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ABSTRACT
THE ALLOCATION OF FAMILY RESOURCES

TO FARM AND NON-FARM ACTIVITIES IN
A VILLAGE IN NORTHERN THAILAND

By

Rapeepun Sektheera

The Multiple Cropping Project (MCP) at Chiang Mai University has
attempted to develop cropping systems which are biologically stable
and economically viable for the Chiang Mai Valley. The ultimate goal
of the MCP is the adoption of these systems by farmers in order that
these might be a substantial increase in the farm income and living
standard of the farmers. The project is now in the period of measuring
its impacts on farmer with references to changes in cropping systems
and income. There is evidence of resistance on the part of farm
families to adopt systems that, on the basis of analysis to date, would
significantly increase income. This study was designed to provide some
insights as to the basis for this resistance. The objectives of the
study are as follows:

1) To describe in detail Ban Pa Mark village and the individual
households of a 30 family sample of its inhabitants for the two-fold
purpose of (a) identifying and measuring critical constraints surrounding
the management of typical cropping patterns and (b) specifying representa-

tive farms and individual household cases for more detailed analysis.
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2) To develop a LP model to incorporate the constraints and to
involve the representative farms and household cases from objective 1
in such a way as to determine possible reasons for dry season cropping
being less than its full potential.

3) To use the model developed in objective 2 to specify appro-
priate dry season cropping patterns consistent with the resource
endowments and assumed constraints for the various representative farms
and case households.

4) To interpret the linear programming solution for their
implications for further research and extension program implementation
in the MCP at Chiang Mai University.

Ban Pa Mark, a village twenty kilometers south from Chiang Mai
~ was chosen to provide daily record data from July 1, 1973 to June 30,
1974 from the 30 households on labor utilization, employment, cash
and non-cash income and expenditure. These data are explored and
analyzed in a descriptive fashion to determine the nature of family
household constraints.

The case households and representative farms were selected on the
basis of resource constraints for the subsequent analysis using a poly-
period linear programming model.

The main findings and implications are as follows:

1) Each household represents a unique case with regard to resource
endowment and other constraints thus each situation will have its own

best cropping system.
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2) Even with the crop well established in the community there is
room for possible resource reallocation to improve the farming system
and the level of farm income.

3) The existence of a farmer who is doing better than the LP
solution for his farm suggests a need to continually monitor on the
part of the MCP of what farmers are doing and to introduce change only
as it can be demonstrated consistent with the resource situation for
individual farm families.

4) Any multiple cropping system in the area must be rice
based.

5) The domination of women in production of dry season crops may
be very significant for the extension and outreach personnel of the MCP.

6) The dominant role of exchange labor implies that it is
difficult for a cropping system regarded as an innovation to be accepted
by one farmer if it is not generally acceptable to the entire community.

7) The cultural inflexibility of time allocated to non-farm
community commitment implies that crops specified should not compete
for capital and labor in the high priority non-farming period and the
cash flow management problem is found in the non-farm employment and
the management of crop inventories rather than in producing crops that

can be harvested in time of primary need.
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CHAPTER 1
INTRODUCTION

1.1 Background

Thailand, 1ike any other developing country, relies to a great
extent on the agricultural sector. It is therefore expected to per-
form all the roles often cited by development economists, i.e., supply
of food, capital formation and supply of labor to the development of
economy at large. In 1976, 70 percent of the country's total working
population was engaged in agricultural employment. Agriculture con-
tributes about 30 percent of Gross Domestic Product and the bulk of
Thailand's exports are agricultural products.

Traditionally, the agricultural economy of Thailand has been
dominated by a single crop . . . rice. Since 1950 more crops have been
introduced and the area under nonrice crops has expanded greatly.
During the 10 year period ending in 1976, the area planted in rice rose
by 18 percent while the area in all other cash crops quadrupled. This
corresponds to the 1972-76 Third National Development Plan which stated
that for one of the highest priorities in agricultural development, a
policy guideline is "to accelerate the diversification and improvement
of agricultural production" (Royal Thai Government, 1973; p. 12).

The 1976-79 Fourth National Development Plan states the same
important position of agriculture. The policy guidelines emphasized

diversification and the growth of agricultural production through
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intensification and increased productivity to ensure adequate food
supplies for the growing population and to increase the farm income
and the standard of living in the farming community (Royal Thai
Government, 1976; p. 167).

