtained improved

seed from the cooperative officer.

The average rice seed used per rai for member and non-

members was 0. 59 and 0. 40 tang respectively. About 0. 48 tang

and 0. 56 tang of glutinous rice seed were used per rai by members

and non-members, respectively. The average glutinous seed used

per farm for members and non-members was 5. 67 tang and 4. 48

tang, respectively. The details on seed used per rai for different

crops are shown in Table 19.

Table 19. Average seeding rate for different crops in Sansai Land
Settlement Project.

* Tang is a unit use for measuring the volume of grain. One
tang. is equal to 20 litre or 10 kilogram of paddy grain.

Crops
Average seed use per rai for

Members Non-members
Rice 0. 59 tang* 0. 40 tang
Glutinous rice 0. 48 tang 0. 56 tang
Soybean 0. 39 tang 0. 75 tang
Onion 94. 54 Kg. 182. 00 Kg.
Garlic 8l.80 Kg. 100. 64 Kg.
Groundnut 2.44 tang
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It is noticed that the average amounts of soybean, onion, and

garlic seed used by the non-members are higher than the members,

especially on onions where the rate of seed use by the non-members

is equal to two times of members.

The average amounts of garlic seed used in production per farm

for members and non-members were 86 kilogram, and 78 kilogram,

respectively. This shows that the number of rai used for garlic by

members is bigger than that used by the non-members.

Fertilizer Use

Fertilizer is an important factor for increasing farm production

with limited allocated land. Both members and non-members re-

ported increases in yield when manures and fertilizers were applied

to their crops. But fertilizer was not extensively used among the

farmers. Most of the members and the non-members in this pro-

ject reported that they use only green manures for increasing their

output.

About 16 percent of the members and four percent of the non-

members who were growing paddy reported that they had used

manures or fertilizers in paddy fields in 1959. Farmers who had

not used manures or fertilizers in the production of rice were asked,

"Why have you not used manures or fertilizers in production of

rice?". The main reason given for not using fertilizer was that they
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have sufficiently fertile soil. About 67 percent of the members and

76 percent of the non-members who reported non-use of fertilizer

for paddy gave this reason. The second most important reason is

cost of fertilizer is too expensive. Twenty-one percent of the mem-

bers and 16 percent of the non-members were in the group giving

this answer. Eight percent of the members reported that they did

not use fertilizer because they did not know how to use it. The re-

mainder of members and non-members reported that they did not use

it because either nobody advised its use or they did not want to use

it.

In 1960 none of the members reported that they used fertilizer

for rice and glutinous rice. Only one non-member reported that he

used fertilizer for both rice and glutinous rice.

The percentages of both members and non-members who re-

ported having used manure and fertilizers for upland crops were

higher than those of farmers who applied fertilizer to paddy. About

75. 6 percent of the members and 66. 7 percent of non-members had

used manures or fertilizers for upland crops. If the farmers re-

ported that they had not used manures or fertilizers in the produc-

tion of upland crops they were asked 'Why haventt you used manures

or fertilizers in the production of upland crops?" The reason most

frequently given for not using fertilizer on upland crops was that

their soil was sufficiently fertile. Fifty-four percent of the members



and 63 percent of the non-members gave that reason. Thirty-six

percent of the non-members did: not use fertilizer because they did

not know how to use it. Twenty-seven percent of the non-members

reported they did not want to use it. The remainders of both mem-

bers and non-members reported that costs of fertilizers were too

high.

In 1960 there was only one member who reported that he used

fertilizer for garlic, and six of them used it for tobacco.

Three of the non-members, or 10 percent, reported that they

used fertilizers for tobacco only. The reason given by members

and non-members for not using fertilizer are summarized in the

following table.

Table 20. Reason given by members and non-members for not
using manures or fertilizers for paddy and upland

Total 100 100 100 100
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crop growing, Sansai Project, 1960.

Reason given

Paddy Upland crops
Percent giving reason Percent giving reason
Members Non-members Members Non-nrnbers

Nobody advised 2. 7 - - -
Did not want to 8. 0 - - - 27. 3
Did not know how 8.1 --- 36.4
Too expensive 21.6 16.0 9. 1 9. 1
Soil was fertile 67. 6 76. 0 54. 5 63. 6



Production of Crops

Total production of crops of the members and non-members is

dependent on input factors and this has been discussed before.

this section we are discussing how the total production and the yield

per rai of some important crops that are raised in this project area

are affected by the amount of investment in building, equipment, and

draft animals.

From Table 21 the average glutinous rice produced per farm for

the 90 percent of the members and 75 percent of the non-members tho

grow glutinous rice increased with increasing investment. This re-

sults from the fact that less investment is required by the members

to produce glutinous rice in a small area. Only 33 percent of the

members reported that they grew glutinous rice in an area of more

than 10 rai. Forty percent of the members who had invested 5, OOO

10, 000 b3ht grew glutinous rice on the area exceeding 10 rai. In the

case of more than 10 000 baht investment sixty-two percent reported

that they had more than 10 rai. So increased production per farm is

related to larger area as well as to greater amount of investment.

The yield per rai of members increases with inczeases in invest-

ment, but the increase is not statistically significant. The increases

in yield of the non-members related to increases of investment is

not significant either (Appendix 3). The highest yield per rai of
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the members is in the class of more than 10, 000 baht, and for non-

members in the 5,000-10, 000 baht class of investment, respectively.

Thus we conclude that the non-member farmers who have 5, 000-

10, 000 baht investment grew glutinous rice only in suitable areas,

and they have the opportunity to concentrate their labor for cultiva-

tion and care, because only one other crop, paddy, grows at the

same time as glutinous rice.

The coefficient of variability of the yield per rai of the mem-

bers was 0. 09, 0. 08 and 0. 08, respectively, for the three levels of

investment. The coefficient of all was 0. 05. This indicated that

among the observations of yield per rai for glutinous rice, the vari-

ation in yields was greater within the smallest investment level.

Analysis of variance was used to measure the significant dif-

ference of these three yield means and the procedure followed the

statistical text of Jerome C. R. Li (9, p. 175-177). The computed

F-value of the three means for members was 0. 065 with 2 and 39

degree of freedom (Appendix Table 4). This value was smaller than

the F-value from the F-table at five percent level of significance.

This suggested that increasing investment does not cause signifi-

cantly larger yields of glutinous rice. The value of F-test of non-

member in Appendix Table 3 was 2. 44 which is less than the five

percent value of F-test.



Table 21. Total production and yield per rai of glutinous rice on farms of the members and non-
members, in 1960, stratified by the amount of investment per farm.

Members Non-members
Investment (Baht) Investment (Baht)

Items 1-5,000 5,000-10,000
More than

10, 000 All 1-5,000 5,000-10,000
More than
10, 000 All

Number of
farms

15 10 16 41
Tangs

16 7 3 26

Total production 5610 4061 8677 18, 348 3716 2850 1600 8166

Production per
farm 374. 00 406. 10 542. 31 447. 51 232,25 407. 14 533. 33 314. 07

Yield per rai 38. 79 39. 18 40.42 54 34.86 47. 07 41. 11 38. 87

Standard deviation 3. 52 3. 01 3. 09 2. 04 3. 37 3. 52. 3.95 2. 55

Coefficient of
variation 0. 09 0. 08 0. 08 0. 05 0. 09 0. 07 0. 09 0. 06



The Production and Yield per Rai of Paddy

About 35 percent of the members grew paddy. The average pro-

duction per farm as shown in Table 22 increases as the amount of

investment increases, but tests indicate that the yield per rai of

paddy does not increase significantly. The value of the F-test is

0. 651 with 2 and 14 degrees of freedom, which is less than the five

percent level of the F-test which is 3. 73.!' The average yield per

rai of paddy was 42. 28 tang. The highest yield per rai is in class

5, 000-10, 000 baht of investment.

The coefficient of variability of the yield per rai of members

was 0. 15, 0. 11 and 0. 14, respectively, for the investment levels.

This indicates that among the observations of yield per rai of paddy,

there was greater variation in yields for the lower investment level.

Thirty percent of non-members who grew paddy showed that the

production per farm did not increase with the increased investment.

Yield per rai increased with the increasing investment but analysis

of variance indicated that the yield per rai does not increase signifi-

cantly with increasing investment. The computed F-value of the

three means was 0.87 with 2 and 7 degrees of freedom. This value

is smaller than the F-value at five percent level of significance,

1/ Appendix Tables 5 and 6.
-/ Appendix Tables 7 and 8.
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Table 22. Total production and yield per rai of paddy on farms of the members and non-members,
in 1960, stratified by the amount of investment per farm.

Members
(Baht)

Non-members
Investment Investment (Baht)

More than
Items 1-5,000 5,000-10,000 10,000 All

More than
1-5,000 5,000-10,000 10,000 All

Number of
farms

6 2 8 16 6

Tangs
1 2 9

Total
production

805 342 2115 3262 1060 230 400 1690

Production per
farm 134. 17 171 264.37 203.87 176.67 230 200 187. 78

Yield per rai 36. 75 47. 75 45. 06 42. 28 34. 19 46. 00 50. 00 39. 01

Standard deviation 4. 74 5.49 5.99 3.71 7.24 0 0 6. 76

Coefficient of
variation 0. 15 0.11 0.14 0.09 0.21 0 0 O. 19



which is 4. 9374. It is noted that both production per farm and yield

per rai of paddy of the non-members are lower than the members.

The average yield per rai is 39. 01 tang compared with 42. 28 tang

for members.

The coefficient of variability of the yield per rai indicates that

the yield of paddy had greater variation for the smallest investment

level.

The Production and Yield per Rai of Garlic

Table 23 shows that production per farm of the members does

not increase in proportion to the increase in investment. The aver-

age production per farm is 686. 21 kilograms. The highest produc-

tion per farm is in the class of more than 10, 000 baht of investment.

Yield per rai of garlic decreases insignificantly with increased

investment. The average yield is 529. 42 kilograms. Analysis of

variance shows that the value of F-value of the three means was 0.107.

with 2 and 27 degrees of freedom. The value is less than the F-

value from the F Table at five percent level of significance. This

suggests that increased investment does not cause significantly larg-

er yields of garlic.!'

The coefficient of variability of the yield per rai for members
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is 0. 15, 0. 37 and 0. 24, respectively, for the three levels of invest-

ment (Table 23). This indicates that greater variation in yield is

found with higher investment levels.

Production per farm of the non-members decreases with in-

creased investment. The average production per farm was 694. 40

kilogr3ms. Also the yield per rai of garlic for non-members sig-

nificantly decreased with increasing investment. Analysis of vari-

ance indic.tes that the F-value is bigger than the value in the F-table

at five percent with 2 and 8 degrees of freedom, but less than the F-

value at one percent, which suggested that increasing investment

significantly decreases garlic yields among these non-members.J

The coefficient of variability of yield per rai in Table 22 indicat-

ed that greater variation in yields is associated with the lowest in-

vestment level.

The Production and Yield per Rai of Tobacco

Tobacco is an important crop of both the members and the non-

members. Table 24 shows that about 49 percent of the members

planted this crop. Production of tobacco per farm for the members

increased with the increased investment. The average per farm is

1799. 45 kilograms. The highest average production per farm,



Table 23. Total production and yield per rai of garlic on farms of the members and non-members,
in ]960, stratified by the amount of investment per farm.

Members
(Baht)

Non-members
Investment Investment (Baht)

Items
More than

1-5,000 5,000-10,000 10, 000
More than

All 1-5,000 5,000-10,000 10, 000 All

Number of 10 5 14 29 4 4 2 10

farms Kilograms

Total
production 6745 2500 10655 19900 3440 2554 950 6944

Production per
farm 674. 50 500 761. 07 686.21 860 638. 50 475 694.40

Yield per rai 567.50 485 518. 09 529.42 910 464. 50 304. 16 610. 63

Standard
deviation 84.81 127.94 105.35 62.92 69.41 113 162.04 101.31

Coefficient of
variation 0.15 0.37 0.24 0. 14 0. 076 0. 24 0. 53 0. 16



2284. 88 kilograms, was in the investment class of n2ore than

10, 000 baht. Production area per farm ranges from 0. 5 to five rai.

The yield per rai of the members does not increase with in-

creased investment. The highest yield was in the class of 5, 000-

10, 000 baht of investment. Analysis of variance of these three

means shows that the F-value of the three means for members was

0. 872 with 2 and 20 degrees of freedom, which is smaller than the

F-value at five percent level of significance. This suggests that

increased investment does not cause larger yield of tobacco.1

The coefficient of variability of the yield of members in the

table indicates that variation was greater for middle investment level.

For non-members, it appears that both average production per

farm and yield per rai increases with increased investment. The

average production per farm and yield per rai was 1337. 50 and

806. 25 kilograms, respectively. The highest production per farm

and yield per rai were in the investment class of more than 10, 000

baht. Analysis of variance of means gives an F-value of 2. 79 with

2 and 14 degrees of freedom which is smaller than the F-value at

five percent level of significance. We can thus conclude that in-

creased investment does not significantly increase yields of tobacco

for non-members.

77

Appendix Tables 13 and 14.

Appendix Tables 15 and i6.



78

The coefficient of variability of yield in Table 24 indicates that

there is greater variation in yields with higher investment levels,

especially in the class of 5, 000-10, 000 baht of investment, since the

value of the coefficient of variation is highest.



Table 24. Total production and yield per rai of tobacco on farms of the members and non-members,
in 1960, stratified by the amount of investment per farm.

