AN ABSTRACT OF THE THESIS OF

Santita Nathalang for the degree of Doctor of Philosophy in Geography
presented on January 8, 1986.
Title:

-

A Spatial Analysis of Factors Influencing Farmland Conversion
in the Bangkok Metropolitan Area, Thailand

Abstract approved:

Signature redacted for privacy.
PhilT2L. Jjñon

Agricultural land conversion is a complex process that involves a
matrix of decisions and decision-makers.

This study examines the

nature and relative significance of spatial factors that influence the
decisions of farmers who either sell farmland to developers for urban
use or retain it for agricultural use.

The conceptual model views

farmers as boundedly rational individuals who seek satisfying economic
and noneconomic returns from land.

Their decisions are influenced by

urban-generated factors that reflect land demand, by agricultural

factors that determine the economic viability of agriculture under
urban influences as well as by the decision-makers' characteristics.

The study is done within the political and socioeconomic context of
Bangkok, Thailand.

The Thonburi region of the Bangkok Metropolitan

Area is chosen as an example of a land use transition zone
experiencing various urbanization pressures.

Aerial photography is

used to establish the location and magnitude of agricultural to urban

land conversion between 1967 and 1983.

Data from land use maps

constructed from the air photo base maps and data from the
Agricultural Census are used to test the research hypotheses of the
study.

The two primary research questions are:

1) Are the farmers'

decisions to hold or to sell land related to urbanization pressures,
economic viability of agriculture and farmers' characteristics?; and
2) What is the relative significance of these factors in influencing
land conversion?

Bivarjate correlation and multiple regression

analyses reveal the significant relationships of farmland conversion
and the following variables:

accessibility of land parcels, level of

agricultural investment, age, education and occupational status.

The

dominant explanatory variables are the proximity to community centers
and major roads.

Secondary to them are the roles of farmers' age,

education level and investment in irrigation.

The effects of the

other decision-maker's characteristics and agricultural variables are
marginal but statistically significant.

The study provides insight

into the roles of agricultural viability as well as urban demand
factors and decision-maker's characteristics in influencing the pace
of land conversion in the developing country.
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A Spatial Analysis of Factors
Influencing Farmland Conversion
in the Bangkok Metropolitan Area, Thailand

CHAPTER I
INTRODUCTION

Irreversible loss of agricultural land is an important resource
issue worldwide.

While data are available on the loss of

agricultural land to cities in the industrial countries, there is
little published information in the Third World where the most rapid
urbanization is occurring.

Between 1950 and 1970, urban population

in developing countries rose at an annual rate of 5.0 percent in
Africa, 4.5 percent in Latin and South America, and 4.0 percent in
Asia.

These urban growth rates were faster than the growth rates for

the total national populations:

2.4 percent in Africa, 2.8 percent

in Latin and South America, and 2.3 percent in Asia (Lubell, 1984).
The trend is toward population concentrations in larger cities.
Increasing urban land requirements means that more land will be taken
out of agriculture, much of which is fertile cropland.
While agricultural land loss to urban use is more rapid in
developing countries, the concerns are oriented more toward
dimensions of the problems and possible solutions than toward the
nature of the process itself.

There are studies on the extent of

urbanization and land conversion, changing land supply, future
projections, impact studies and policy formulation.

For example, in

its report to the 1976 U.N. Conference on Human Settlement, India
estimated the expansion of nonagricultural land use between the years
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1970 and 2000 (Brown, 1978, P. 13).

Another study addresses the

environmental impact of urbanization on the limited agricultural
Other studies

resource base of Libya (Mahmood-Misrati, 1983).

investigate land use policies to control urban expansion on the
fringe of the capital of Thailand (Suksai, 1981; Archer, 1983).
Studies of land conversion in developed countries are more
extensive as they explore both the structure and the process of land
conversion as well as innovative techniques and programs to control
it.

Nevertheless, most studies assume that land use changes in the

urban field can be explained in terms of direct urban influences.
Among the advocates of this viewpoint is Clawson (1962) who affirms
that urban growth and urban demand are major causal factors in the
rise of land prices, suburban growth and land speculation processes.
The reason urban growth models tend to exclude agricultural factors
is that the differential or locational effects of agriculture upon
suburban land values have been relatively minor.

Since rising land

price is an indicator of potential urban development, and urban
demand factors are major causal factors, it is logical to examine
land conversion from the an urban demand perspective.