Multiple cropping is a means to serve these policy purposes since
multiple cropping is the practice of planting in a given field a crop
or crops two or more times in one year. Land and labor will be used
more intensively. New technology and the introduction of new farming
practices may need to be used. Multiple cropping also is a means of
organizing production to better utilize water and energy resources.

The environment of Northern Thailand is particularly favorable for
multiple cropping. It is concentrated in the valley basin and it is
supplied with water by a large number of streams, many of which flow
year round. The Chiang Mai Valley is one of the largest and is the
most important river valley in Northern Thailand. The two main towns
are Chiang Mai and Lumpoon. It has an area of 1,500 square kilometers
which supports a population of one million people. It is one of the
chief sources of the country's food supplies as well as being a primary
center for political and economic activities.

Although crop yields in Northern Thailand are higher than other
parts of Thailand, they are still low in comparison with their poten-
tial. Compared to elsewhere in Thailand, the Valley is relatively well
endowed with roads and irrigation facilities. The potential for inten-
sified crop production in this area is very substantial: the soil,
climate and water resources of the low land area are favorable and the
technology for increasing both yie]d and land use intensity is being
continually developed. So it is possible to substantially increase

the intensity of land use through multiple cropping.
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Research on the development and adoption of improved cropping
systems in Thailand has been conducted as part of the Great Chao Praya
Basin Development Project to develop high yielding crop varieties,
and combinations of crops and cropping patterns suitable for the
Central Region of Thailand (ADC, 1974; pp. 126-132).

The most comprehensive program of research in multiple cropping
systems in Thailand has been carried out by the Multiple Cropping Pro-
ject (MCP) located at Chiang Mai University. Initiated in 1969, financed
jointly by the Ford Foundation and the Thai government, it has the
following objectives:

a) to develop, on a pilot basis, ecologically sound systems of
multiple cropping with soil and water management designed to
substantially increase farm income

b) to get all agencies of government and private business con-
cerned with agriculture to develop a "package of services"
for farmers that will enable them to make the best possible
use in both economics and production terms, of the improved
production technology and other resources

c) to monitor the adoption process in order to continuously
evaluate the project and improve its impacts on the village
farm community

To achieve the above objectives, work plans were set into 5 stages:

1) 1inventory of farm systems

2) synthesis of prototypical farming systems

3) technology design and farm system validation

4) evaluation of impact of the farms

5) implementation of multiple cropping process in village

development
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At the beginning of the project, 1969-70, most of the time was
spent in developing, building facilities, equipment and an experimental
farm of 35 rai] area. The inventory of farming systems was conducted
during 1970-74 by a socioeconomic team to study the resource base and
the behavior of farmers (Chiang Mai University, 1975), assess the
market potential for various crops and evaluate the capacity and behavior
of the marketing system (Wiboonpongse and Thodey, 1974). Analyses of
the optimum multiple cropping systems (Thodey and Sektheera, 1974)
were developed and at the same time, the synthesis of prototypical
farming systems was also conducted at the experimental farm (Chiang
Mai University, 1974). During 1975-76 the technology and farm system
validation was carried out at the Village of Ban Harn Keow and Ban Mai
Kuang about 20 kilometers south of the University. The evaluation of
impact on the farms was scheduled for the period 1977-78 and the
implementation of multiple cropping process in village development
will follow.

The agronomy program includes observations on agroclimatic
conditions at the experimental plots, variety trials and cultivation
methods for cereal, oil and vegetable crops. The work also includes
production trials on six alternative cropping systems at the experi-
mental farm.

The socioeconomic program deals with production economic and farm
management, socioeconomic surveys and marketing studies (Chiang Mai

University, 1974).

IOne rai (the unit of land measurement in Thailand) is equal to
1600 square meters, .16 hectares or .395 acres.



1.2 Need for the Study

The ultimate goal of the Multiple Cropping Project, apart from
developing multiple cropping systems adapted to Northern Thailand, is
the adoption of these systems by farmers in order that there might be
a substantial increase in the farm income and the living standard of
the farmers. Two studies have been done in the socioeconomic program
to gain a better understanding of the process by which farmers make
their farm-related decisions. One focused on physical factors affecting
crops choice (see Multiple Cropping Project Annual Report 1975), another
focused on social factors (Ireson, 1976). Neither of these studies
attempted to study a farm household as an integral unit of production,
consumption and exchange. To do so requires a careful assessment of
the resource endowments of individual families and to study how these
resources are allocated toward the fulfillment of family goals. Lack
of understanding of these facets of the Multiple Cropping Project handi-
caps the project management in its direction of future research and
extension needs. The project is now in its scheduled period of measuring
its impacts on farmers with reference to changes in cropping systems
and changes in family income. There is evidence that there has been
resistance on the part of farm families to adopt systems that, on the
basis of analysis to date, would significantly increase income. There
is need for further research which will provide insights as to why this
resistance exists. It is in response to the need that this thesis is

undertaken.