Members Non-members
Investment (Baht) Investment (Baht)

More than
1-5,000 5,000-10,000 10, 000 All

More than
1-5,000 5,000-10,000 10, 000 All

Number of 8 5 9 22 8 5 3 16

farms Kilograms

Total
production 9400 9580 20564 39544 7600 6100 7700 21400

Production
per farm 1175 1596.67 2284.88 1799.45 950 1020 2566.67 1337.50

Yield per rai 827. 08 1568 1181.33 1140.39 620.83 900 1144. 44 806.25

Standard
deviation 164.93 778. 29 184.33 210.86 109. 27 163. 09 158. 18 95.26

Coefficient of
variation 0.21 0. 81 0. 15 0. 21 0. 17 0. 18 0. 14 0.12



COST OF CROP PRODUCTION

The costs of crop production which will be discussed in this sec-

tion are the cash outlays incurred in producing crops. These cash

expenses relate to various combinations of many factors of production

such as land, labor, seed, fertilizer, etc. , or all explicit costs which

are made outright by the members and non-members. The cost of

family labor, animal labor, depreciation and interest on investment

are implicit costs and are not considered in this study.

Seed is included as a cash cost because the farmers interviewed

used improved seed. This improved seed was supplied by the Rice

Extension Service or by the Cooperative officers at a price lower than

the price asked by the private sector.

Land charge refers to two items. They are land tax and land

rent. Owing to the fact that glutinous rice and paddy rice are the im-

portant crops of the farmers, all expenses for land charges are

charged to the area available for their production, so no charge is

made for these expenses to the remaining crops.

Cost of maintaining equipment refers to the cash cost of replace-

ment parts or repair charges during its years of service. This cost

was also divided and charged according to area of the cultivated land

of crops. Because our data have only present value of equipment,

only 10 percent of this value was applied as the cost of maintaining

80
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equipment for glutinous rice and paddy, only five percent was applied

for the other crops.

Cooperative land charge refers to the cash cost paid only by the

members to the Cooperative Land Settlement as reimbursement for

the costs that the Cooperative had paid in establishing the Settlement

Project. It usually cost eight baht per rai per year. Because this

cost is a fixed cost per rai, it is charged against the main crop only

Miscellaneous cost refers to the cost of fertilizer, manure,

water, interest, fuel, insecticides and controlling plant disease.

Interest cost that is counted in this chapter refers only to the interest

on funds that the farmers borrow for use in crop production and for

home consumption during the crop season.

To analyze costs, farmers were divided into four groups accord-

ing to gross income.

Cost will be divided into the two categories that are found in crop

production and sale. One is the cost of crop growing and the second

is the cost of crop harvesting and marketing.

Cost of Growing Glutinous Rice

Cost of growing glutinous rice includes all the cash costs that the

farmer incurs from the process of clearing land through the cultiva-

tion and care period.

Table 25 shows that the average production costs of glutinous rice
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for both the members and non-members are almost equal, except for

members in the more than 8, 000 baht group. The higher costs in

this group are caused by higher input cost for all factors of produc-

tion, especially for greater use of hired labor and higher miscel-

laneous costs.

The Cooperative land charge expense generally accounted for the

greatest share of the cash cost of producing glutinous rice for the

members. The average cost per farm was 104. 24 baht or 36 percent

of total production costs.

Land charges, the second highest cost of production, equalled 18

percent of the total cost. The percent paid for this cost compared

with the total production was 20, 18, 20 and 14 of the four classes of

income groups, respectively.

Improved seed is an important expense. About 98 percent of the

members reported that they purchased improved seed. The total ex-

pense of improved seed per farm increases relatively in the higher

income groups. The average cost per farm was 39. 77 baht or 14 per-

cent of the total expenses.

Miscellaneous cost which includes what they paid for interest was

about 39 percent of the members reported costs for growing glutinous.

The percentages of members borrowing money in the four groups are

10, 15, 10 and five percent, respectively. The average interest

expense per farm increased with the income, but the percentage of



Table 25. Cash expenses incurred in growing of glutinous rice, per farm, by size of
gross farm income of the members and non-members, Sansai Project, 1960.

Members Non-members
Gross Farm Income (baht) Gross Farm Income (baht)

More More
than than

1-4000 4001-6000 6001-8000 8000 All 1-4000 4001-6000 6001-8000 8000 AU

Expense Baht % Baht % Baht % Baht % Baht % Baht % Baht % Baht % Baht % Baht %

Improvedseed 28.30 11 40.25 15 39.48 17 58.33 12 39.77 14 20.87 9 27.00 9 25.50 13 21.00 10 22.48 10

Hired man labor -- 127.83 26 18.71 7 9.69 4 --'- -- 5.74 2

Hired animal labor 44.09 18 15.71 6 --- -- 35.00 7 21.44 7 30.00 13 --- -- -- 17.78 8

Land charges 49,34 20 50.68 18 44.15 20 68.37 14 51.19 18 145.51 64 249.28 88 113.50 59 175.48 80 159.47 69

Maintenance
equipment 10.42 4 12.41 4 19.83 9 25.78 5 15.87 6 20.52 9 6.71 2 54,04 28 22.12 10 23.62 10

Cooperative
land charge 99.95 41 107.19 39 97,14 43 117.50 24 104.24 36

Miscellaneous 14.02 6 51.04 18 25.16 11 53.41 11 35.42 12 0.63 1 1,75 1 ---------- 0.63 1

Total 246. 12 100 277.28 100 225.76 100 486.22 100 286.64 100 227.22 100 284.74 100 193.04 100 218, 0 100 229.72 100
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interest compared with the total production costs per farm did not in-

crease with increase in income. It is highest in the 4, 00 1-6, 000 baht

income group. The average cost of miscellaneous items per farm

was 35. 42 baht or 12 percent of the total production costs.

Hired animal labor cost was reported in every group except the

6, 001-8, 000 baht income group. About 12 percent of glutinous rice

growing members reported that they hired animal labor for preparing

seed beds and plowing land. The average cost per farm was 21. 44

baht or seven percent of the total production costs.

Hired man labor cost is incurred in producing glutinous rice

only, and concerns the more than 8, 000 baht member group. How-

ever, most of the labor was supplied by family labor.

Maintenance of equipment was the lowest cost in producing

glutinous rice, because all of the equipment which the farmer has is

a plow - - which is made of wood, a hoe, spade, sickle, and cart - -

which are relatively low in price. Thus, the average expenses per

farm were 25. 78 baht or only 5 percent of total costs of production.

Cost of Producing Glutinous Rice for Non-members

Table 25 shows that the average cost per farm of the four groups

of non-members do not increase with the increase of income. The

highest cost of production was in the 4, 000-6, 000 baht income group.

The average total cost per farm in this groups was 284. 74 baht which
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is higher than the average of all non-members expense.

The highest expense for non-members was for land charges.

This is accounted for by the fact that 30 percent of the non-members

rent their land for producing glutinous ric and also they have to pay

a land tax. The average cost per farm for land charge was 159. 47

baht or 69 percent of total production costs compared with a cost of

land to members equal to 54 percent of their total costs.

The second highest cost of production was the cost of maintaining

equipment. The farmers reported 23. 62 baht per farm or 10 percent

of all production cost. Although this cost does not increase with in-

creased income, farmers in the 6, 000-8, 000 baht group reported

that they have higher valued equipment than the other groups, thus

increasing the value of maintenance cost per farm.

Improved seed is the third highest expense for producing gluti-

nous rice. Every non-member reported the use of this improved

seed. The cost of improved seed in the four groups does not increase

directly with increased income. The highest expense for this seed

was in the 4, 001-6, 000 baht group. The average cost per farm was

22. 48 baht or 10 percent of total production cost.

Hired animal labor cost, hired human labor cost and miscel-

laneous cost are the fourth, fifth, and sixth ranked, respectively.

Only three farmers in the 1-4, 000 baht group reported that they paid

for hired animal labor and human labor. The average cost per farm
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was 17. 78 and 5. 74 baht, or eight and two percent of the total eç-

penses for this crop, respectively. Only one non-member in the

groups 1-4, 000 and 4, 001-6, 000 baht of income reported that they

paid for manure and interest.

From this table we can conclude that every group of the members

has higher production cost per farm than the non-members in the

same income group, except the members in the group 4, 001-6, 000

baht of income which had unusually high land charges.

Cost of Paddy Production

There are four major costs that are incurred in paddy produc-

tion. These four are improved seed, land charges, maintenance of

equipment and Cooperative land charge.

Table Z6 shows that average cost per farm of the members does

not increase with increases in farm income. The average cost for

each income group fluctuates between 50. 78 and 144. 43 baht. The

most important cost is Cooperative land charge. This cost will be

high or low depending on the area of cultivation, Cooperative land

charge amounts to about 50 percent of the total production costs in

each income group except in the more than 8, 000 baht income group,

where it is 27 percent. The average costs for all farms was 46, 38

baht or 47 percent of total production costs.



Table 26. Cash expenses incurred in growing paddy, per farm, by
size of gross farm income of the members of Sansai
Project, 1960.

Gross Farm Income

87

1-4,000 4001-6000 6001-8000
More than

8000 All
Expenses Baht % Baht % Baht % Baht % Baht %

Improved seed 24.00

Hired man
labor

Hired animal
labor

Land charge 21.76

Maintenance
equipment 7.48

Cooperative land
charge 46.74

Miscellaneous -

24

22

7

47

11.00

12.99

1.98

24.81

22

25

4

49

24.20

33.58

17.17

69.48

17

23

12

48

20.00

18.25

2.30

15.00

36

33

4

27

20.56

23.04

8.81

46.38

21

23

9

47

Total 99.98 1OO 50.78 100 144.43 100 55.55 100 98.79 100
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Improved seed, land charges and cost of maintenance for equip-

ment are the second, third, and fourth ranking of expenses, respect-

ively.

Cost of Garlic Production

Table 27 shows four groups of inputs concerned with garlic pro.-

duction costs. The major item is improved seed, Every farmer re-

ported that he used this seed. The average cost of the four income

groups was 294. 48 baht or 87 percent of the total production costs.

Hired man labor, the second highest cost, was relatively more

important in the over 8, 000 baht group. All of the farmers in each

group reported that they hired labor for preparing land and growing.

Only 32. 59 baht or 10 percent of total production costs are incurred

for this item.

Maintenance equipment cost was the third largest expense in

producing garlic. This cost increases as farm income increases.

The average cost of the four income groups was 8. 89 baht or two per-

cent of total production costs.

The total cost per farm of the four income groups increases

slightly as income increases. The average expenses for inputs for

this crop was 336. 30 baht per farm.



Table 27. Cash expenses incurred in growing garlic, per farm, by size of gross farm in-
come of the members of Sansäi Project, 1960.

Gross Farm Income
More than

1-4000 4001-6000 6001-8000 8000 All
Expenses Baht Baht Baht % Baht Baht

Improved seed 275. 00 90 267. 92 88 320. 00 90 333. 00 82 249. 48 87

Hired man labor 25. 50 8 31.00 10 24.37 7 55.20 14 32. 59 10

Hired animal labor

Maintenance equipment 4. 65 2 6.99 2 9.84 2. 15. 13 4 8.89 2

Miscellaneous 1.2.5 1 -- 0.34 1

Total 305. 15 100 305. 91 100 355.46 100 403. 33 100 336. 30 100



Cost of Tobacco Production

90

Table 28 shows that three important items account for most of

the costs in the production of tobacco. These are hired labor, main-

tenance of equipment, and miscellaneous.

Miscellaneous cost is the highest production cost. The average

cost of the four income groups was 183. 40 baht or 92 percent of total

production costs. About 86., 9, 13, 18 and 18 percent of the farm-

ers who produce tobacco reported that they spent money for fertilizer,

water supply, interest, insecticide and disease control, respectively.

These inputs cause miscellaneous costs to be higher. One-half of the

farmers in the more than 8a 000 baht income group reported higher

expenses for fertilizer. This accounts for the fact that their average

cost for miscellaneous items is higher than that of other input groups.

Maintenance of equipment is the second highest cost. The aver-

age cost per farm of all farmers was 8. 71 baht or four percent of the

total cost of production.

Hired labor cost is incurred in every income group except in the

4, 001-6, 000 baht income group. The percentage of hired labor in

each income groiip increases slightly with the increase In income.

But it was only four percent of the total production cost.



Table 28. Cash expenses incurred in growing tobacco, per farm, by size of gross farm
income of the members of Sansãi. Project, 1960.

Gross Farm Income
More than

1-4000 4001-6000 6001-800 800 All
Expenses Baht % Baht % Baht % Baht % Baht

Improved seed

Hired man labor 6 3 5 3 30 9 8. 64 4

Hired animal labor

Maintenance equipment 3. 55 2 4.88 3 13.03 9 11. 35 4 8.71 4

Miscellanous 198.93 95 167.34 97 132.43 88 285.99 87 183.40 92

Total 208.48 100 172.22 100 150.46 100 327.34 100 200.75 100



Cash Cost per Farm for Harvesting and Marketing

Harvesting

Labor is the most important factor for harvesting. However,

nearly all the members and non-members used only family labor or

organized cooperation with their neighbors for harvesting each others

crops. As a result, very few producers paid cash for the labor used

for harvesting.

Marketing Costs

Generally, most of the farmers sold their produce to dealers who

visited the farms or sold to the cooperative, and in neither case did

they pay any expenses for marketing. Very few farmers reported

that they paid any marketing expenses at all.

So, this study of harvesting and marketing costs will be limited

to a discussion of the costs for glutinous rice, as almost all the f arm-

ers produced this crop.

Only one farmer in each income group reported having any cash

expenses for harvesting. Also, one member who was in the 4, 001-

6, 000 baht income group reported a transportation cost. The aver-

age total cost in each income group fluctuated directly with the fac-

tors that had to be paid for. Four of the non-members who were in

the 1-4, 000 baht income group reported harvesting or marketing
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expenses, and this was the cost of hired animals. The average har-

vesting and marketing cost is 15. 83 baht for members, and 6.48 baht

for non-members, as shown in Table 28.