Consequently,

agricultural land use changes are seen as the result of negative
impacts from urbanization even though there are rural-urban
interactions that produce some land use changes.

Although Clawson

does not take agricultural factors into consideration, he admits that
if agriculture has any role in urban expansion it may guide the
direction, and nature of the suburban growth.
point that most researchers omit.

However, this is the

Empirical studies that may clarify
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the relationship of both urban and agricultural factors in the
spatial arrangement of land development are still needed.
Evidence exists to suggest that agriculture and urban forces
interact in a positive fashion.

Part-time farming develops,and

intensive agricultural enterprises expand on the rural-urban fringe.
The growth of part-time farming indicates that preferences of urban
population for a certain degree of rural life helps maintain some
agricultural land, if not in a true commercial sense.

The growth of

intensive agriculture on the urban fringe suggests that even though
urban anticipation creates a negative impact on agriculture, some
types of agriculture persist in the urban shadow.

Agriculture that

can survive economically adjusts itself by intensifying the operation
or adopting special crops for the urban market, or serving the needs
of urban people for rural life.

For example, an increase in improved

agricultural acreage occurs in some Canadian fast-growing
metropolitan areas.

An increase in part-time and hobby farming slows

the rate of agricultural land loss in fast growth regions of Canada
(Bryant, 1976).

There is not much understanding about the roles of

both agricultural and urban demand factors in influencing the pace,
direction and nature of land conversion.

And, in the case of

developing countries, there is a greater lack of understanding of the
process of land conversion in these countries in general and about
the roles of urban and agricultural factors in particular.
The purpose of this research is to examine how both urban and
agricultural factors help shape the spatial pattern of the land
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conversion process in a developing country.

The research questions

are as follows:

What is the nature of urban and agricultural locational
factors that affect land attractiveness to urban development and the
likelihood of land conversion to urban use?

What is the relative significance of these factors in shaping
the spatial pattern of land conversion at a local level?
How do the results compare to the findings of other
researchers who have contributed to the understanding of the land
conversion process?

The examination of how and to what extent urban and rural
factors influence land conversion is viewed from the standpoint of
decision-makers who have to deal with both factors.

Rural landowners

hold a large portion of urban fringe land and make avaflable the
supply of raw land for land developers to select from.

They consist

mainly of farm operators and to a lesser extent such rural
landholders as investors and speculators who may rent land to farmers
while they wait for anticipated capital gains from land sale.

Since

developers assemble land with urban demand factors in mind (Kaiser,
1968), the group of people most likely to consider both agricultural
and urban factors are farm-operators who hold most rural land on the
urban fringe.

This research cuts across the traditions of spatial analysis
commonly used in the geography of resource use.

Following the

spatial analysis tradition, attention is focused on the factors of
land conversion in terms of their location, pattern and organization
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in space. The emphasis is more on the process of land development
than on the structure of spatial arrangement of land conversion.
The area selected to study the interaction of urban and
agricultural factors is a western part of the rural-urban fringe of
Bangkok, Thailand.
developing country.

Bangkok is an example of urbanization in a
The urban share of the national population is

less than 25 percent, which is relatively low by western standards.
The growth rates of urban population and urban land are much greater
(5.3 percent annual population growth rate between 1970 and 1980),
(Economic and Social Commission for Asia and the Pacific, 1982).
Natural increase and rural-urban migration result in the spatial
polarization of population distribution where urbanization is overly
concentrated in a few places.
predominantly rural.

The rest of the country remains

Rural-urban migration is caused by pressures on

rural land, farm problems, and the wide disparities of employment
opportunities, income, and education between rural and urban sectors
that draw migrants toward large cities.

Problems faced by rural

labor include inadequate farm size, loss of ownership titles, farm
rental, debts, oversupply of labor and related underemployment of
labor in farming, and general rural poverty.

In addition,

urbanization in developing countries is not accompanied by expansion
of manufacturing industries as in developed countries.

Employment

opportunities that require skilled labor are limited, therefore,
rural migrants are absorbed into the service sector of the economy
which offers low wages (McGee, 1971).

Low-income migrants, who tend

to live in slum areas and on the outskirts of the cities where land
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values are relatively low, must bear the transportaion costs to the
workplace.

Intense population pressures on urban land cause not only

housing problems and spatial expansion of cities but also such
problems of urban services as inadequacy of water and sewerage
facilities, traffic congestion, provision of health and education and
other urban problems.