1.3 Related Research

1.3.1 Farming Systems/Multiple Cropping Research

There is a vast literature dealing with cropping systems and
cropping patterns research.2 The increasing number of books, journal
articles and unpublished papers is an indication of the vast resources
that are being channeled into this kind of research (especially in the
international research institutes) in recent years. The motivation for
this is the realization that, with the increasing ratio of population
to arable land, more intensive use of land must be undertaken to pro-
vide food for a growing world population. A further motivation is that
on most of the continents the agricultural production system is repre-
sented by growers working small farms with 1ittle hope of working a
larger farm. Their household income is low and intensification in
land use provides one hope of increasing farm income.

The increases in the literature on cropping systems/patterns
research is due not only to the increase in the research investment in
this area but also to its interdisciplinary nature making it difficult
to decide what is a part and what should be excluded from the literature

of relevant research.

2"Cropping systems" is defined as the cropping patterns utilized
on a given farm and their interactions with farm resources, other farm
enterprises and the available technology which determine their makeup.
"Cropping patterns" specifically refers to the yearly sequence and
special arrangement of crops or of crop and fallow on a given year.
(From R. R. Harwood, farmer-oriented research aimed at crop intensifi-
cation, in Proceedings, Cropping Systems Workshops, IRRI 1975, appendix,
Los Banos, Laguna: International Rice Research Institute, 1975).
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In response to the growing interest in cropping systems research
worldwide and the lack of a comprehensive 1isting of literature dealing
with the subject and problem concerning it, the Library and Documenta-
tion Center of the International Rice Research Institute (IRRI) was
commissioned to prepare an international bibliography on cropping sys-
tems. The product of that effort was published in August 1976 and
claims to "embrace all published and unpublished technical works
dealing with all aspects of cropping system produced in 1973 and 1974"
(Ramos, 1976). It is unquestionably the most comprehensive listing of
literature available dealing with cropping systems. It contains 1416
references on cropping system research arranged according to the
following classifications: general works, followed by studies con-
centrated on physiology and biochemistry, crop ecology and meteorology,
crop varieties and breedings, agronomy, irrigation/drainage/water
management and crop water requirements, mechanization, plant protection,
economic and sociological aspects of multiple cropping research.
According to the listings less than 10 percent of the literature is
devoted to economic aspects including works in statistics and statis-
tical methods. This section does include the published works from MCP
in Chiang Mai published during 1973-74 period. Only 6 citations in
total referred to the relationship between labor utilization and cropping
systems according to the title.

The conclusion to be reached is that research in farming/cropping
systems has received a renewed interest in recent years but that the

economic analysis constitutes a minor share.



8

1.3.2 Research on Distribution of Farm Labor
Between Male and Female Family Member

Throughout the present study, there is a thread of interest
pertaining to the female level of participation in farm and nonfarm
income producing activities of the rural household. This area of
interest has also received renewed attention as people have become
more concerned about women's role in development. The primary interest
in this thesis is to identify the contributing roles that various
family members play in supplying their labor services to the economic
activities of the household. Research on the division of labor in
agriculture between sexes has taken many forms and has been conducted
in many parts of the world.

Baumann (1928) conducted an extensive survey of the division of
labor by sex in Africa. He concluded that men's labor input on farms
consisted of clearing bush before the land was tilled. It was confined
to a short period whereas work done by women continued throughout the
agricultural year. Women were in charge of growing root crops, kitchen
vegetables and spices.

Meek (1931) studies the Jukun-speaking people of Nigeria and his
findings concerning the division of labor between men and women agreed
with Baumann's.

Edel's study of the Chiga of Western Uganda (1957) appears to
agree with Baumann's observations. The division of labor among the
Chiga suggested that the entire responsibility of agricultural produc-
tion rested mostly with women who turn soil, sowed, weeded and harvested.
Men clear the land and that was all. Women were also responsible for

domestic work.
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Spencer's work on Sierra Leone, using mostly cross-sectional data,
concentrated on a detailed microeconomic evaluation of the effects of
female participation and household decision making on income generation.
His study shows that women in the Integrated Agricultural Development
Project of Sierra Leone play a substantial role in the cultivation of
a "development crop" (swamp rice) using improved technology which
proved incorrect the hypothesis that women do not use the improved
technology introduced by agricultural development project.