Total Expense per Farm in Producing and Marketing Glutinous Rice

The total expenses per farm are discussed in this section, and

these include all the costs of growing the crop and all the costs of

harvesting and marketing. These two classes of costs have been sep-

arately discussed before. Only the total costs of glutinous rice are

discussed, as with the other crops,the harvesting and marketing cost

are small, and so the total expenses are very similar to the growing

costs.

Table 29 shows that the total cost per farm of producing glutinous

rice by the members in each income group is higher than the equiv-

alent group of the non-members. The average cost of production for

all members was 302.47 baht per farm while it was 236. 20 baht per

farm for the non-members. It is noticed that the average cost per

farm of members increases as the income increases, except for the

membexes in the 6, 001-8, 000 baht income group. The average cost

per farm of the non-members fluctuated as the farmincome in-

creases. For both members and non-members, the 6, 001-8, 000

baht income group showed the lowest cost of production per farm.



Table 29. Cash expenses incurred in harvesting and marketing of glutinous rice,
by size of gross farm income of the members and non-members,
Sansai Project, 1960.

Members Non-members
Gross Farm Income (ba.ht) Gross Farm Income (baht)

1-4000

More
than

4001-6000 6001-8000 8000 All 1-4000

More
than

4001-6000 6001-8000 8000 All
Baht .% Baht % Baht % Baht % Baht % Baht 0/c Baht % Baht % Baht % Baht %

H arve sting
Hired labor

Hired animal labor

Marketing
Transportation

4

--

100

--- 17.86

1.43

93 --

7

31.50

25.00

56

44

5.58

9.76

0.49

35

62

----

10.94 100 -- 6.48 100

Total 4 100 19.29 100 -- 56.50 100 15.83 100 10.94 100 -- 6.48 100



Table 30. Total expenses incurred in producing and marketing glutinous rice, per
farm, by size of gross farm income of the members and non-members,
Sansai Project, 1960.

1-4000 4001-6000 6001-8000 8000 All 1-4000 4001-6000 6001-8000 8000 All
Baht °,i Btht % Baht % Baht % Baht % Baht % Baht % Baht % Baht % Baht %

Total growing
cost per farm

Total harvesting
and marketing
cost per farm

246.12

4

98

2

277.28

19.29

93

7

225.76

-----

100 486.22

56.50

90

10

286.64

15.83

95

5

227.22

10.94

95

5

284.74 100 193.04 100 218.60 100 229.72

6.48

97

3

Total 250.12 100 296.57 100 225.76 100 542.72 100 302.47 100 238.16 100 284.74 100 193.04 100 218.60 100 236.20 100

Members Non-members
Gross Farm Income (baht) Gross Farm Income (baht)

More More
than than



Growing costs make up the highest percentage of the total cost

of production for glutinous rice. For members, growing cost ac-

counted for between 89 percent and 100 percent of the total cost and

for non-members between 95 percent and 100 percent.

Cost of Crop Production per Rai and per Tang

The cost per farm in producing important crops has been dis-

cussed before. Although the size of the farms are very similar, the

area used for the different crops varies considerably between the

farms. This means that the lowest cost of production per farm does

not necessarily indicate that the production per rai or per tang

is the most efficient. In this section, the production costs for the

different crops are divided into growing cost and harvesting and mar-

keting costs, and are measured on a per rai and per tang basis.

Table 31 shows the different costs for growing glutinous rice

for members. Cooperative land charge and land charge are the first

and second highest production costs per rai and also per tang. Both

these costs decrease per rai and per tang as income increases.

Land charge and the cost of Cooperative land charge may be con-

sidered to be fixed, so the farmer must pay these costs regardless

of the area cultivated. As an increase of income is associated with

a larger total product, the cost per rai or per tang will tend to

Tang is a unit to measure quantity of paddy. One tang is equal
to approximately 10 kilograms.
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decrease, if the cultivated area increases and there is corresponding

increase in production. The land charge per rai and per tang paid by

non-members does not show a consistent relationship to income, as

this charge includes other costs such as rent payments that fluctuate

considerably among farms.

Improved seed per rai for members increases as income in-

creases, except the farmer in more than 8, 000 baht income group,

and the cost per tang of improved seed decreases very slightly as

the income increases. A possible reason for this increased cost per

rai is that the high income groups use more seed per rai.

The miscellanous costs per rai and per tang appear to have no

consistent relationship with income.

Hired animal costs per rai and per tang were highest in the low-

est income group. This cost is important to the lower income group,

as these producers do not have sufficient animals of their own.

Hired man labor costs, incurred only in the highest income group,

contribute significantly to holding cash costs per unit comparable to

costs in other groups.

Harvesting and marketing costs are not an important factor for

either members or non-members.

Total cost of glutinous rice of both members and non-members

decreases as income increases for the first three groups and is

higher for the highest income group. The average cost per rai of all



Table 31. Cash cost per unit of glutinous production, by size of gross farm income, of the
members and non-members, Sansai Project, 1960.

Members Non-members
Gross Farm Income (baht) Gross Farni Income (balit)

More More
than than

1-4000 4001-6000 6001-8000 8000 All 1-4000 4001-6000 6001-8000 8000 All
Cash per per per per per per per per per per per per per per per per per per per per

Expenses tang rai tang rai tang rai tang rai tang rai tang rai tang rai tang rai tang rai tang rai
Growing:

Improved seed 0.12 3.03 0.09 3.63 0.09 3.98 0.07 2.73 0.09 3.36 0.10 3.35 0.08 3.13 0.05 1.89 0.05 2.47 0.07 2.84
I-bred man labor ------------------------0. 16 5.99 0.04 1.58 0.05 1.55 ------------------------0. 02 0. 72
Hired animal labor 0. 16 4.80 0.04 1.42 --------0.04 1.64 0.05 1.81 0. 14 4.81 ------------------------0.06 2. 24
Land charge 0.18 5.28 0.12 4.58 0.10 4.46 0.09 3.21 0.11 4.58 0.70 23.34 0.71 28.90 0.20 8.41: 0.4420.64 0.53 20.14
Maintenance equip.0.04 1.12 0.03 1.12 0.05 2.00 0.03 1.21 0.04 1.34 0.09 3.29 0.02 0.25 0.09 4.00 0.06 2.60 0.08 2.98
Coop. land charge 0. 37 1Q. 69 0. 25 9. 68 0. 22 9. 80 0. 15 5. 51 0. 23 8. 80 -----------------
Miscellaneous 0. 05 1. 50 0. 12 4.61 0.06 2. 54 0.07 2. 50 0.08 2.99 0. 00* 0. 10 0.00* 0.20 0. 00*0.08

Harvesting and
Marketing:

Hired man labor 0.02 0.42 ---- 0.04 1.48 0.01 0.47 -------------------------------
Hired animal labor 0.04 1. 61 0. 03 1. 17 0.02 0. 82 0.05 1. 75 --------0.02 0.82
Transportation 0.0(Y' 0.31 ---- ---- 0.00 0.04

Total 0.94 26.84 0.69 26.65 0.52 22.78 0.68 25.44 0.66 25.79 1. 14 38. 19 0. 18 32.48 0.34 14.30 0. 55 25.71 0.78 29.82

* Less than 0.005.
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members was 25. 79 baht and of all non-members 29. 82 baht. It is

noticed that both the total cost per tang and also per rai for all non-

members are higher than for all members. The lowest cost of pro-

duction of glutinous rice for both members and non-members was in

the 6, 001-8, 000 baht income groups.

Total Cost per Rai and per Tang for Paddy Production

Table 32 shows that Cooperative land charge is the highest ex-

pense for members in the production of paddy. The average costs

per tang and per rai are 0. 22 and 9. 10 baht, respectively, and both

of these costs decrease as income increases.

Land charge is the second highest cost per t and per rai for

paddy production. The average land charges per tang and per rai

are 0. 11 and 4.64 baht, respectively. It appears that land charge

per tang decreases as the income increases, and the reason for this

has been discussed before with glutinous rice. Land charge per

rai first decreases then increases.

The cost of improved seed is the third highest expense per tang

and per rai and is 0. 10 and 4. 04 baht, respectively. The lowest

cost of improved seed is 0. 07 baht per tang and 3. 18 baht per rai,

and is in the 6, 001-8, 000 baht of income group. The cost per tang

decreases as the income increases, but the cost per rai falls then

rises.



Table 32. Cash expenses incurred in growing paddy, per rai and per tang, by size of gross
farm income of members, Sansai Project, 1960.

Expenses

Gross Farm Income

1-4000 4001-6000 6001-8000
More than

8000 All
per

tang
per
rai

per
tang

per
rai

per
tang

per
rai

per
tang

per
rai

per
tang

per
rai

Growing:
0.

0
0.

0.

16

15
05

30

5.43

4. 93
1. 69

10. 58

- -

0. 11

0. 13
0. 02

0. 24

0.11

3.67

4. 33
0. 66

8, 27

3. 75

0. 07

0. 10
0. 05

0. 21

0.08

3. 18

4.42
2. 26

9. 14

3.42

0. 07

0. 09
0. 008

0. 05

4. 00

5. 65
0. 46

3. 00

-

0. 10

0. 11
0. 04

0. 22

0. 014
0.04

4. 04

4. 64
1. 73

9. 10

0. 52
1.59

Improved seed
Hired man labor
Hired animal labor
Land charge
Maintenance equip.
Cooperative land

charge
Miscellaneous

Harvesting and
Marketing:

Hired man labor
Hired animal labor
Transportation

Total 0.66 22.63 0.61 20.68 0.51 22.42 0.218 13. 11 0. 524 21.6
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Average harvesting and marketing cost and maintenance of equip-

ment are the fourth and fifth highest cost. Only a few members re-

ported they paid harvesting and marketing costs, and this cost fluc-

tuated with different income levels. The average harvesting and

marketing cost per tang and per rai are 0. 054 baht and 2. 11 baht,

respectively. The cost of maintenance of equipment is smallest for

the highest income group and is 0. 08 haht per tang and 0. 46 baht per

rai, respectively.

The average total cost per tang was 0. 524 baht and per rai was

21. 60 baht, the production cost of paddy per tang and per rai decline

for the higher income levels. The lowest average total cost paid by

the members is in the highest income group, and is 0. 22 baht per

tang or 13. 11 baht per rai.

Total Cost per Rai and per Kilogram of Garlic Production

Table 33. shows that the cost of improved seed is the most im-

portant expense for producing garlic, and this cost has no consistent

relation with the income.

Hired man labor cost per rai decreases as income increases,

except with the members in the highest income group, but only one

member in this income group reported that he paid any money for

hired man labor.



Table 33. Cash expenses incurred in growing garlic, per rai and per kilogram, by size of gross
farm income of members, Sansai Project, 1960.

Growing:
Ithpróved seed
Hired man labor
Hired animal labor
Maintenance equip.
Miscellaneous

Harvesting and
Marketing:

Hired man labor
Hired animal labor
Transportation

Gross Farm Income (Baht)

0.009 4. 13 0.017 4.72 0.011
0. 001

0.011 3.04

All
per per
Kg. rai

0. 588 244.44 0. 640 181. 13 0.370 186. 18 0. 273 195.88 0.429 191. 91
0. 054 22. 67 0. 074 20. 96 0. 028 14. 18 0. 045 32. 47 0. 047 21. 24

Total 0. 651 271. 24 0. 742 209.85 0.410 206. 82 0.340 242. 02 0.495 221.81

5. 73 0. 013 9. 02 0. 013 5. 79
0. 73 0. 005 0. 22

0. 005 2.47 0. 004 1. 98

0. 004 2. 18 0. 001 0. 67

More than
4001-6000 6001-8000 8000

per per per per per per
Kg rai Kg. rai Kg. rai

1-4000
per per

Expenses Kg. rai
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Hired man labor cost per kilogram appeared to be higher in

lower income groups, and the reason is that the yield per rai is

greater for the higher income group, so the result is a higher cost

per kilogram for the low income group.

The maintenance of equipment cost increases slightly with in-

come, but is small as most of the equipment is simple and low in

price.

The harvesting and marketing cost is not important for only the

highest iricorne group reported that they have this expense and this

is for hired labor and transportation.

The total cost of producing garlic per rai decreases as income

increases, except for the highest income group, and this group has

unusually high hired man labor expenses. Total cost per kilogram

is again higher for the low income group and the reason for this was

discussed for glutinous rice.

Total Cost per Rai and per Kilogram for Tobacco Production

The miscellanous cost is important in producing tobacco, as

this cost refers to fertilizer costs, insecticide costs, water charge

and interest, etc. Table 34 shows that the cost per kilogram de-

creases as the income increases, but costs per rai increase in the

over 8, 000 baht group compared with the two middle income groups.
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Hired man labor cost and maintenance of equipment in the plant-

ing period are not important costs and are not related to the income.

Hired labor cost during harvesting and marketing is also important

and increases steadily as the income increases, except for the 4,001-

6, 000 baht income group, and this group had the lowest cost per rai

and per kilogram.

The general conclusion can be made that the total cost of tobacco

per kilogram decreases as income increases. This results from

yields of tobacco being larger in the higher income group.



Table .34. Cash expenses incurred in growing tobacco per rai and per kilogram, by size of gross
farm income of the members of Sansai Project, 1960.