The study area is a part of the urban fringe of Bangkok locally
called the Thonburi region.

It is close to the city core of Bangkok,

separated by the Chao Praya river as shown in Figure 1.1.

Being

close to the core area of Bangkok, Thonburi has received varying
degrees of urban pressure in terms of population growth and farmland
loss that range from high to low as the proximity to the core area
decreases.

Agriculture in the region is well diversified and

includes rice, fruit, vegetables, and ornamental plants.

Orchards in

Thonburi and the contiguous Nonthaburi and Propradaeng areas provide
the greatest variety of fruits for the urban fresh food markets.

It

is also an important vegetable production area that provides fresh
produce to large wholesale fresh food markets, almost all of which
are located in Thonburi region (Crawford, 1978).

With pressures from

land conversion in the important agricultural areas, Thonburi
provides an interesting example of how urban-rural conflicts and
factors of change influence land conversion.

The study of factors of land conversion in this portion of the
Bangkok fringe provides a different setting from those studies of
developed nations.

Urbanization in developed countries is

characteristically different in that it follows a well-balanced
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urban hierarchy.

Rural to urban migration occurred until the 1970's

when the growth of small towns and nonmetropolitan areas began to
increase faster than that of the large cities (Beale and Fugitt,
1976;

Berry and Dahmann,1980;

Fletcher and Little, 1982).

The

trend is toward population redistribution from cities and suburbs to
small towns and the countryside throughout the nation due to changing
In contrast, the trend of

social preferences for country lifestyles.

population redistribution in the Third World is still toward a few
large cities due to farming problems and wide income disparities
between rural and urban areas (Renauci, 1981).

This study is expected to add to the understanding of land use
processes by throwing some light into the less-examined role of
agricultural factors and their interactions with urban factors in
influencing the spatial pattern of land conversion.

The insight

gained from this study may have some policy implications for
improving land use controls and for agricultural preservation
programs.

As for Thailand, this research is expected to add to the

understanding of the land conversion process.

The study is divided into six parts.

The first chapter puts

into perspective the need to investigate urban and agricultural

factors of the land conversion processes in developing countries.
The second chapter reviews the state of knowledge and understanding
about land use changes and land development.

The third chapter

provides the background to the evolution of Bangkok, where urban
pressures pose serious urbanization problems to the agricultural
countryside.

The fourth chapter focuses on the development of a
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conceptual framework and on data collection and data handling.

The

fifth chapter discusses the results of the research, and the last
chapter compares the results with previous research findings and
concludes with policy implications for land use control.
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CHAPTER II

THE PROCESS OF AGRICULTURAL LAND CONVERSION:
A LITERATURE REVIEW

The process of land development and conversion of agricultural
land and open space is an important societal concern.

Literature on

land conversion can be classified into four basic categories.

One

body of literature estimates current and future supply and demand for
different types of land use (Coughlin et al., 1977; Crosson,
1977,1979; Dill and Otte, 1971; Hart, 1976; National Agricultural
Lands Study, 1981; Plaut, 1980; U.S. Soil Conservation Service, 1971,
1977, 1979; Smit, 1981).

A second body of literature examines

urban-rural resource conflicts and externalities created by urban
sprawl (Berry, 1978; Brown et al., 1981; Coughlin et al., 1981;
Downing, 1969; Harris and Allee, 1963; Real Estate Research
Corporation, 1974;

Phipps, 1981).

A third area of research examines

land use policies implemented to control land development and protect
agricultural land (Conklin and Bryant, 1974;
1975).

Gustafson and Wallace,

A fourth area of research focuses on the land conversion

process itself and the factors related to the process.

The remaining

part of this chapter will discuss the research in this area.
In their attempts to understand the spatial pattern and the
forces underlying urban growth and land conversion, researchers have
traditionally used a geographic-economic location theory approach.
The literature before the 1960's deals predominantly with either the
internal structure of cities or rural land use pattern in general
rather than focusing on the rural to urban land use shift.

Among the
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pioneer researchers are Von Thunen (1826), Burgess (1923), Hoyt
(1939), Harris and Uliman (1945).

Von Thunen's theory is concerned primarily with the effects of
transportation costs at different spatial locations on the rural land
In his book, Der Isolierte Staat,

use pattern around a central city.

which was published in 1826, he assumes an isolated state with
uniform climate, topography and fertility.
has one central city.

The hypothetical state

The state inhabitants travel by using

primitive transportation facilities.