Esther Boserup (1970) discussed the division of work within
African agriculture according to two systems; one in which food produc-
tion is cared for by women with little help from men, and one where
food is produced by men with relatively little help from women. These
two are the female and male farming systems. In her view, most tradi-
tional African agricultural systems are female farming systems where
women do most of the routine work related to food crop production.

She presented quantitative evidence of different work inputs in terms
of hours per week according to sex in eight African countries. She
found that men spend an average of 15 hours per week on agricultural
work, while women spend between 15 and 20 hours per week. In some
areas of Gambia and Uganda, men work less than 10 hours a week in
agriculture while in some areas in Kenya, Uganda and Congo (Brazzaville)
women do agricultural work for as many as 25 hours a week. In per-
centage terms, it was found that women account for between 70-90 per-
cent of agricultural work. This high participation of women in agricul-
tural work can be partly explained by a number of factors: women tend

to marry older men so that they continue to work in the field long
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after their husbands are too old; there are more men away from home
with wage employment; and more boys than girls go to school and there
is a higher drop out rate for girls. While Boserup's statistics may
not be entirely representative for Africa as a whole, they do point to
the large contribution of women in African agrarian systems.

Simmon's (1976) research on women in Zaria involved several
surveys, i.e., consumption survey, survey of food grain marketing
system and several small studies of the adoption of innovations. The
extent of women's economic participation in village commerce was sig-
nificant in the consumption survey while men function largely as pro-
ducers and traders of agricultural raw materials. These initial findings
on the divisions of labor led her to explore systematically and quan-
titatively the economics of women's money-earning enterprises in three
villages in Zaria provinces in Northern Nigeria.

The findings from research in Asia are not unlike those of Africa.
Kahn (1976) reports that in a Pakistan village a typical woman works
for 14 hours in a normal day, i.e., a day outside the hectic harvesting
or sowing seasons. Activities include animal care, collecting, carrying
and preparing fodder, milking, churning, cooking and carrying food to
the fields. Planting, harvesting and processing seasons intensify the
physical chores of the village women. During the wheat harvest, for
example, women spend about 10 hours a day in the fields. They also
take part in husking, winnowing and storing of wheat. They help
their husbands in rice transplanting and sowing. Picking cotton and
chilies are also major annual activities. A rural woman performs all
the duties of a wife, a mother and a daughter-in-law and simultaneously

shares the burden of field work with her husband.
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Castillo (1977) reports that for the Philippines in addition to
being farm laborer, the housewife "participates in the management not
only of matters concerning household and family but also of farming
and livelihood. In the Philippines, the decision making pattern in
the Filipino household is more egalitarian and joint-with-husband
rather than patriarchal. The Filipino wife is the keeper of family
finances." This indicates the degree of authority and influence which
a woman exercise in farm and family matters and also the quality of
her input into the decision making process and what might be done to
enhance the content of what she contributes.

The above studies are of interest and are related to the present
study. However, the focus of the present investigation will be more
on the cooperative and integrative aspects of family member labor

utilization than on the unique roles for the adult female.

1.3.3 Linear Programming in Farm Planning

Prantilla and Heady (1972) state the multiple cropping problem
concisely by claiming that the goal is to "minimize the number of days
that land is made idle." They see the problem as best handled by
employing linear programming techniques which for given resource con-
straints and cropping opportunities, the solution will provide an
optimum use of limited land (with a minimum period idle) as well as an
optimum use of labor, the most abundant resource in the small farm
household. The focus of cropping systems research in irrigated areas
is on the choice of dry season crops, the combination of those crops
and the sequencing of them through time. If the concept involved in
programming are suitable for cropping system analysis, then modifica-

tion of linear programming to incorporate the time dimension make this
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methodology even more suitable. Polyperiod linear programming (PLP)
can handle the time dimension quite adequately because of the timing
of inflow and outflow and maintenance of reserves between periods are
critical in present agricultural production systems. Realistic analy-
sis of the situation requires careful attention to the linkage between
periods and to intertemporal resource allocation. PLP is designed
precisely to incorporate such an interperiod relationship (Crawford,
et. al., 1977).