Gross Farm Income
More than

1-4000 4001-6000 6001-8000 8000 All
per per per per per per per per per per

Expenses Kg. rai Kg. rai Kg. rai Kg. rai Kg. rai
Growing:
Hired man labor 0. 006 4. 61 0. 003 3. 48 0. 008 12. 00 0. 005 5. 20
Maintenance equip. 0. 003 2. 73 0. 005 2. 87 0. 007 9. 06 0. 003 4. 54 0. 005 5. 25
Miscellaneous 0. 197 153. 02 0. 158 98.43 0. 076 92. 12 0. 076 114.40 0. 103 110. 54

Harvesting and
Marketing:

Hired man labor
Hired animal labor
Transportation

0. 007 5. 54 0. 002 1. 41 0. 025 29. 74 0. 035 52. 00 0. 023 24. 93
0.014 17.39 0. 005 5. 48

Total 0. 213 165.90 0. 165 102.71 0. 125 151.79 0. 122 182.94 0. 141 151.40



DISPOSITION OF CROPS AND ANALYSIS OF FARM INCOME

Disposition of Crop Products

This section will discuss the disposition of the products of im-

portant crops as it varies with gross cash farm income. For pur-

poses of analysis members and non-members are divided into five

clases ranging from 1-4, 000 baht to more than 10, 000 baht of gross

cash farm income.

Glutinous Rice

Table 35 shows that a higher percentage of the glutinous rice

produced by members was used for consumption on their farms.

About 59 percent of the total production was used for home consump-

tion, 1. ZO percent for seed, and Z9. 5 percent for sale. The remain-

der was used for hired labor, exchange, feeding, or was lost from

shrinkage.

The percent used for home consumption decreases with the in-

creased gross farm income. Thus, the percentage left for sale in-

creases with increased income. The highest percent used for home

consumption is in the lowest income class which reported that Z10

tangs or 77 percent of production per farm was consumed and 28

tangs or 10 percent was left for sale. Members in the highest
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Table 35, Production and disposition of glutinous rice by income group.

No.
Average
area

Average
total

production

Average
yield

per rai

Average Disposition (tangs

Home Other
Gross farm income farm (rai) (tangs) (tangs) consume Seeding use Feeding Shrinkage For Sale Percent

MEMBERS
1-4000 10 9.35 272 29.09 210 6.3. 27.6 28. 10

4001-6000 14 11.07 436 39.40 242 4.4 38.9 ---- 151. 35

6001-8000 11 9.91 433 43.69 305 4.4 12.3 2.27 0.45 108 25

8001-10,000 3 10.33 420 40.61 262 5.3 33.3 119 28

More than 10,000 3 32.33 1167 36.08 399 11.0 266.7 490 42

Total & Average 41 11. 84 448 37. 79 264 5.4 45. 2 0.61 0. 12 132 29. 50

NON-MEMBERS
1-4000 15 6.65 221 33.24 154 4.3 50.6 1.00 4.8 2.17

4001-6000 4 8.62 350 40.57 186 3.3 --- 110.5 32

6001-8000 4 13.50 562 41.67 140 3.0 150 220.5 39

Morethan8000 3 8.50 400 47.05 315 3.3 16.7 65.3 16

Total & Average 26 8.22 314 38.20 194 3.9 54. 24 ---- 0.58 61.2 19.49
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income group reported that only 399 tangs or 34 percent was used for

home consumption and 490 tangs or 42 percent was available for sale.

An average of 194 tangs or 61 percent of the non-members pro-

duct was used for home consumption. Only 19 percent and three per-

cent were used for sale and seeding, respectively. The remainder

went for other uses and shrinkage.

Percent consumed at home decreased with increased gross farm

income, except with the class having more than 8, 001 baht of income.

This class is second highest in percent consumed. This causes the

amount of glutinous rice left for sale to decrease also.

It is noted that the average area planted and the amount left for

sale is less for non-members than for members. This causes cash

income of the non-members to be lower than that of the members.

Paddy

A high percentage of total paddy produced per farm was used

for home consumption by both the members and non-members.

Table 36 shows that about 24 percent or 49. 3 tangs per farm and

23. 96 percent or 45 tangs per farm were used for home consump-

tion for the members and non-members, respectively. Only a small

percentage of production was used for seeding, feeding and other

uses or was lost from shrinkage. Other use in this content referred

to paddy used for barter exchange and for paying hired labor. This



Table 36. Production and disposition of paddy by income group.

No.
Average
area

Average
total

production

Average
yield

per rai Home

Average Disposition (tangs)

Other
Gross farm income farm (rai) (tangs) (tangs) consume Seeding use Feeding Shrinkage For Sale Percent

MEMBERS
1-4000 6 4.42 146 33.02 70.5 3.5 28.3 43.5 30

4001-6000 4 3 103 34.25 8.6 1.3 1.8 91.0 89

6001-8000 5 7. 6 335 44. 10 66.0 38.0 40. 0 1.0 224.4 67

8001-10,000 -

More than 10, 000 1 5 300 60. 00 300. 0 100

Total& Average 16 5.09 204 40.02 49.3 2.8 23.1 08 127.9 62

NON- MEMBERS
1-4000 5 5.40 152 28.15 39.4 1.6 96.8 4.2 10.0 7

4001-6000 1 5.00 300 60.00 60.0

6001-8000 1 3.00 150 50.00 73.0 2.0 75.0

More than 8000 2 5. 00 240 48. 00 67. 5 2. 0 170. 5 71

Total & Average 9 5.00 187 37. 55 45.0 1.6 95. 4 2.3 43.4 23
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made up a higher percentage for non-members than for members,

as 66 percent of non-members who grew paddy reported that they

used this production for exchange and paying the hired labor. This

results in non-members having a lower amount of paddy for sale than

the members.

It is noted that both the members and non-members used less

land per farm for growing paddy than for growing glutinous rice.

So, average total production per farm of both the members and the

non-members was less than for glutinous rice, although the yield

per rai of these crops is almost the same. This can be accounted

for by the fact that in the northern region of Thailand, most of the

people prefer to consume glutinous rice rather than paddy. This

results in the percentage of paddy left for sale for both members and

non-members being higher than the percentages of glutinous rice,

even though the quantity left for sale is smaller for paddy.

Garlic

Sixty-four percent of the members and 33 percent of the non-

members reported that they planted garlic. Table 37 shows that

only a small percentage of production per farm was used for home

consumption, seeding, and other uses. The percentage used for

home consumption and seeding for members were five percent and

13 percent, respectively, and one percent and 11 percent for the



Table 37. Production and disposition of garlic by income group.

No.
Average
area

Average
total

production

Average Average Disposition (kilograms)
yield

per rai Home Other
Gross farm income farm (rafl (Kgs. (Kgs. consume Seeding -- use Feeding Shrinkage For Sale Percent

MEMBERS
1-4000 4 1.12 468 415.55 2 83.8 5.5 376.2 80

4001-6000 12 1.48 418 282.81 34.4 61.7 322.2 77

6001-8000 8 1.72 864 502.54 15.4 58.8 --- 789.6 91

8001-10,000 2 0.75 550 733.33 25.0 7S.0 450.0 82

More than 10, 000 3 2.33 1667 714. 28 166.7 266.7 1233.3 74

Total & Average 29 1. 53 686 447. 19 37.7 87.0 0.8 --- 561.7 82

NON-MEMBER S
1-4000 4 0.94 685 730.7 6 100 579 84

4001-6000 2 0. 75 577 769. 3 9 100 467 81

6001-8000 2 1.50 1050 700.0 30 1020 97

More than 8000 2 1.75 475 271.4 60 75 340.0 72

Total & Average 10 1. 17 694 591.0 4. 3 78 15 597. 1 86



Tobacco is a favorite crop for both the members and non-

members. Forty-nine percent of members and 53 percent of non-

members grew tobacco and each used about the same amount of

land per farm.

Table 38 shows that the average yield per rai of both members

and non-members increased with the increase of income. There

were no reports from either members or non-members of using to-

bacco for home consumption or for any other uses.

All the production of tobacco was for sale. Non-members pro&-

duce a smaller quantity of tobacco for sale. This was caused partly

by the lower average yield per rai and also by the smaller size of

farm.

Soybean

Soybean production increases the cash incomes of both members

and non-members, All members growing soybean reported that they
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non-members. This results in all groups of members or non-

members having 72 percent or more of their garlic available for sale.

For both members and non-members the area planted to garlic

was small. For members this area ranged from less than one rai

to five rai, but the greatest area was only two rai for non-members.

Tobacco



Table 38. Production and disposition of tobacco by income group.

No.
Average

area

Average
total

production

Average
yield

per rai Home

Average Disposition (kilograms)

Other
Gross farm income farm (rai (Ks.) (Kgs.) consume Seeding use Feeding Shrinkage For Sale Percent

MEMBERS
1-4000 5 1.30 1010 776.9 --- 1010 100

4001-6000 5 1.70 1060 623.5 1060 100

6001-8000 8 1.44 1738 1209.0 - 1738 100

8001-10,000 3 2.67 4167 1562.2 --- --- 4167 100

More than 10, 000 1 2. 00 2500 1250. 0 2500 100

Total& Average 22 1.66 1784 1075.4 1784 100

NON-MEMBERS
1-4000 8 1.06 675 635.3 675.0 100

4001-6000 2 0.75 600 800.0 600.0 100

6001-8000 4 2.00 1900 950.0 1900.0 100

More than 8000 2 2. 00 2600 l3O00 2600.0 100

Total & Average 16 1. 37 1212 881.8 1212.5 100



Sources of Cash Income

Although the gross income per farm includes both cash income

and consumption on the farm, only cash receipts are considered in

this section.

The cash incomes per farm is derived from both agricultural

and non-agricultural sources. The receipts from agriculture are
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grew soybean only after becoming members of the project. Forty-

four percent of the members and 17 percent of the non-members

grew this crop. For each group an average of approximately 2. 8

rai were devoted to soybean production.

The average output per farm of members and non-members in-

creases with the increased income, but the average yield per ral of

both members and non-members showed no consistent change with

the increased income, although there was more fluctuation among

non-members than among the members.

The average yield per rai of members in 1960 is 5. 26 tangs

which is 2. 74 tangs lower than the average yield in the year 1958

(18, p. 4). About four percent and three percent of the production

of soybean.was used for seeding by the members and non-members,

respectively. The remainder was for sale.

Cash Income



Table 39. Production and disposition of soybean by income group.

Gross farm income
No.

farm

Average
area

(rai)

Average
total

production
(tangs)

Average
yield
per rai

(tangs)

Average Disposition (tangs)

For Sale Percent
Home Other

consume Seeding uses Feeding Shrinkage
MEMBERS

1-4000 6 2.83 15.4 5.43 --- 0.75 14.6 93

4001-6000 4 3.44 15.5 4.51 --- 1.05 14.3 92

6001-8000 8 3.50 17.7 5.05 --- 0.34 17.3 98

8001-10,000 -

More than 10, 000 1 1. 00 7. 0 7. 00 7. 0 100

Total & Average 20 2. 79 14. 7 5. 26 0. 56 --- --- 14. 6 96

NON- MEMBERS
1-4000 2 1.5 11.0 7.33 --- 0.75 10.3 93

4001 -6000

6001-8000 2 4.00 11.5 3.00 11.5 100

More than 8000 1 3. 00 13.0 4. 33 13.0 100

Total & Average 5 2. 80 11. 6 4. 15 0. 30 11. 3 97
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further divided into three groups:

Crop receipts

Livestock receipts

Other farm receipts.

Table 40 shows that all crops of members and non-members

provided 85 percent and 77 percent of total farm receipts, respec-

tively. The average crop receipts per farm of members is nearly

two times that of non-members. However, the difference in the

average receipts from livestock and other farm receipts among

members and non-members is not great. This may be due to the

fact that about 69 percent of the members reported selling rice

(glutinous and paddy), compared with 30 percent of the non-members,

and rice is the principal income crop.

Fifty-one percent of the members raised tobacco, which was

the second princip- crop of the members. The income that they

obtained from this crop was about 730 baht per farm. About sixty-

three percent of the non-members reported growing this crop, and

the average receipts per farm were 622 baht.

Garlic is another important crop. The members who raised

garlic earned about 527 baht per farm. Only 23 percent of the non-

members raised garlic, and the income from this crop was about

199 baht per farm.

Other farm receipts for both members and non-members came



from sales of soybeans, onions, and ground nuts. A few non-

members also raised some bananas.

Table 40. Sources of cash income per farm, members
and non-members, Sansai Cooperative Land
Settlement Project.

There was great variation in non-farm earnings. Sixty-nine

percent of the members had non-farm income, averaging 1, 612 baht

per farm, and these earnings came largely from trading and wages.

Forty-three percent of the non-members earned income off the

farm - - averaging 285 baht per farm. These earnings also came

from wages and trading. It can be noted that fewer non-members

than members earned money off the farm, and for those who did so

the average earnings from this category were about one-fifth of the

average earnings of members.
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- - Baht - -
Crop receipts 2522 1438
Livestock receipts 405 356
Other farm receipts 29 79

Total farm receipts 2956 1873
Non-farm earnings 1612 285
Total all income 4568 2158

Items Members Non-members



Total Cash and Non-cash Income by Crop

The total value and calculated net incomes derived from im-

portant crops are discussed in this section. Items of cost and

returns reported were involved in the farm business only. How-

ever, in addition to the quantities sold, the amount of crop pro-

duction used for other purposes should also be considered as returns

to the farm business. These amounts of crops were converted into

monetary terms by multiplying the quantity used by the average

price received for that crop when sold by each farm size group.

Thus, total value of crops used for other purposes than for sale

plus the total cash received from each crop sold became the total

return or value of crop produced. Net income, which is a return

to all family labor, including the farm operator, and a return on

the operators equity capital other than land is derived simply by

subtracting the total cost of that crop production from the total

value of crops produced. The resulting amount of net income would

be that available for living expenses, debt reduction, replacement

of depreciated equipment, and for savings.
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1/- Ideally, it would be desirable to calculate similar statistics for
livestock, but unfortunately, due to limitations imposed by a lack
of data, it was not possible to derive values expressing costs of
producing livestock products.