The uniformly fertile land

requires similar production costs at every point.

Therefore, land

rent declines outward from the central city reflecting increasing
transportation costs.

This results in a concentric land use pattern

around the central city.

The first zone around the central city

contains intensive uses.

The second and third zones are allocated to

uses involving heavy, bulky and hard to transport commodities, while
those uses involving more easily transported products are located at
a greater distance from the city.

Von Thunen's model lays the basic

foundation for explaining the principal relationship between spatial
location and land utilization.

Parallel to Von Thunen's concentric rural land pattern is
Burgess' theory of concentric zones of urban land uses (1925).

The

internal city structure consists of the central business district
surrounded by a transitional zone,

working-class housing zone,

higher-income residential zone and commuters zone respectively.
Burgess' theory lacks necessary modifications to explain the roles
and impact of transportation routes, physical barriers, changing
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social preferences in land use, and satellite cities and shopping
centers on the radial structure of the city.

The refinement of the concentric-zone hypothesis is provided by
Hoyt's sector theory of urban growth (1939).

Assuming a pie-shaped

city with a central business district and many sectors extending
toward the periphery, Hoyt proposes the axial development of
particular land uses expanding outward along principal transportation
routes.

The sector theory provides a reasonably realistic

explanation of the basic structure of land uses in modern industrial
cities where sites go to the highest bidders and where the process of
urban development is not constrained by cultural and institutional
controls.

However, the major weakness of both Hoyt's and Burgess'

theories is the use of one single central business district which
fails to explain the existence of other additional business districts
away from downtown.

It is Harris and Uliman (1945) who make significant adjustments
for a city structure with multiple nuclei.

This concept indicates

urban areas with more than one business district.

These urban areas

have a principal or downtown business district that provides a
central core, but they also have additional business districts
located along major streets at some distance from downtown.

Each of

these districts becomes a nucleus for a competing hierarchy of land
uses.

The combination of multiple nuclei theory and sector theory

provide a meaningful explanation of land use patterns in modern
cities.
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Except for Von Thunen's theory, all other theories do not have a
precise statement about the process and mechanisms that underlie the
observed land use pattern.

All five researchers observe the

declining intensity of land use from the center of the city outward
to the city's periphery and into the countryside.

As the gradient of

land use intensity is similar to that of population density, a number
of researchers seek to explain the relationship between population
density and distance from the center of the city.

This

decentralization of population affects the city radius and per capita
land consumption.

Clark (1951) is the first to develop the

density-decay model.

Clark follows Burgess' line of thought about

concentric zonation, but he suggests that zonation is only a crude
representation of what should be represented as a gradient.

He

postulates that urban population densities beyond the limits of the
central business district decline exponentially as an exponential
continuum with distance from the center of the city.

His line of

thought is pursued by a number of researchers such as Stewart and
Wantz (1958), Newling (1969), and Latharn and Yeates (1970) who show

that this outward displacement of density profile results in
expansion in the radius of urbanized areas.

The description of urban population densities as they vary over
distance is from a static perspective.
added to make dynamic models.

The time dimension is later

In his wave analog model, Blumenfeld

(1954) compares changes in density gradients over time and distance
as ocean waves.

Population density in each concentric zone in

succession raises relatively steeply to a peak, then declines more
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slowly and flattens out as one goes outward from the city center.
Blumenfeld's analog is taken by Boyce (1966) and placed in the
context of the expanding edge of a metropolis.

Boyce identifies

three kinds of waves within metropolitan areas.

The first type is a

recession wave which occurs in the outer area of the central city.
It is characterized by a decreasing change in population over time.
This change moves outward from the central area.

The second type is

a precession wave which causes turbulences in land uses, land values
and land ownership.

This is characterized by speculative land

holdings and by idling of farms.

This precession wave moves ahead of

the main advance of actual urban development.

The third type of wave

is a tidal wave which is the actual front of urban settlement.

Along with dynamic changes of population density over the
urban-rural land continuum, a related line of research focuses on
stages of urban development of particular places. Based on empirical
study of the New York metropolitan area, Hoover and Vernon (1959)
propose five stages of neighborhood development.

Beginning with

single family residential development, a neighborhood is succeeded by
higher density building and population growth until population had to
decentralize.
renewal stage.

The thinning out stage is then followed by the
The ideas of Hoover and Vernon are further

elaborated by Birch (1971) who relates the physical evolution to
social change.