The mathematical framework of a LP matrix requires a number of
important assumptions to be made about the nature of the process being
represented. These assumptions include additivity of resources and
activities, linearity of objective function, non-negativity of the
of the activities and resources restrictions, proportionality of
activity levels to resources and single value expectations (Agrawal
and Heady, 1972; 31-33).

Although for many purposes, these assumptions may provide a useful
simplification of reality, risk considerations are also important in
small holder decision making and some method of incorporating risk
factor into a LP framework is desirable (Kenedy Francisco, 1974; Upton
and Casey, 1974).

There have been several studies designed to test the hypothesis
that small farm operators behave rationally (Yotopoulos, 1968; Hopper,
1965 and Schultz, 1964). Such studies generally conclude that pro-
ducers, even in the most backward areas, act as profit maximizers

within their technological and institutional constraints. Other
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findings conclude that peasant farmers seek status (Wolf, 1966) and
security (De Wilde, 1967) as objectives. Norman (1973, 43) found that
farmers in Zaria, Northern Nigeria have both security and profit
maximization in their goal set, since he learned that farmers in this
area used inputs in a manner consistent with a profit maximizing
objective but also adopted intercropping as an insurance against risk.
Heyer (1971) has stressed the "difficulty of deciding what it is that
the subsistence farmer aims for," and suggests that ensuring an adequate
food supply in drought years, producing a suitably varied diet,
maximizing the number of people fed and maximizing the market value of
output can be alternative objectives.

Connor (1954) discusses various hypotheses concerning the motives

of decision makers. He enumerates them as follows:

1. maximizing profits

2. producing at a level below the profit maximizing output

3. producing at a level above the profit maximizing output

4. preserving status quo

5. maximizing some preference function

6. survival of the firm

7. maximizing sales after obtaining some minimum profit level
8. selecting a course of action consistent with a satisficing

principle
The complexity of behavior and decisions of small scale farmers,
especially when the household is viewed as an integrated group, makes
it difficult to accurately model the rural household. Any choice of

analytic methodology is bound to be a gross oversimplification of reality.
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There are critics of the use of linear programming for farm
planning in peasant agriculture (Upton, 1974). Criticism usually
relates to the assumptions pertaining to its basically static nature,
the perfect knowledge assumption regarding prices, technology, etc.,
and the need to specify a single objective function. Nevertheless,
for a relatively low cost analytical device, it does provide the most
adequate analytical procedure for planning whole farm situations than

any of the commonly used techniques available to us.

1.4 Objectives of the Study

The general purpose of the study is to determine the effect that
certain heretofore ignored constraints on farm planning have on the
intensity of dry season cropping in an area known for its dependable
year round irrigation. Some of the constraints to be studied include
labor needed to maintain the traditional noncropping farm activities
(such as supplementary livestock enterprises, vegetables grown in the
"kitchen plot" and the harvesting of native fruits) and labor committed
to off-farm non-income generating activities (such as community service,
religious functions, weddings, funerals, etc.). Also attention will
be given to the extent to which the specialized functions of males and
females in crop production both by activity and by season of the year
may serve to constrain choice of dry season crops. In addition, the
need for the family to supply basic foodstuffs (especially rice) as
well as to meet certain family cash consumption needs on a seasonal
basis (particularly religious commitments) will be examined for their
influence on decisions regarding cropping patterns. Other constraints

customary in farm management analysis such as farm credit and the
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availability of family and hired labor during critical crop production

periods will also be considered.

1

.5

Specific objectives of the study may be stated as follows:

1)

2)

4)

to describe in detail Ban Pa Mark village and the individual
households of a 30 family sample of its inhabitants for the
two-fold purpose of (a) identifying and measuring critical
constraints surrounding the management of typical cropping
patterns, and (b) specifying representative farms and
individual household cases for more detailed analysis

to develop a linear programming model to incorporate the
constraints and to involve the representative farms and
household cases from objective 1 in such a way as to determine
possible reasons for dry season cropping being less than its
apparent full potential

to use the model developed in objective 2 to specify the most
appropriate dry season cropping patterns consistent with the
resource endowments and assumed constraints for the various
representative farms and case households

to interpret the linear programming solutions for their
implications for further research and extension program
implementation in the Multiple Cropping Project at Chiang

Mai University.