Income from Glutinous Rice Production
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In 1960, glutinous rice held a marked lead in its contribution

to Sansaits net income in that it provided 56 percent of the total

value of gross income arising from crop production as can be seen

from Table 41. The average total value of glutinous rice proc1ction was

3, 132 baht per farm and 264. 54 baht per rai. The value of glutinous

rice used for consumption and other use; both per farm and per rai,

is higher in the higher income groups. The average value was

2, 299 baht per farm or 194. 16 baht per rai. Cash receipts, the

value of glutinous rice sold, shows increase with a rise of income,

except for the 6, 001-8, 000 baht income group.

Total value of glutinous rice produced per farm and per rai by

the members rises as gross farm income increases, except for the

farmers in the over 8, 000 baht income group who reported a lower

value per rai, due to the fact that the farmers in this group had a

lower yield per rai.

Net income from glutinous rice, both per farm and per rai,

increases as income increases, except for the decline of value per

rai of the members in the more than 8, 000 baht group that has al-

ready been discussed. The average net income from glutinous rice

was 2, 830 baht per farm and 238. 75 baht per rai, respectively.

The total value of glutinous rice for other uses of the non-



Table 41. Total value of glutinous rice produced and net income from glutinous rice by income group

Value of Gross Farm Product (Baht)

1-4000 4001-6000 6001-8000
More than

8000 All
per

farm
per
rai

per
farm

per
rai

per
farm

per
rai

per
farm

per
rai

per
farm

per
rai

Members

1716 183. 55 2089 188. 86 2355 287.80 3660 171. 56 2299 194. 16

188 20. 09 965 87. 14 676 68. 18 1892 88. 69 833 70. 38

1904 203.64 3054 275.80 3031 354.98 5552 260.25 3132 264.54

250 26. 84 297 26. 65 226 22. 78 543 25. 44 302 25. 79

1654 176.80 2757 249. 15 2805 332. 20 5009 234. 81 2830 238. 75
Non-members

1440 231. 00 1676 194. 37 2394 177.31 2343 275.61 1717 216.88

32 5. 05 663 76. 87 1323 98. 00 458 53. 80 364 45. 94

1472 236. 05 2339 271. 34 3717 275. 31 2801 329.41 2081 262.82
238 38. 19 284 32. 48 193 14. 30 219 25. 71 236 29. 80

1234 197.86 2055 239. 3524 261.01 2582 303.70 1845 233.02

Items
Total value of
glutinous rice
for other uses
Cash receipt from
glutinous rice sold
Total value of
glutinous rice
produced
Cost of producing
glutinous rice
Net income from
glutinous rice

Total value of
glutinous rice
for other uses
Cash receipt from
glutinous rice sold
Total value of
glutinous rice
Cost of producing
Netincome
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members also increases with an increase in income. The average

total use of glutinous rice in categories other than sold was 1, 717

baht. The average value of glutinous rice per rai for other uses

fluctuates as the gross income increases. It falls from 231 to 177.3

per rai and then rises to 275. 6 baht per rai in the highest income

group, which means that the lowest and highest income groups use

more glutinous rice for consumption or other uses, thereby result-

ing in lower cash receipts from glutinous rice sold.

The total value of glutinous rice produced per farm and per rai

increases relative to the increased income, except in the more than

8, 000 baht groups which has lower receipt per farm than the 6, 001-

8, 000 baht group.

The net income per farm and per rai from glutinous rice for

non-members increases with increased income levels, except for

the farmers in the highest income group. It is also noticed that the

highest income group has more than twice the net income of the

lowest group, and the net income per rai of the highest income

group has almost one and one-half times the income of the lowest

group.

Income from Paddy Rice Production

Paddy rice, the crop with second highest income per farm, was

used by both members and non-members for consumption and other



Table 42. Total value of paddy rice produced and net income from paddy rice by income group.

Items

Value of Gross Farm Product (Baht)
More than

1-4000 4001-6000 6001-8000 8000 All
per per per per per per per per per per

farm rai farm rai farm rai farm rai farm rai
Total value of Members
paddy for other
uses 716 162. 19 82 27.42 776 120. 05 - 532 104. 36
Cash receipt from
paddy sold 294 66. 55 574 191. 50 1430 188. 16 2100 4Z0. 00 832 163. 33
Total value of
paddy produced 1010 228. 74 656 218. 91 2206 290. 21 2100 420. 00 1364 267. 69
Cost of producing
paddy 100 22.63 62 20. 68 170 22.42 56 13. 11 101 21. 60
Net income from
paddy 910 206. 11 594 198. 23 2035 267. 79 2044 406. 89 1263 246. 09

Total value of Non-members
paddy for other
uses 1155 200.87 2100 420.00 1050 350,00 486 69.50 1093 194.29
Cash receipt from
paddy sold 88 15.22 1070 152. 79 311 55.31
Total value of paddy 1243 216. 09 2100 420. 00 1050 350. 00 1556 222. 29 1404 249. 66
Cost of producing
paddy 301 52.28 940 187.93 42 14.09 151 17.76 264 46.68
Net income from
paddy 942 163.81 1160 232.07 1008 335.91 1405 204.53 1140 202.92
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uses, especially in the lower level of gross income. The average

cash receipt from selling paddy rice is 1, 364 baht for members and

1, 404 baht for non-members. That is, the members receive 40

baht per farm less than the non-members, but the returns per rai

of the members is 18. 09 baht more. When the cost of production is

subtracted from the total value of paddy, it appeared that the net

income of paddy rice of the members widely fluctuated per farm and

per rai. The highest net income of members is in the group with

more than 8, 000 baht income.

The net income from paddy of the non-members increased as

the level of gross income increased. The highest net income per

farm, 1, 405 baht, in the highest income group is 640 baht less than

the average memberst income in this group.

Income from Garlic Production

Garlic is another one of the important crops in this project

which provid not only a higher cash income for members but also

contributes to their consumption. Table 43 shows that the value of

garlic used for consumption in their families and other uses in-

creases as the gross farm income increases. This came from the

result that the bigger farms always use more garlic for seeding and

consumption than the smaller low income farms.



Table 43. Total value of garlic produced and net income from garlic by income group.

Members
Value of Gross Farm Product (Baht)

1-4000 4001-6000 6001-8000
More than

8000 All
per
farm

per
rai

per
farm

per
rai

per
farm

per
rai

per
farm

per
rai

per
farm

per
rai

100 88.89 162 109.29 204 118.47 360 211.76 199 129. 64

398 353.89 473 320.00 1227 713.53 1280 752.94 810 527.72

498 442. 78 635 429. 29 1431 832. 00 1640 964. 70 1009 657. 36

305 271.24 306 209.85 355 206.82 403 242.02 337 221.81

193 171. 54 329 219.44 1076 625. 18 1237 722.68 672 435. 55

Items

Total value of
garlic for otheruses

Cash receipt from
garlic sold

Total value of
garlic production

Cost of producing
garlic

Net income from
garlic
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Cash receipts from garlic sold also increases with increased in-

come. The average cash receipt was 81.0 baht per farm and 527. 72

baht per rai for the members. Subtracting the cost of producing

garlic from the total value of garlic produced shows that the net

income per farm and per rai of garlic increases with the increased

income level. The highest net income appears in the more than

8, 000 baht income group. It is 1, 237 baht per farm and 723 baht

per rai. The average net income from garlic of all members was

672 baht per farm and 435 baht per rai.

Income from Tobacco Production

Tobacco is the third highest valued crop per farm, but ranks

first in value per rai. It was reported that none of the members

used tobacco for home consumption, so all production was for mark.

Farmer's cash receipts from tobacco sold for members increases

with thehigher level of gross income. The highest average receipts,

3, 500 baht per farm and 1, 400 baht per rai, are in the over 8, 000

baht level of gross income. After subtracting the cost of tobacco

from the total value of tobacco produced, it appears that the net

income from this enterprise also increases as the level of gross

income increases. The highest net income is in the more than

8, 000 baht income group. The average net income of all members

is 1, 114 baht per farm or 677.34 baht per rai.



Table 44. Total value of tobacco produced and net income from tobacco by income group..

Total value of
tobacco for other
uses

Cash receipt from
tobacco sold

Total value of to-
bacco production

Cost of producing
tobacco

Net income from
tobacco

Members
Value of Gross Farm Product (Baht)

586.00 450.77 815.00 575.29. 1192.3.7 829.48 3500.00 1400.00 1363.43 859.15

586.00 450.77 815.00 575.29 1192.37 829.48 3500.00 1400.00 1363.43 859.15

215.68 171.44 174.22 104.11 218.21 198.92 457.34 234.94 249.01 181.81

370.32 279.33 740.78 471.18 974.16 630.56 3042.66 1165.06 1114.42 677.34

More than
1-4000 4001-6000 6001-8000 8000 All

per per per per per per per per per per
Items farm rai farm rai farm rai.' farm rai' farm rai



Income from Other Crop Production

Other crop production refers to crops that farmers produce that

are of less importance than the major crops. These crops are pro-

duced in small areas in the field or in the back yard of the farm.

Onion, soybean and other kinds of beans are included in this category

Table 45 shows that these crops were used in home consumption and

for other miscellaneous uses. Consumption is higher in the higher

income groups. These crops are an important factor in increasing

the farm income of members. After subtracting the cost of produc-

tion from the total value of crops it became the net income from

these other crops, which increases both per farm and per rai with

increased income. The highest net income per farm and per rai

from these crops are in the more than 8, 000 baht income group.

The average net income from these crops of all members is 303. 85

baht per farm and 139. 43 baht per rai.

12.7



Table 45. Total value of other crops produced and net income from other crops by income group.

Members
Value of Gross Farm Product (Baht)

1-4000 4001-6000 6001-8000
More than

8000 All
per

farm
per
rai

per
farm

per
rai

per
farm

per
rai

per per
farm rai

per
farm

per
rai

9. 97 28 13.33 147 59. 70 67 72. 73 80 36. 78

248 106. 95 303 147. 09 352 143. 20 387 421. 82 320 146. 78

270 116. 92 331 160. 42 499 202. 90 454 494. 55 400 183. 56

87 37. 53 60 29.03 128 51.97 76 82. 54 96 44. 13

183 79.39 271 131.39 371 105.93 378 412.01 304 139.43

Items

Total value of crops
for other uses

Cash receipt from
other crops sold

Total value of other
crops production

Cost of producing
other crops.

Net income from
crops



CONCLUSION

In this section it is proposed to discuss the results obtained from

the statistical analysis designed to measure the extent to which

factor inputs affect farm income on the Sansai Land Settlement Pro-

ject. Also, it is hoped to determine what characteristics, such as

amount of education, number of years farming experience, present

age, number of persons in family, and assets of the "would be" mem-

bers of the cooperatives, would be most desirable for the successful

functioning of the cooperative and for entrance prerequisites to other

similar land settlement projects.

To determine the importance of the many variables they were

tested to determine their relationship to variations in gross farm

product among members and non-members.

The Relationship Between Value of Gross Farm Product and Farm
Experience Before Becoming Members of Sansai Project

By the law, it is required that every farmer who wishes to

become a member in a land settlement project must have had previ-

ous farm experience. The relationship between farm experience

before joining and gross farm product is shown n Table 45. Two

farmers who had no experience before becoming members were ex-

cluded from the table and subsequent analysis.

Calculation of a linear regression line between value of gross
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farm production and years of farm experience before the farmer

joined the cooperative resulted in a F-test which was not statistically

significant. The F-value was 0. 789 with one and 41 degrees of

freedom.

Table 46. The relationship between value of gross farm product
and farm experience before becoming members of
Sansai Project, 1960.

The Relationship Between Gross Farm Product and Education Level
of Farmers
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The members and non-members were divided into two educa-

tional classes, literate and illiterate. Table 46 shows a very marked

difference between the groups in gross farm product per farm. In

the members' groups, the literate farmers had a gross product of

about 1. 5 times that of the illiterate farmers. This difference is

At 95% confidence level F-value is equal to 4. 08 with 1 and 41 d. f.
Calculation of the F-value is shown in Appendix Table 17.

Years of Farm Percent
Experience Total

of Gross Farm Product
Farmers Average per Farm Range

(baht)
1-10 42 5440 3290-8675

11-20 27 6015 2499-15060

21-30 27 5525 448-15080

31-over 4 8897 144-11650

Weighted Average 5765



Number of farms 21 24 8 22

baht.

Relationship Between Gross Farm Product and Length of Time
Farmers Have Been Members

The farmers were divided into three groups, based upon the

length of time they have been members of the cooperative. An in-

verse relationship was found between years of membership and

annual gross product per farm in Table 47.

The longer they had been members, the lower was their income.
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larger for the non-members where the literate farmers had a gross

product over twice as large as that of the illiterate farmers.

The difference in gross product between members and non-

members is partially due to the fact that land allocated to members

was nearly 15 rai per farm, while the average non-members had

only 7. 10 rai per farm. Another reason may be that many non-

members earn additional income from off the farm. About 23 per-

cent reported that they earned income from wages off the farm.

Table 47. The relationship between gross farm product and
education of members and non-members of Sansai
Project, 1960.

Members Non-members
Item Illite rate Lite rate Illite rate Lite rate

Gross product per farm* 4745 6669 2103 4676

Range* 2300-7087 2499-15080 450-4425 752-9575



The difference in income among the three groups was tested by one

way analysis of variance and found not to be statistically significant

at the 95 percent level. Calculated F-value was 1. 6i7.

One can only speculate on the reasons for this inverse relation-

ship, because adequate data to explain it are not available. Several

factors may be involved. One is that those with more years of mem-

bership are the older persons who are no longer capable of vigorous

farm work, or that they are tJsemi_retiredU. Another hypothesis is

that the older farms have been depleted of their fertility and now have

low productivity. On the other hand, farmers with fewer years of

membership may be on land which has been under cultivation a short-

er period of time, or may be younger and more vigorous. They also

may be more receptive than older farmers in regard to new farm

practices. The younger farmers have had more public schooling

than the older farmers. Data are not available to show how many of

the members who have relatively low years of membership may be

sons who have inherited farms in the project from their fathers.