He points out that people who live in younger

neighborhood are wealthier, better-educated and had children.

Those

who live in older neighborhood are poorer and less well-educated
families.

The concepts of Birch, Hoover and Vernon confirm Burgess'
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already-developed idea of invasion and succession in different
concentric zones.

The density-decay models, the wave analog models and the stage
growth theories shed some light on some of the dynamics of urban
growth at the metropolitan level.

distribution of

They examine the

population density within settlements, but omit the distribution of
population density between settlements throughout the urban
hierarchy.

It is Best and his colleagues (1974) who observe the

relationship between town size and population density.

They

empirically develop the density-size rule stating that land provision
for settlements, which is the reciprocal of density, varies
systematically with population size.

As the population size

increases, the land provision declines exponentially.
density of development rises at a decreasing rate.

That is, the

However, Pierce

(1979) sees that the rule can alternatively be expressed in terms of
the relationship between population size and two other variables:
magnitude of developed areas, and persons per hectare.

Both

variables have often been used to measure the physical structure of
towns and cities.

Arguing that the studies of Best et al. (1974) and

other researchers are more concerned with the end or average product
of the growth process rather than the mechanics or marginal product
of it, Pierce investigates whether there are similar regularities in
the relationship between the quantity and intensity of new urban
development and population change for a given time interval.

He

forms the inter-city conversion size rule which confirms that the
relationship of the quantity and intensity of land conversion with
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change in population is similar to the relationship of quantity and
intensity of existing development with population size at a given
point in time.

In Pierce's (1979) words:

"for any given time

interval, as the growth in the city's population increases, the
developed area will also increase but at a decreasing rate" (p. 337).
Also, per capita consumption of land decreases with larger population
size.

Both reflect an increase in demand for land and the capacity

of higher-density cities to absorb more population growth per unit of
conversion than lower-density cities.

Literature on density gradients, land use structure and urban
growth demonstrates the attempts to provide a rational framework for
describing and understanding land development.

Nevertheless, they do

not precisely explain the process of land development in terms of
factors underlying such development.

The earliest attempts to

explain factors of land development come from two economists, David
Ricardo (1817), who developed agricultural rent theory, and Johann H.
Von Thunen, whose concentric land use rings have already been
mentioned.

Both of them recognize that rent is the mechanism that

influences the allocation of land between competing land uses.

Rent

is the economic return to land resources for their use in production.
Ricardo attributes rent to differences in the fertility of land,
whereas Von Thunen explains the distribution of rent in terms of
differences in location with respect to a central market.
Ricardo's agricultural rent theory emphasizes the variation in
fertility of land as one factor affecting the rent-paying capacity of
land.

With abundance of fertile land in a society, only the most
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There is no payment

fertile land will be brought into cultivation.

of rent for that use because the most fertile land is still abundant.
As population and demand for land increased, land of inferior quality
will be used.

Since production costs on inferior land are higher,

product prices must increase enough to cover the higher unit
production costs.
land.

This leads to an economic surplus for the fertile

Competition for land will result in highest rent for the

landlord with the most fertile land.

While Ricardo1s theory deals with only one factor affecting rent
from land, Von Thunen points out that location is another important
rent-determinant.

When crops are produced on land of similar

fertility, the land located near the city yields higher rent than
land located at greater distance.

The rent differentials are caused

by different transportation costs at varying distances, given that
production costs and product prices are the same for land of similar
fertility.

Transportation costs increase away from the city.

Agricultural land at greater distances will bear higher
transportation costs and produce less land rent.

Since competing

land uses go to the highest rent bidder, land nearer to the city is
allocated to more intensive type of land use.

Von Thunen's ideas

about the relationship between cities and agricultural land around
them is taken by many researchers to explain urban fringe conditions.
They approach the problems in two different ways:
approach and the reverse approach.

the direct

The direct approach applies Von

Thunen's model of agricultural land use allocation to the problems of
rural-urban land conversion.

Barlowe (1978) indicates that rent
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functions of urban land use decline with distances in the same way as
those of rural land uses, hence, the gradation of urban and rural
land uses from intensive to extensive uses as distance increases.

He

uses his margin-of-transference approach to explain land speculation
and the edge of urban areas.

Relaxation of transportation

constraints, caused by widespread use of automobiles, affects the
rent gradients, and increasing suburbanization and urban sprawl as
well as impacting on land values and agricultural operations.

Muth

(1970) assumes similar rent gradients in his analysis of the
relationship of changing market conditions with land rent and land
conversion.