Methodology

1.5.1 Data

Data for this thesis came mainly from agro-socioeconomic studies

of Multiple Cropping Project (MCP) with which the researcher has been
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working closely in designing, collecting and supervising the acquisition
of data. In 1971 the MCP began a longitudinal study in two lowland
villages in the Hang Dong District including Ban Pa Mark. This study
aimed to collect a wide range of agro-socioeconomic data on a semi-
annual basis, i.e., at the end of rainy and dry seasons. It was found
that the six month interval was too long for farmers to recall
accurate information on crops, employment, income and expenditures.
As a result, an intensive study of Ban Pa Mark was conducted involving
a sample of 30 househo]ds2 including some of those contained in the
original sample.

Detailed information was collected daily from the 30 households
from July 1, 1973 to June 30, 1974. The main items of information
collected were: all labor (male, female, children, hired and exchange),
as well as power and supplies used in the production of each crop.'
Specifically:

- the employment of each household member in economic activities

- the cash and non-cash expenditure on food and other items

- all cash and non-cash income

In addition, time and motion observations were made of all labor
operations. Each plot was surveyed to enable these observations to be

. . 3 .
converted to a common unit (man hours per rai or tang~ per rai).

2The 30 households constituted a sample from a total of 44 house-
holds in the village of Ban Pa Mark.

3"Tang" js a local unit of yield measurement approximately equal
to 10.0 kilograms of paddy rice.
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Residents of Ban Pa Mark were employed as enumerators to collect
information from each household and also to observe family members in
their work. Each day the enumerators had to spend at least ten minutes
for an entire year with the farmer to get information of each day's
cropping activities, utilization of labor, income and expenditure
apart from observing them working in the field.

The survey data were aggregated into 13 periods of 28 days each
and some were published in report form by the project. These reports
provided some of the needed information for this study. However, for
this study detailed information on each household was required. This
was obtained from original field schedules and summary sheets obtained
by the researcher during a one month visit to Chiang Mai University

in July, 1978.

1.5.2 Procedures

The first step taken to fulfill the thesis objectives will be to
analyze in a descriptive fashion the data referred to above for the
purpose of determining the nature of the family household constraints.
This activity will also guide in the selection of case households and
representative farms for the subsequent analysis using a polyperiod
linear programming model.

The effects of household resource endowments and other types of
constraints on farm organization and family income will be analyzed
using a polyperiod linear programming model wherein the following
comparisons will be made:

1) case households within farm size strata will be compared on

the basis of 1973-74 existing conditions with programmed



2)

3)
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solutions utilizing the resource conditions found in the
actual cases. This will include a labor constraint in which
the actual reported amount of family labor allocated to non-
crop farm production and to off-farm community services will
be maintained.
The programmed results from the previous step involving the
described labor constraint will be compared with programmed
results obtained by relaxing the labor constraint. This is
to suppose that the above constraints are basically unchangeable.
This comparison will give an indication of the importance of
taking this type of constraint into account while doing farm
planning. The experiment will be referred to as a comparison
between "the constrained system" with the "unconstrained
system" with regard to specialized family labor activities.
The final comparison will be directed toward analyzing the
effect of farm size on the allocation of family resources
with regard to farm reorganization and family income. For
this phase, the LP solution from the constrained system for
the representative farms for the four farm size groups will

be compared.

1.6 Organization of the Study
The physical and institutional features of the Village of Ban Pa
Mark for their possible influences on household behavior will first be

undertaken. The findings will be presented in Chapter 2.

Three chapters will deal with issues of farm family labor alloca-

tion and utilization. The first (Chapter 3) will examine the



19
relationships between labor and the use of land. Out of this discussion,
the case households will be selected. The second chapter on labor
utilization (Chapter 4) will concentrate on how family labor is used
in the farm business with attention given to crop labor by enterprise
requirement, by sex, by source, and by annual seasonal distribution.
Chapter 5 will follow a similar format but will concern itself with
both the off-farm labor activities as well as a summary of the utiliza-
tion in both farm and nonfarm work.

From the discussion on the use of farm inputs, the attention will
then be diverted (in Chapter 6) to the rewards accruing to farm family
resources in the form of income and asset ownership. This will be
followed in Chapter 7 with an examination of how rural households spent
their money for business and other purposes.

The previous chapters will have identified the resource levels and
decision rules that will be incorporated in the model to be explained
in Chapter 8. Then in Chapter 9 the model will be utilized to conduct
the experiments described above. The results of using the model will
be presented in Chapter 9 with the findings and implications presented

in the final chapter.