Table F-value at 95 percent confidence level was 4. 08 with 2
and 43 d. f. Calculation of the F-value is shown in Appendix
Table 18.
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Table 48 Relationship between gross farm product and length of
time farmers have been members of the Sansai Project,
1960.

Number of Number of Gross Farm Product
Years Members Farm Average per Farm Range

(baht)

Weighted Average 5771

The Relationship Between Present Age and Gross Farm Product of
Members and. Non-members
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The farmers were divided into five groups, from 20 years of

age to more than 60 years of age. Table 48 shows the average in-

comes and the ranges of income in these groups. Analysis of the

data on age and income shows that there is no significant relation-

ship between present age and gross farm produce for either mem-

bers or non-members. At the 95 percent significance level, the F-

test showed that the relationship, as measured by linear regression,

was not significant. The F-value was 0. 702 with one and 43 degrees

of freedom, compared with an F-value at the five percent level of
1/4. 08 with one and 43 degrees of freedom. -

Thus, it is obvious that factors other than age are more

Appendix Table 19.

1-10 7 7631 2335-15080

11-20 20 5596 1060-1506

21-over 18 5241 2448-11650



important in determining the level of gross farm product.

The low value of the relationship between gross farm income

and the present age of members may be due to insufficient data to

classify the members, according to the first generation or the

second or third generation in this project.

Table 49. Relationship between present age and gross farm pro-
duct of the members and non-members, 1960.

Gross Farm Product Gross Farm Product

*
b aht.

Multiple Correlation Between Major Factors

The analysis of these and other variables showed that gross

farm product of the members and the non-members is the result of

interaction of the following major factors: number of workers in the

family, total crop area, and amount of assets and equipment. The

number of workers in the family also includes full-time labor and

part-time labor available from within the family. The total crop

Members Non-members
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Present
Age

Number
of

farm

Average
per

farm* Range*

Number
of

farm

Average
per

farm* Range*

20-30 2 8263 7850-8670 2 5263 3975-6600
31-40 6 4732 1060-8530 11 4479 450-9475
41-50 9 7992 4428-15060 9 3246 700-5850
51-60 20 5119 2335-15080 4 5013 1832-7760
60-over 8 5385 2448-11650 4 2640 1123-6580

45 5690 30 3989
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area includes the sum of single and double crops on all areas which

are used for growing the principal crops and other crops. Asset and

equipment includes buildings, storage, cattle and equipment. Since

the equipment used is simple and similar for all farms it is reason-

ab1e to assume that this factor is constant and only cattle and build-.

ings are considered in this statistical analysis. Therefore, the

relevant independent variables are number of workers per farm,

total crop area, and assets, while the gross return per farm is the

dependent variable. The method of multiple correlation, adopted

from the text of Federick C. Mill was employed to determine the re-

lationship between these variables (14, p. Zl2-627). However, the

method of solving the simultaneous equations was based on the Grout

Method.

Suppose X1, X2, X3 and X4 are the symbols representing gross

income, number of workers, total crop area and assets, respectively.

Three simultaneous equations are necessary for the solution of the

three solution regression coefficients required to obtain the co-

efficient of multiple correlation. These three equations are:

1. 34 + P3bi3. 24 + P24b14 23 (1)

13 Pb12 34 + S2b13 24 + Pb14 23 (2)

p = b12 + 34b13 24 + Sl4. 23 (3)



Whereas,

P = The mean product of X and X
12 1 z

P13 = The mean product of X1 and

P14 = The mean product of X1 and X4

b12 = The regression coefficient of X1 and X2

b13 = The regression coefficient of X1 and X3

b14 = The regression coefficient of X1 and

= The variance of X
1

S2 = The variance of X2

s = The variance of X
3

2S4 = The variance of X4

The formula used to obtain the coefficient of multiple correlation

was,

R 234
b12 34? 12 + b13 Z4 13 +

b14 23P14

2
Si

R 234 is the coefficient of determination whose square root

becomes the coefficient of multiple correlation.

Also, the partial correlation coefficients were determined and

their symbols were designated as r12, r13, and r14 for X1 to X2,

X1 to X3 and X1 to X4, respectively.

The details of calculation are shown in Appendix Table 20.
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The Result

The computed R was equal to 0. 7718 which indicated that there

was a high degree of correlation between the gross income and the

three factors that have been discussed. The coefficient of determi-

nation was 0. 5957. This value implies that nearly 60 percent of the

variation in gross incomes of members in this project was accounted

for by the above mentioned factors. About 40 percent of the availa-

bility in gross income could not be explained by the three factors

listed above. This unaccounted for variability might be due to other

factors not included in the analysis or to some errors in the data

obtained.

Determination of the partial correlation coefficients separately

shows that r12, r13 and r14 were equal to 0.3149, 0. 7585 and

0. 7120, respectively. This empirical evidence suggests that gross

farm income is only slightly affected by the number of workers.

However, gross income is highly related with the total area used

for crop production and with assets. Therefore, this implies that

the larger the area of growing crops expands and the gieater the

assets used the higher will be the gross farm income.

The same factors of input and the same method of computation

were also applied to the non-members. The value of R (correlation

coefficient) was equal to 0. 266i which indicated that there was a

137



138

small degree of correlation between the gross income and the follow-

ing three factors; (1) the number of workers in the family, (2)

total crop area, and (3) assets and equipment. The coefficient of

determination (R2) was 0. 0708. This value shows that only seven

percent of the variation in gross income of the non-members in this

project was accounted for by the above mentioned factors. So about

93 percent of the variability in gross income could not be explained

by the three factors that have been discussed,

The partial correlation coefficients for each independent variable,

r12, r13 and r14, were equal to -0. 1803, 0. 7488 and 0. 6403, re-

1/ .spectively. - This evidence suggests that gross farm income is

inversely related to the number of workers in the family. How-

ever, gross income is highly correlated with total area used for

crop production and with assets and equipment. So, this implies

that the larger the area for growing crops and the higher the amount

of assets the higher will be the gross income.

A Cobb-Douglas function' was constrticted using the same three

input factors and gross farm product as output and having the

following form:
b1 b2 b3

Y=b0X1 X2 X3

Details are given in Appendix Table 21.
Doug1as P. H. and C. W. Cobb. A theory of production in: American
Americal Economic Review, 1928. Vol. 18. Supplement ppl39ff.
Also, P. H. Douglas. Theory of Wage, New York. 1934.



(3, p 114)

139

The Cobb..Douglas function or power function has been used exten

sively for problems involving the economic factors of production. To

fit the DougJa.s function, the data must be converted logarithms.

The advantages that have been recognized in using the Cobb-

Douglas function include:

Many variables can be incorporated into one equation with..

out a great increase in computations and with a minimum

loss of degrees of freedom.

The degree of complementarity imposed by the power

function seems appropriate for most production situations

where at least some of each factor of production is required

to obtain the final product.

The sum of the regression coefficients indicates the

nature of the returns to scale. Constant returns to scale

are indicated if the sum is equal to 1. 0, increasing returns

for a sum greater than 1. 0 and decreasing for less than 1. O.*

The results of the estimation procedure were:

-0. 9?446Z 1. 270774 0, 65625

Y 0. 304800X1 X2 X3

Where

Y is the gross farm income

X1 is the number of workers per family

X2 is total crop area per farm
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X3 is the value of assets per farm

b0 is Y intercept

b1 is the regression coefficients of labor available

b2 is the regression coefficients of total crop area

b3 is the regression coefficients of the value of assets

Concerning the rationalization of the signs on the coefficients,

those on total crop area per farm and total value of assets per farm

are as expected. However, the negative sign on number of workers

per family is somewhat more unexpected. One possible explanation

for this is that the labor input is the function of the labor that is used

for the production of goods to be sold, and labor was to produce goods

consumed in the family. Therefore, the labor function may be

written as:

L = f(L + L)

where L = total labor input, L = labor going to production for sale,

and L = labor going to production for consumption. If more labor

is used for items consumed in the family, the gross farm income

will decrease. The maximum gross income will occur when

zsYi 'Yi

cLp Lc

That means that an increase in income per unit of labor pro-

duction is equal to an increase of one unit of increase of labor con-

sumption. But if i i

p c
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the gross income will decrease because the increasing of income

owing to the increase of one unit of input labor is less than the in-

crease of income per one unit of consumption.

It may be that the number of labor inputs per family is beyond

the maximum point of production, so it decreases the gross farm

income. It seems more likely that the relationship occurs because

the family members consume throughout the year, but the farm op-

erations are such that their labor can be used only part of the year.

This shows that the gross income has higher correlation with

total crop area per farm and lower correlation with the value of

assets per farm, for the value of b2 and b3 is 1. 290774 and 0, 65625

which means that the increase of gross income depends on these

two factors. The sum of the regression coefficients of these three

factors are 1. 0025 (Appendix Table 22). This indicates constant

returns. The negative coefficient for quantity of labor is not sur-

prising in view of the high percentage of the farms' product of the

important crop of glutinous rice that is consumed on the low income

farms. However, on the farms that increase income by producing

more cash crops, the consumption of the high number of laborers is

offset by their contribution to production of crops for sale.

The partial correlation coefficients of the three factors show

that the correlation of number of laborers to gross farm product on

members' farms was much lower than the partial coefficients for
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land and assets. Also, among non-members where the proportion

of total product consumed was higher, the partial coefficient of cor-

relation for numbers of farm laborers was negative.

The farmers with the highest incomes, except for three who had

additional land, were those who increased the land area used by pro-

ducing tobacco and garlic as second crops on part of their 15 ral

of allotted land. These members used more labor, including hired

labor, to achieve this increased production. They used more assets

also in making more intensive use of their fixed asset land and used

more of the management factor. They used more technology than the

lower income farms who had about the same land area - - 15 rai.

Technology change plays a very important role in economic

growth and in the success of the individual farmers. This does not

imply only a change in the technique of production; but also develop-

ment of new products, and improving old products or finding new

uses for them. The change should include improvement of business

organization, improvement of the techniques of management, and

education of the producers to accept the innovations. For example,

the number of workers in a family affects the gross income. An in-

crease in labor may not increase the yield of the crop planted on the

same area each year, and the soil becomes depleted. Therefore,

technology is the limiting factor and improved technology increases

the productivity of the other factors.
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Generally, improved technology can be considered to play four

roles in economic growth of the firm or the country.

It increases productivity. We can increase production by

these factors - - increased laborers, improved and more

capital, better management, and improved technology. In

the case of increased product by an increase of labor,

capital and management, the output at first will increase

rapidly to the initial point, then increase at a decreasing

rate, the amount of additional factors required would in-

crease per unit increase in output. An improvement in tech-

nology with amounts of other inputs remaining constant will

at that level of input result in a higher product and cor-

respondingly lower average total cost per unit. Cost at

Sansal indicates that this is true when costs decrease as

output andincome increases.

Technology is the important factor in relieving the scarcity

of resources and thus offsetting diminishing returns. The

new technology not only taps new resources of raw material,

but also keeps some scarce resources from depleting. For

example, the limited supply of land can produce greater

quantities of crops as the result of improved technology,

thereby offsetting the shortage of land.
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The aggregate demand and investment is stimulated by de-

veloping new and improved products and processes. The

important factor to insure that new investment will occur

is saving and it will be retarded if the higher respected re-

turns are required to offset the increased fear of obsoles-

cence induced by a rapid rate of technological change.

This is not a problem among farmers at Sansai because of

the relatively simple tools now used and the investment in

buildings and storage facilities which do not present a prob-

lem of rapid obsolescence.

Innovation which represents putting technological change in-

to practice acts both as an upsetting factor in requiring the

replacement of obsolete machinery and as a balancing

factor. If over-investment in capital has taken place, there

will result a low return to capital relating to that of example,

labor, therefore incentive to invest will be very low, and

instead technological innovation will be directed towards

labor-saving farms. This is not a problem with the current

surplus of labor at Sansai and the possibility of using labor

to produce different crops.

The aim of the land settlement project to increase the income

and productivity of the farmers will not be successful without apply-

ing technological change as discussed above. The purpose of this
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study is to determine if the farmers can best increase their learning

of "technical know-how" and best use the capital input to improve

productivity. The study shows the only technological innovation that

was used extensively by the farmers was improved seed and irriga-

tion, as few of them reported the use of fertilizer or insecticides.

Therefore, if farmers have knowledge of the use of technological

innovations in production, simultaneously with other changes such

as irrigation, good management and marketing techniques, the in-

come of these farmers should increase.

The best media to use to encourage these farmers to innovate

are by demonstration, and by extension service. The author has had

an opportunity to visit farms and the extension serice in the north-

eastern United States. The demonstration was performed in that

area by the governmental experimental office and also by the leader

groups of the farmers cooperating with merchants who work closely

with them. The government only supplies some assistance, such as

providing the specialist to cooperate with them and give suggestions

for operation. Observation and study helps these farmers to create

innovations and at the same time will stimulate them to adapt to the

new model of equipment and new idea of producing crops. The result

increases yield and total production. More than that, the close re-

lationship between the farmers and the extension official increases

production efficiency and prevents the spread of disease. The
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extension office is always open for farmers to study and consult con-

cerning problems they have. Bulletins describing experimental re-

search are distributed to the farmers, suggesting what kind of crop

would be appropriate to produce with their soil and what kind will

receive the highest profit. This increase in efficiency of crop pro-

duction is a good reason for farmers to adapt to the new technology.

In addition to the basic technique of crop production, there should be

an increase in compulsory education in this area, for the next gener-

ation will innovate and adapt the new techniques to their farm and

will get rid of chronic inefficiency.