The direct approach is criticized for assuming

unrealistically that rent from agricultural use is derived
independently from rent from urban use.

It is Sinclair (1967), the proponent of the reverse approach,
who suggests that such derivation of rent is no longer true in
modern industrialized societies.

Rather, rents from agricultural

land near urban areas depend upon urban pressures.

Transportation

costs to the market are no longer the primary determining factor in
the patterning of agricultural land use around urban areas due to
improvements in transportation and refrigeration.
factor is the

Instead, the major

competition between agricultural and nonagricultural

land uses, causing uncertainties and speculation in land development.
It is less practical to invest highly in agricultural capital and
labor near land where urbanization is anticipated.

As a result,

agricultural land near cities becomes idle or changes to more
intensive uses with distance from the city.

The further a farm is

19

removed from pressures of urban development, the higher its
agricultural rent-yielding capacity and intensity of production.
Sinclair's model, however, focuses mainly on the effects of
urban anticipation on agricultural rent and land use pattern.

It is

not based on economic factors such as transportation costs.
Kellerman (1978) refines Sinclair's model by considering the
interaction of market demand for agricultural products and spatial
competition between farm and nonfarm uses on land rent.

Market

demand for farm products causes higher values of agricultural land
and more efficient local production.

Urban pressure changes the

availability and price of such agricultural production components as
labor, capital and land.

Farmers sell their land if profits from

conversion exceed profits received from agriculture.

Vacant land

around urban areas reflects zero rent from agriculture in expectation
of higher urban rents.

This is caused by speculator's expectations

of urban growth and by farmers' willingness to invest and continue
farming.

As distance from the city increases, urban wage pressures

decrease and, thus, increase rent from agriculture.

Agriculture also

gradually changes from metropolis-oriented production to production
for megalopolis market.

Although the

Thunian model of rent, transportation costs and

land use pattern is not relevant to modern circumstances, it
influences economic analysis of residential location decisions.

Haig

(1926) emphasizes the importance of two factors affecting residential
location:

effects of proximity to the central city on site rents,

and personal choice considerations.

An accessible site offers high
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rent because it saves transportation costs, and thus, minimizes the
costs of overcoming "friction of space."

Alonso (1964) criticizes

that Haig's logic of minimizing costs of friction is not realistic.
Alternatively, he suggests that locational choice of household is
determined by lot size, price of land, household income and destance
to city center.

A typical household chooses location and lot size

that minimized total costs.

In a different approach to explain the role of land rent on
urban growth on the fringe, Muth (1970) suggests a relationship
between changing market conditions and the changing areas in which
two competing industries, agriculture and housing, are located.
Increases in demand for housing, which have greater elasticity than
agriculture, increase land price and rent.

This results in expansion

of housing and decline of agricultural land around the city.

Other

variables that influence areal expansion of these competing
industries include changes in wages, changes in price gradients, and
neutral technological change.

Muth's model, however, is criticized

for reflecting "unreal demand" or speculation on urban land which
causes a more than needed increase in land values over too large an
area.

The traditional economic-geographic approach provides insight
into the pace and character of the land development process in
general, but it does not explain why some parcels of land are
developed and others are not.

A departure from this traditional

approach is the behavioral approach which investigates the land
conversion process from the perspective of involved actors or
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decision-makers.

This actor-oriented approach considers land

conversion and land development as a summary response to a broad
spectrum of environmental, socioeconomic and political considerations.
The selection of a parcel of land for development, occupance and use
is the result of the perception of anticipated advantage.

This

perception is the product of a balancing of costs with anticipated
benefits.

Both costs and benefits are environmental, socioeconomic

and institutional factors related to a particular location.
Pioneers in this paradigm of the land conversion process are
researchers at the Center for Urban and Regional Studies, University
of North Carolina at Chapel Hill (Chapin and Weiss, 1962; Kaiser and
Weiss, 1970; Kaiser et al., 1968; Kaiser and Weiss, 1967; Kaiser,
1968; Kaiser and Weiss, 1969; Smith, 1967; Fisher, 1966).

They

propose that the spatial pattern of residential urban growth is the
result of complex decisions and actions by a multiplicity of
individuals and groups, each guided by his own incentives.
three groups of key decision-makers:

There are

predevelopment landowners,

residential developers, and household consumers (see Figure 2.1).
Predevelopment landowners, which include farmers, investors and
speculators, control the supply of potentially developable land by
deciding to sell their land or to hold it.