CHAPTER 2
DESCRIPTION OF THE STUDY AREA

2.1 The Village of Ban Pa Mark

Ban Pa Mark is located three kilometers from amphur Hang Dong
(district center) and twenty kilometers south of Chiang Mai city
(see Map 1). The road to Hang Dong is a two lane paved highway that
is quite busy since it is part of the main highway that leads into
other districts such as San Pa Tong, Chom Tong and other provinces,
j.e. Mae Hong Son. To reach Ban Pa Mark, travel south along this
road toward Hang Dong, pass an open market before the district office,
turn left on a well graded laterite road, go for about three kilo-
meters, and the destination will be reached by crossing the bridge to
the left.

The village itself has three subvillages, Ban Pa Mark, Ban Don Ka
and Ban Muang Nga. The subvillages are surrounded on all sides by open
rice fields and are connected by an old narrow winding road. As in
most of the northern villages, the houses are clustered on the highest
land, along both sides of the road. Each compound has up to five
houses with no fence between the home lots. Many trees grow around
the edge of the compound, giving a nice cooling shade. Each household
is composed of a house, a rice barn, a pig pen, a buffalo shade and
perhaps a small kitchen plot. The houses are generally uniform in

construction, made of wood floor, raised about six feet off the ground
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and with clay tile roof. The open area under the house is conveniently
used for carpentering, handicrafting, cleaning, sorting crops, resting
and for neighbors to gather. The rice storage barns are of similar
shape. They are supported by six to eight wooden posts which must be
strong to bear the weight of the rice. The size of the barn varies
according to the household's rice production and thus it is an indica-
tion of the family wealth and income. Most of the families raise a
few pigs in the adjacent pen and some raise chicken and ducks allowed
to run freely about the compound. Buffalo and cows are usually tied
under a tree in the compound or at the rice barn post. Almost every
household has its own well which has water all year round and from
which the water is drawn for drinking and domestic uses. Sanitation
has been introduced into the village; newly built bathing rooms near

the well and lavatories (separate outbuilding) are evident.

2.1.1 Demographic Features

In July 1973, the village contained 69 households of which 44
households are in Ban Pa Mark, 11 households in Ban Don Ka and 14
households in Ban Muang Nga. At the time of the village survey, there
were 300 persons, composed of 105 male, 107 female and 88 children.
The birth rate is relatively low (3 percent) due to economic reasons
and the accessibility to knowledge ard facilities for a family planning
program. The female heads of household interviewed prefer to have an
average of four children, two sons and two daughters, since they per-
ceive that both sexes can perform work equally well and can have more
or less the same responsibility. The desire to have children to pro-

vide labor is offset by the cost of raising and educating a child.
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The death rate in the village is quite low. There is no evidence
of serious epidemic or sickness. The villagers themselves are
relatively well nourished and strong. Local diet seems unappetizing
for the urban people but is composed of adequate protein, minerals
and other nutrients. In case of sickness, medicines are firstly
purchased at the pharmacies in the Hang Dong district center and/or
the local trained doctors are visited and then to the Chiang Mai
hospital. The deaths reported are mostly old age and from accidents.

Few families have migrated to this village mainly because they
have taken over the farm from their parents, or some men are married
to the village women and moved in with her families. The migration
out from the village has been due also to marriage and jobs in town.
Not many young men and women permanently leave the farm to study and/or
work in town, due to few full time job opportunities. In 1978, in the
village itself, there were two households, one with a carving business,
and another with a furniture business, which together employ 7-8 male
and female skilled laborers. There is also a porcelain factory at the
entrance of the village which is expanding and employs some of the

villagers.

2.1.2 Physical

a. Soil Type

Ban Pa Mark is on low flat land with soil of a clay-loam, mostly
classified as part of the Hang Dong series soil type. According to
Dent and Onakupt (1966), "Hang-Dong soils are Low Humic Gley soil.

The top soil is loam to clay loam and the subsoil is clay loam to sandy
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clay loam. Hang Dong soil adjacent to Lampang soils of the lower parts
of the low terrace (as in Ban Pa Mark) have a sandy clay loam subsoil
from a depth of 40 to 60 centimeters. Structure is predominantly fine
to medium, subangular blocky to a depth of 1 meter or more. Consistency
is hard when dry and firm, slightly sticky and slightly plastic when
wet. Scattered iron-manganese concretions may occur in the deeper
subsoil."