Marketing is another institution that should be considered sim-

ultaneously with the extension of crop production. The farmer wants

to be confident that he can sell his product at a reasonable price.

Everyone will appreciate the new technology and will apply it to

their farm. In this way adaptation of the new technology will sub-

stantially increase on each farm. The study revealed that most of

the farmers in this project sold their product to the cooperative,

few of them reported they sold their product to merchants at home,

and also, few reported that they sold their product at the market.

So, cooperatives should be considered as one of the important

factors that increase gross income to the farmers, but the coopera-

tive should play a more active role in helping the members to im-

prove the techniques of production and marketing.
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Gross income from raw products that farmers sell is a function

of smooth operation of the marketing system. Thus, it will offer a

good prospect if new technology is applied to these farms and the

farmers receive a reasonable price.

The study also shows that most of the farmers have less assets

and equipment when they joined the Cooperative Land Settlement,

and after becoming a member they obtained a quantity of land of

which at first only five rais had been cleared by the cooperative.

The farmer had to clear the rest by himself or employ someone to

clear it for him. Only the farmers with extensive assets, equip-

ment and crop area will be successful in obtaining high gross in-

come. This shows that the allotted land at the beginning of member-

ship was not enough for these members to be efficient in crop pro-

ductionimmediately, because most of the returns received from

crops must be spent for clearing land and constructing buildings,

and is therefore not available directly for improvements in produc-

tion. Thus, it will be successful only if the government supplies

more capital to enable efficient operation of the farms, or helps

them in improving the marketing system, since this is very hard

for the farmers to do by themselves.
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Appendix Table 1. Yield of glutinous rice per rai for
the three sizes of investment of
members.

Tang.

Investment (Baht)

1 50

1-5, 000 5,000-10,000 More than 10,000

33. 78* 50. 00 * 38. 46*
50. 00 40. 00 33. 33
42. 00 67. 00 60. 00
30. 00 35. 00 25. 00
42. 86 15.00 50. 00
62. 50 50. 00 33. 33
71. 50 29. 17 70. 00
45. 00 23. 08 28. 57
31. 25 35. 71 42. 86
40. 38 46. 85 37. 50
25. 00 34. 61
22. 73 31.08
31.82 32. 00
25. 00 50. 00
28. 00 42. 86

37. 87



Appendix Table 2. Analysis of variance for yield of glutinous rice
per rai for the three sizes of investment of
members.

At 5% F-value 3.3158 - 3. 3217

At 1% F-value 5. 3904- 5. 1785

22, 567.63 15,351.51 26,201. 09i2=64,12O.23
n

G 2
- 64, 096. 71 \ (.L. = 64, 120. 23 >IY = 71, 092. 90

n \nJ

Analysis of Variance

Source of variation SS DF MS F

Among farm size 23.52 2 11.76 0.0658

Within farm size 6972. 67 39 178. 78

Total 6996. 19 41

151

Investment (baht)
5, 000- More than

Description 1-5, 000 l0, 000 10, 000 All

T 581.82 391.81 647.47 G = 1, 621. 10

n 15 10 16 Jn= 41

38. 79 39. 18 40.42 Y = 39.54



Appendix Table 3. Yield of glutinous rice per rai for
the three sizes of investment of
non-members.

Tang.

Investment (Baht)

152

1-5, 000 5,000-10, 000 More than 10, 000

33 75* 60. 00* 40. 00*
35. 00 45. 00 33. 33
53. 33 55. 55 50. 00
29. 63 54. 54
30. 00 31. 58
10. 97 40. 00
15. 00 42. 86
20. 00
60. 00
52. 00
28. 58
37. 00
37. 50
50. 00
25. 00
40. 00



Appendix Table 4. Analysis of variance for yield of glutinous rice
per rai for the three sizes of investment of non-
members.

At 5% F-value 3. 4028

At 1% F-value 5. 6136

39, 282. 92 (i..) = 40, 025. 76 E Y2= 43, 682. 5031

153

Description 1-5, 000
5, 000-

10, 000

Investment (baht)

All
More than

10, 000

T 557. 75 329. 53 123.33 G = 1 010. 66

n 16 7 3 En = 26

Y 34. 86 47. 07 41.11 Y = 38.87

T2 19,442.81 15,512.86 5,070.09 40,025.76n

Source of variation

Analysis of Variance

FSS tF MS

Among farm size 743.74 2 371.87 2.44

Within farm size 3, 656. 74 24 152. 364

Total 4, 400 26 524. 23



Appendix Table 5. Yield of paddy per rai for the three
sizes of investment of members.

000

*
Tang.

Investment (Baht)
000 More 0005, 000-10, than 10,

42. 61

75. 00

154

1-5,

61. 00

27. 17

30. 00

40. 00

29. 00

33. 33*

40. 00

55. 50*

50. 00

42. 00

40. 00

12. 50

60. 00

37. 50*



Appendix Table 6. Analysis of variance for yield of paddy per rai
for the three sizes of investment of members.

At 5% F-value 3. 7389

At 1% F-value 6. 5199

155

Description 1-5, 000

5, 000-
10, 000

Investment (baht)
More than

10, 000 All

T

n

Y

220. 50

6

36.75

8, 103. 37

95. 5

2

47.75

4, 560. 12 16,

359. 61

8

44.95

164. 92

G = 675. 61

n 16

Y = 42.22

(T= 28,828.41
n

G2 28, 528. 05 = 28, 828. 41 32, 058. 46
n

Source of variation

Analysis of Variance

MS FSS DF.

Among farm size 300. 36 2 150. 18 0. 651

Within farm size 3, 230. 05 14 230. 72

Total 3,530.41 16



Appendix Table 7. Yield of paddy per rai for the
three sizes of investment of
of the non-members.

*
Tang.

Investment (Baht)
5, 000-10, 000 More than 10, 000

46. 00* 50. 00*

50. 00
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1-5, 000

12. 50*

60. 00

52. 00

18. 75

28. 57

33



Appendix Table 8. Analysis of variance for yield of paddy per rai
for the three sizes of investment of the non-
members.

157

Description I-5000

Investment (baht)

All
5, 000- More than
10,000 10,000

T 205. 15 46 100 G = 351. 15

n 6 1 2 fl-i = 9

Y 34. 19 46 50 Y = 39.01

7,014.42 2, 116 500 (.Lj= 14, 130.42

= 13, 700. 70
m2', (.±... = 14, 130.42 XY2 = 15,854.95

n

Source of variation

Analysis of Variance

MS FSS D.F.

Among farm size 429. 72 2 214. 86 0. 87

Within farm size

Total

1,

2,

724. 53

154.25

7

9

246. 36

461.22

At 5% F-value 4. 7374

At 1% F-value 9. 5466



*
Kilograms.

666. 67

500. 00

610. 00
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Appendix Table 9. Yield of garlic per rai for the
three sizes of investment of
the members.

1-5, 000
Investment (Baht)

5, 000-10, 000 More than 10, 000

666. 67'

366. 67

75. 00

1000. 00

683. 33

400. 00

480. 00

700. 00

933. 33

370. 00

125.

400.

500.

400.

1000.

00*

00

00

00

00

160. 00*

1000. 00

175. 00

80. 00

500. 00

500. 00

95. 00

200. 00

666. 67

1600. 00

500. 00



Appendix Table 10. Analysis of variance for yield of garlic per rai
for the three sizes of investment of the
members.

159

Description

Investment (baht)

All
5, 000- More than

1-5, 000 10, 000 10, 000

T 5, 75 2, 425 7, 253. 34 G 15, 353. 34

n 10 5 14 n 29

Y 576.50 485 518.00 = 529.42

3,220,562.50 1,176,125.00 37,357,924.37 8,154,611.87
n

= 8128449.96() = 8,154,611.87 = 11,458,138.33
n

Sources of variation

Analysis of variance

MS FSS DY.

Among farm size

Within farm size

Total

3,

3,

26,

303,

329,

161.91

526.46

688. 37

2

27

29

13,

122,

080. 95

352.83

0.d07

At 5% F-value

At 1% F-value

3. 3541

5.4881



Appendix Table 11. Yield of garlic per rai for the
three sizes of investment of
the non-members.

Investment (Baht)
1-5, 000 5, 000-10, 000 More than 10, 000

740* 300* 75*

1100 850 553. 33

800 308

1000 400

*
Kil,ograms.

160



Appendix Table 12. Analysis of variance for yield of garlic per
rai for the three sizes of investment of the
non-members.

At 5% F-value 4. 459

At 1% F-value 8.6491

(L2
2)= 4, 360, 473. 69 2Y = 4, 755, 029. 89

161

Sources of variation

Analysis of variance

MSSS DF

Among farm size 631,747.08 2 315,873.54 6.40

Within farm size 394, 556.20 8 49, 319. 52

Total 1, 026, 303. 28 10 365, 193. 06

1-5, 000
5, 000-
10, 000

Investment (baht)
More than

10, 000 All

3,

3,

4

910

312,

640

400

1,

863,

858

4

464.

041

50

185,

608.

2

304.

032.

33

16

69

G 6, 106. 33

En= 10

= 610. 33

\,(T\2372,872.66
Li\ n)

G2 = 3,728, 726. 61
n

T2
n

Description

T

n



*
Kilograms.
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Appendix Table 13. Yield of tobacco per rai for the
three sizes of investment of the
members.

1-5, 000:,
Investment (Baht)

5,000-10, 000 More than 10, 000
666.67*

750. 00

500

1000

2000

600

600

500

540*

5000

400

650

1250

1250*

1816

1866

600

1000

500

2000

600

1000



Appendix Table 14. Analysis of variance for yield of tobacco per
rai for the three sizes of investment of the
members.

6,616.67 7,840 10,632 G = 25,088.67

8 5 9 22

827. 08 1, 568 1, 181.33 Y = 1, 140.39

5,472, 540. 23 12,293,120 12,559,936 30, 325,596.23
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= 28, 610, 971. 01 = 30,325,596.Z32Y2 49,975,860.89

Analysis of variance

Source of variation SS QF. MS F

Amongfarmsize 1,714,625.23 2 857,312.66 0.872

Within farm size 19,650,264.66 20 982,513.23

Total 21,364,889.89 22

At 5% F-value 3. 4928

At 1% F-value 5. 8489

Investment (baht)
5, 000- More than

Description 1-5, 000 10, 000 10, 000 All

T

n

T2
n



Appendix Table 15. Yield of tobacco per rai for the
three sizes of investment of the
non-members.

Investment (Baht)
1-5, 000 5,000-10, 000 More than 10, 000

1000* 800' 15O0

800 1050 833. 33

600 750 1100

600 400

100 1500

200

666. 67

1000

*
Kilograms.

164



Table 16. Analysis of variance for yield of tobacco per rai for the
three sizes of investment of the non-members.

Description 1-5, 000

At 5% F-value 3. 7389

At 1% F-value 6. 5149

Investment (baht)
5, 000- More than
10, 000 10, 000 All

4,966.67 4,500 3,433.33 G = 12,900

8 5 3 = 16

620.83 900 1, 144. 44 = 860

3,083,476.36 4,050,000 3,929,251.63 11,062,727.99

- 10, 400, 625 () = 11, 062, 727.99 = 12,723,887.78
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Source of variation

Analysis of Variance

FSS DY. MS

Among farm size 662,102.99 2 331,051.49 2. 79

Within farm size 1,661,159.79 14 118,654.21

Total 2,323,262.78 16 449,705.70

T

n

T2
n

G2
n



Appendix Table 17. Correlation of the farm experience of the
members before becoming members in Sansai
Land Settlement Project to gross farm product,

166

1960.

Number

Farm Experience Gross Farm Product
(years) (baht)

X y
1 10 3174
2 30 4630
3 10 4750
4 21 4250
5 20 2335
6 26 2448
7 50 11650
8 35 6144
9 20 7961

.10 25 4410
.1.1 19 2892
12 7 7540
13 24 5725
14 12 5960
15 6 6595
16 10 3826
17 13 6988
18 3 8530
19 10 6800
20 30 4090
21 27 2550
22 10 7244
23 10 5500
24 30 6430
25 30 7080
26 12 3697
27 5 6072
28 0 8675
29 20 5805
30 17 2499

.31 7 3860
32 25 2800
33 10 4632
34 13 4738
35 26 15080
36 10 1060



Appendix Table 17 Continued.

37
38
39
40
41
42
43
44
45

n 45
X 734

259,689
EX2 16, 744
EY2 1, 889, 431, 381

(Z X)2 538, 756
(EY)2 67,438 376,721 SP i 163,487
(LX) -4772

n 11,972 - ____
'y'Z SS =4,772
' ' 1, 498, 630, 596

(LY)2 = 310,800,765
n

sP
ssx

34. 26

0. 12

5, 601, 005, 69

82 = Res SS 7,097, 668. 83
n- 2

F = Reg. SS 0. 787
8

ssy

ssx.ssy
Reg SS =SP2

ssx
Res SS = Total Ss - Reg SS 305, 199, 760

= 310, 800, 765

At 5%, F-value is 4. 08 with1 and 43 degrees of freedom.
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5 3290
10 5580
13 9814

7 7850
0 5450

10 2932
16 15060
28 6858
12 4428

(tX)(Y) = 117,211,726
(X)(YY) = 4, 235, 816

EXY = 4, 399, 303
EXY EX)(Y) 163; 487

Farm Experience Gross Farm Product
(years) (baht)

Number x Y



Appendix Table 18. Correlation of the number of years farmers
have been members in Sansai Land Settle-
ment Project to gross farm products.

Number of Years
Membership Gross IncOme

Number X Y

168

1 11 3174
2 19 4630
3 21 4750
4 24 4250
5 10 2335
6 21 2448
7 21 11650
8 18 6144
9 20 7961

10 21 4410
11 21 2892
12 21 7540
13 21 5725
14 14 5960
15 20 6595
16 20 3826
17 21 6988
18 10 8530
19 21 6800
20 10 4090
21 21 2550
22 14 7244
23 11 5500
24 17 6430
25 21 7080
26 22 3697
27 16 6072
28 7 8675
29 21 5805
30 20 2499
31 12 3860
32 20 2800
33 23 4632
34 21 4738
35 10 15080
36 11 1060
37 11 3290
38 12 5580



Appendix Table 18 Continued.

Number
39
40
41
42
43
44
45

n

x2
Yz

(cX)2
(Y)2

F

Res SS
n-2

Reg. SS
s'

= 45
= 762

259, 689
= 141, 34
= 1,889,431,381
= 5, 806, 44
= 674, 383, 767, 21

= 12,903

= 1, 498, 630, 593

Number of Years
Member ship

x
19

1

21
21
15
10
20

= 8, 759, 269

= 1.617

Gross Income
Y

9814
7850
5450
2932

15060
6858
4428

= 197,883,018
= 4, 397, 400

= 4, 265, 410
(X)(Y).. -131,990

SF = -131,990
ZX2 (X)2 1,231

n
SSx = 1,231

(Y)2 = 390, 800, 788
n

At 5% F-value is 4. 08 with 1 and 43 degrees of freedom.
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SSy = 390, 800, 788

b= = -107.22
SSx

/sssy - 0. 036

Reg SS SP2 14, 152, 201
ssx =

Res SS = Total SS - RegSS = 376, 648, 587



Appendix Table 19. Correlation of the present age of the members

170

to the gross farm income.
ment Project, 1960.

Sansai Land Settle-

Number

Present Age Gross Income
(years) (baht)

X Y
1 51 3174
2 64 4630
3 63 4750
4 56 4250
5 56 2335
6 62 2448
7 74 11650
8 68 6144
9 58 7961

10 61 4410
11 55 2892
12 46 7540
13 60 5725
14 49 5960
15 53 6595
16 59 3826
17 56 6988
18 32 8530
19 46 6800
20 55 4090
21 63 2550
22 50 7244
23 51 5500
24 67 6430
25 49 7087
26 59 3697
27 36 6072
28 27 8675
29 58 5805
30 52 2499
31 34 3860
32 60 2800
33 59 4632
34 54 4738
35 51 15080
36 36 1060
37 31 3290
38 37 5580



Appendix Table 19 Continued.

'b=---188'532 -32.90
SS, 5, 730

- 0. 12 r2 = 0.016
YSSx SSy

SP2Reg SS = - = 6, 203, 196
x

Res SS = Total SS - Reg SS = 386, 323, 187 - 6,203, 196 = 380,119,991

2 ResSSs - -8,839,998n-2
F RégSS = 0.702

S

At 5% F-value is 4. 08 with 1 and 43 degrees of freedom.
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Number

Present Age
(years)

X

Gross Income
(baht)

39 41 9814
40 23 7850
41 67 5450
42 57 2932
43 46 15060
44 52 6858
45 50 4428

n 45: (X)(EY) = 607, 672, 260
= 2340 (X)(LY) = 13, 503, 828
= 259, 689 n

Ex2 = 127,410 >xy = 13,315,296
EY2 = 1,884,953, 780 EXY (YX)(Y) = -188, 532

= 5, 475, 600
(EY)2 = 67, 438, 376, 721
(EX) = 121,680 SF = -188,532

-'2 2

= 1,498,630,593
(i.X) = 5 730____

n
SS = 5,730

-
(Y) = 386, 323, 187

SS
y

= 386, 323, 187



Appendix Table 20. Calculation of the coefficient of multiple cor-
relation between gross income per farm of the
members as the dependent variable and number
of worker, total crop area, and assets and
equipment.
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Gross income
per farm

xl

Number of
workers

x2

Total crop
area

x3

Assets and
equipment

x4
1 3174 4 10. 50 610
2 4630 4 11.50 2098
3 4750 4 18. 00 13171
4 4250 3 14. 00 6648
5 2335 4 11.00 3164
6 2448 1 13. 00 2885
7 11650 7 17. 00 22540
8 6144 4 14.25 16345
9 7961 5 26. 00 23983

10 4410 6 14. 00 3770
11 2893 5 15. 50 1648
12 7540 6 19. 50 13241
13 5725 5 20. 00 11649
14 5960 3 10. 50 3813
15 6595 3 17. 25 4201
16 3826 2 13.25 5994
17 6988 3 13. 75 8720
18 8530 2 11.00 6407
19 6800 4 15. 00 4295
20 4090 3 8. 50 837
21 2550 6 13.00 9168
22 7244 3 15.00 39951
23 5500 4 12. 50 9089
24 6430 4 15. 25 921
25 7087 5 20.00 11930
26 3697 7 14.00 11894
27 6072 2 16. 00 2285
28 8675 2 14.25 16301
29 5805 4 17.75 11517
30 2499 5 13. 00 1456
31 3860 4 17. 00 8483
32 2800 4 14. 00 9524
33 4632 8 18. 00 6621
34 4738 7 21.25 12767
35 15080 7 52. 00 56188
36 1060 3 1. 00 1087



Appendix Table 20 Continued.

2 2

n

1 259689.000

2 193. 000

3 718.000

4 457744.000

41987353.000 2946.939

21.622 1.796

319.836 8.078

218202580.000 10711265

1

1

1

2

2

3

>xjxj
26418. 177

110135. 660

81178171.000

74. 605

49902. 177

226872. 822
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Gross income
per farm

xl

Number of
workers

xz

Total crop
area

x3

Assets and
equipment

x4
37 3290 1 2.00 1777
38 5580 2 16. 25 3979
39 9814 8 16. 00 5005
40 7850 8 17. 75 13943
41 5450 4 17. 00 2705
42 2932 3 13. 00 2570
43 15060 5 43. 00 29384
44 6858 5 14.50 21516
45 4428 4 11.00 11664

s1s

2 1188818. 000 5294. 375

3 4956105. 100 23805. 789

4 36530177000.000 31565448.000

3 3357. 250 14. 512

4 2245598. 000 19243. 510

4 10209277. 000 86525. 599

5770.866 1889430900.000

4. 288 973.000

15.955 14392.000

10172.088 9819116100,000



Appendix Table 20 Continued.

S = 3.235

S = 65. 256

S2.= 114,731,176.3
4

Equation:

P12 = S b12 + P23b13 24 + P24b14
23

13 23 i2 34 +
3 13.24 34 14. 23

14 24 12.34 .34 13. 24 4 14.23

(3. 235)b12 + (6. 1739) b13 24 + (6275. 2320)b14 23 = 1667.5720

(6. 1739)b12 + (65. 256)b13 24 + (72297. 758)b14 23 = 14058. 2900

(6275.2230)b1234 +(72297.758)b13 24 +(114,731.176.3)b14 23 =

22476409. 0000

174

ii
12

dci

24750. 605

(XX.)'J-CCP..=
13 n

1667. 5720 0.3149
=

13 92077. 379 18058. 2900 0. 7585

1 4 58701762. 000 22476409. 0000 0. 7120

2.3 6,431 6. 1739 0. 4254

2 4 43626. 954 6275, 2230 0. 3260

3 4 154575.064 72297. 7580 0. 7463

8, 684, 449. 469



Appendix Table 20 Continued.
table a

6275 2230 72297. 758 114731176.00 22476409.00 137286158.2810

table b

34 -
2Si

- (-. 2538 )(1667. 5720) + (197. 76)(18058. 29)+(.0713)(22476409)
8684459

= 0. 5957

175

3. 235 1. 9085 1939. 7907 515. 4782 2458. 1774
6.1739 53. 4731 1128. 0753 278. 1918 1407. 2671

62752230 60321.4949 34511368.6284 0. 0713 1. 0713

table c

-0. 2538 197. 7600 0. 0713

0. 7462 198. 7600 1. 0713

b12 = -0. 2538

b13 24 = 197. 7600

b14 23 = 0. 0713

b. P. ... + b. . P. .. + b.. P.,.

3. 235 6. 1739 62751 223.0 1667. 5720 7952. 2039
6. 1739 65. 256 72297. 7580 18058. 2900 90427. 4779
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Appendix

Table 21. Calculation of the coefficient of multiple correlation be-
tween gross income per farm of the non-members as the
dependent variable and number of workers, total crop area,
and assets and equipment.

x x
Gross income Number of worker

per farm

x3

Total crop area
x4

Asset and
equipment

1 3390 4 10.00 9708
2 7760 4 14,00 7546
3 6035 4 12.00 7982
4 3975 2 10.00 3165
5 3305 4 11.00 3777
6 1450 3 3. 50 277
7 725 2 0.50 125
8 3472 2 11.00 3845
9 2100 8 10.00 3258

10 1123 3 9.75 525
11 765 4 3.00 3359
12 950 5 5.00 2613
13 450 4 5.00 3434
14 4425 5 10.00 2818
15 3840 3 10.00 4797
16 1832 4 00.00 5667
17 700 4 00.00 7893
18 3790 2 16.00 2700
19 8520 2 13. 50 5731
20 2905 3 10. 00 2382
21 4216.50 3 10.75 6712
22 3950 7 12. 50 961
23 3900 2 8. 00 835
24 2950 2 9.75 1442
25 8950 2 14.00 17944
26 6580 4 27.00 18335
27 5700 4 10.00 7386
28 5850 3 12.00 3285

29 9475 4 18.50 12408
30 6600 2 23. 12 6436



2X. x.
1 3

n

13307. 016

52533. 436

28252083. 000

35. 474

18276. 866

685458. 857

r..
13

-.1803

.7488

. 6403

-.0794
-.0124
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ii 2x.x.13 s.s.
13

1 2 399210. 500 3638. 476

1 3 1576003. 100 15125. 607

1 4 847562500. 000 11443996. 000

2 3 1064. 240 8. 522

2 4 548306. 000 6447. 806

3 4 2056376. 570 26803. 8975

Ij C.C. P..
1 3 13

1 2 13963. 075 -656.0590
1 3 41207. 029 11326. 4070

1 4 20924133. 000 7327950. 0000

2 3 36. 151 0. 6768

24 18357.033 -80. 1670

AppendixTable 21 Continued.

2x x2
Sn

1 119683.500 3989.450 671205650.000 22373521.000 2541.222

2 105.000 3.000 429.000 14.300 1.431

3 309. 870 10.329 4263.471 142. 115 5.952

4 157346. 000 5244. 866 1433661900. 000 47788730. 000 4503. 343

S = 6457809. 2533

S = 2. 0500

S = 35. 4268

S =20280110. 6420



Appendix Table 21 Continued,

(2. 0500) b12 + (-. 6768) b13 24
+ (-80. 1670) b14 23 = - 656. 0590

(-. 6768) b12 + (35. 4268) b13 24
+ (631, 284. 6361)b14 23=

11326.4Y70

(-80. 1670)b12 + (631, 284. 6361)b13 24
+ (20, 280, 110. 6420)b14 23

= 7327950. 0000

Table a

178

2. 0500 -. 6768 -80. 1670 -656. 0590 -734. 8528

-.6768 35.4268 631284.6361 11326.4070 642645.7931

-80. 1670 631284. 6361 20280110. 6420 7327950. 0000 28239265. 1111

Table b

2.0500 -.3301 -39.1059 -320.0288 -358.4648

-.6768 35.2034 17931.7386 316.5892 18248.3278

-80.1670 631258.1730 11299279571.7101 .0169 1.0169

Table c

-316. 6979 11. 1083 0.01698

-314. 6979 12. 1083 1.01698

Equations:

2S2 b23 + P23b1324 + P24b1423 = P12

2P23b12 + S3 b13 24
+ P34 b14 23

= P13

2
P24b12 + P34b1324 + S4 b12 = P14



= 0. 0708

R2
b12 34 p12 + b13 24

p13 + b14 32 p14

s

(-315. 6979)(-656.Q590) + (11. 1083)(11326.4070)+(.01698)(7327950)
6457809. 2533

457362. 1665
6457809. 2533
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Appendix Table 21 Continued.

b1234 = -315.6979

b13
24

= 11. 1083

b1423 = .01698



Appendix Table 22. Coxnpi.tte the Cobb-Douglas function.

If Y Gross income
X1 The number of workers
X2 The total crop area per
X3 The value of assets per
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ii Ex'1x3 ZxY'1

1 2 31.415519 98. 558036

1 3 101. 723254 192. 892090

2 3 194. 029753 635. 488334

EYt.

1 26.41902 17. 49415 166. 8233.4

2 51. 56890 62. 075313

3 170. 66354 656. 669472

And Log Y
per family :Log X1 =X1'
farm Log X2 =
farm Log X3 =



Appendix Table 22 Continued.

b0 b1
Table A

Checkb2

b0

b1

45. 00000

26.41920

26. 41902

17.49415

51. 56890 170. 66354

31.415519 101.723254

166.

98.

82334

558036

460. 47480

275. 609979

b2 51. 56890 31. 415519 62. 075313 194. 029753 192. 892090 531. 981575

b3 170. 663S4 101. 723254 194. 029753 656. 669472 635. 488334 1758. 574353

Table B

45 0. 587089 I.. 145975 3. 79253 3. 707185 10. 232773
26. 419C2 1.98383 0. 59470 0. 77052 0. 311505 '. Oj
51. 56890 1. 139934 2. 32378 -1. 04342 0. 58603 0. 54246

170. 66354 1.52839 -2. 42392 5. 71775 0. 65625 1. 65592

Table C
Labor Crop area Asset

0. 304808 -0. 924462 1.270774 0. 65625 1.0025

1.303 0. 075941 2. 270280 L65592