Because of this type of soil, farmers have drainage problems in
the rainy season but since it has a high water table, it is favorable

for the dry season crops.

b. Rainfall

Ban Pa Mark has a tropical climate which is characterized by
distinct wet and dry seasons mollified by the mountainous topography
of the Chiang Mai Valley. Tropical climate has three major seasons.
The rainy season lasts from May until October but occasionally from
June to November while the Valley is under the influence of the South
West Monsoon. The average rainfall is about 1,200 millimeters a year,
with from 85 to 90 percent occurring in the rainy season.] Typhoons
from South China bring substantial amounts of rainfall during October
and November. On the average, September is the wettest month and
January the driest, but any of the months from November through April
may be exceptionally dry in some years. In late June and early July,
temporary drought may occur and persist for two to three weeks resulting

in severe damage to the young rice crop. Rainfall becomes certain

]Meteorological Department, Climatological Data of Thailand 1951-
1970, Bangkok, Thailand, 1971.
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again in July, reaching the peak in September, then receding in mid-
October. The rainy season is followed by the cool dry season from

November to February and the hot dry season from March to early May.

c. Irrigation

The cultivated land in Ban Pa Mark, a fertile loamy soil, requires
irrigation in the dry season. Also supplementary irrigation water is
necessary for the young rice crop in the rainy season. The cultiva-
tion of a second rice crop and some upland dry season crops are entirely
dependent on irrigation.

Before 1971, the village cultivation depended on the rainfall or
small streams flowing through the village or wells and dry season
cropping was minimally practiced. After the completion of the Royal
Irrigation Department Mae Taeng Project in 1971,2 the village has been
dependent on irrigation water which has been delivered to the fields
by means of a traditional irrigation system.3 Because the new water
source provides more reliable rainy season water it permits a 1argg
area of land to be farmed in the dry season. This has resulted in a
dramatic change in the use of farmers' labor and resources. Some dry
season crops such as soybeans, peanuts, and garlic are now being
planted. Additional cash inputs are needed but in so doing additional
cash income is provided. Farmers' time is used more effectively for

crops, but additional labor must be provided also to maintain the

2After the Mae Taeng Irrigation System completed in 1971, the dry
season area under cultivation increased from 8493 rai to 74,731 rai in
1974. Rapeepun Sektheera and Alan R. Thodey, "Irrigation Systems in
the Chiang Mai Valley: Organization and Management." Agricultural
Economics Report No. 6, Chiang Mai University, p. 88.

3For more detail on traditional irrigation systems, see IBID, pp. 81-95.
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irrigation canal. A small annual contribution is made to the water
users' association serving the village. This contribution varies
according to land size and is used for local maintenance material but
beyond this, no charge is made for water. The availability of water

has increased the value of land in this area.

2.1.3 Institutions and Ban Pa Mark Development

a. Infrastructure

Perhaps the greatest factor facilitating the development of the
Chiang Mai Valley into a market economy has been the development of
the transportation system. The highway system has been improved and
expanded as well as the feeder roads. The road from Chiang Mai to
Hang Dong is well travelled and runs to other districts and provinces.
There are two roads linking the village of Ban Pa Mark to Hang Dong.
One is a new well paved government road which runs east to Saraphi
located on the opposite side of the Ping River, another is a small
winding traditional road which runs through and around villages. This
road, even though small is good in all seasons. Transportation for
goods and people in and out of the village has become very regular.
Although special arrangement has to be made for a pick-up truck to
carry crops into town, there are regular buses for children and people
who study and work in town. The ox-cart is declining in numbers and
importance. In 1978 two households in Ban Pa Mark owned small Japanese
pick-up trucks which they use for carrying their own crops and servicing
their neighboring farms. Farmers have nearby motorist transportation

available at a reasonable cost.
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There is no pipe-water in the village. Each household depends on
the well in their compound for water. There is no electricity, even
though it is to be found at the district center, two kilometers away.
Kerosene is used for 1ight, wood is used for fuel. Naturally there is
no television but nearly every household has a battery operated radio.
There is no school in the village. Children must go to school in the
adjacent village. A health clinic is not found in the village but
there is one in the district center. Farm supplies ranging from seeds,
fertilizer and chemical spray to tools and small tractors are available
at the shops in the district center. The shops there carry a wide
range of both farm and household consumer goods. Bicycles, motorcycles,
and small tractors can be purchased by instalilment with a good credit
record. In the village itself, there are some small shops selling
vegetables, cooking ingredients, packed snacks, cigarettes, drinks,
and candy. One of the shops is owned and operated by a household<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>