Residential developers

consider potential demand for housing, choose locations that meet
specifications of the market, and purchase and build houses.

While

predevelopment landowners determine the supply of developable land,
developers determine the availability of suitable housing structures
and location alternatives within the framework of profit maximization.

land

Source:

John Edward Smith.

1967.
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Developers try to make location decisions that minimize development
costs and maximize profits.

By contrast, household consumers choose

houses that maximize their utility.

They tend to choose houses rather

than locations, and their choices are limited by the availability of
housing and location alternatives (Kaiser, 1968).

Also involved

during the whole conversion process are the realtors, financiers and
government officials who support the key decision-makers.

The complex

decision-making based on these factors results in the spatial pattern
of land development.

The decision-making process is influenced by three sets of
decision factors:

contextual factors, property characteristics and

decision agent characteristics.

Contextual factors are socioeconomic

and public policy decisions that determine the rate and type of
development and the general structure of decision agent and property
characteristics.

Examples of socioeconomic factors are economic

cycles, capital gains taxes, installment contracts, urban growth
prospect, demand for land and housing, capital accumulation and
interest rates, consumer tastes and preferences.

These public policy

factors are important in encouraging or discouraging land development.
Property characteristics are the physical, locational and
institutional characteristics of a particular parcel of land.

Physical characteristics are the topography and inherent soil
properties of an individual site.

Locational characteristics are the

relative location of the site within the spatial pattern of urban
activities such as accessibility to employment areas.

Institutional

characteristics of the parcel are also not inherent to the land but
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represent attributes applied directly to the land such as zoning.
These property characteristics are considered to be most important
since they can be changed to improve the attractiveness and
profitability of development.

Decision-agent characteristics are the motivations and
expectations of the actors in the land development process.

These

characteristics sometimes play a large role in influencing the
decisions to sell or hold land, to locate sites of urban development,
or to establish public policies concerning land development.
There are different sets of factors influencing the decisions of
predevelopment landowners, developers, and household consumers.
According to Kaiser et al. (1968), factors that are most important in
the decisions of landowners to hold or to sell their land include
their occupation status, ownership type, residential status, and how
long they hold the land, land values, and amount of nearby urban
development.

For residential developers, however, property characteristics
become very important in their decisions.

Among these are the

socioeconomic rank of the site, level of zoning protection, distance
to the nearest major street, availability of public utilities,
proximity and access to existing development.

The influence of

locational aspects of property characteristics is spotty and
inconsistent when compared with that of institutional site
characteristics.

The physical aspects of property characteristics

have the least effect on subdivision location.

Decision-agent and

contextual factors modify the basic relationship between property
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characteristics and conversion.

Kaiser (1968) argues that the

profit-maximizing solution to developers' location decisions depends
more upon site characteristics and types of developers than upon the
intended type of consumer market.

The study of developer behavior

along this line is supported by several empirical analyses such as
Goldberg (1974) and Bather (1976).

Goldberg and Ulinder (1976)

confirm that shopping for land appears to be one of the developers'
prime areas of cost minimization.

They are most concerned with

factors affecting their development costs and place less emphasis on
variables that affect the value of their products.
As for consumers'selection of new dwellings, the decision-agent
factors predominate while the role of accessibility in residential
mobility and residential choice are relatively weak.

Among the

important decision factors are race and income of households.
Lower-income households and nonwhites tend to move shorter distances,
locate in the central cities, rent apartments and own cheaper housing.
Residential experience, especially tenure are also important in the
decisions.

Renters are more likely to move.

Larger households and

those who live in larger places or occupy expensive houses tend to
move to larger places or occupy expensive houses again.
The decision-making framework of Kaiser, Weiss, Chapin and their
colleagues at the Center for Urban and Regional Studies contributes
significantly to the understanding of land development process.
Nevertheless, the developers' model emphasizes the importance of
property characteristics in the location decisions and is biased to
the developers' viewpoint rather than giving a balanced view of
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overall residential growth process.

Therefore, Harmer and Webb (1978)

attempted to build a developers' decision-making model incorporating
not only the actions of developers but also their interaction with
other groups of decision-makers such as financiers and government
In this

planners in the land acquisition and development process.

light, Harmer and Webb de-ernphasize the role of location factors in

contributing to the spatial form of the city.

They argue that when

developers assess their profit motives with institutional and planning
considerations, the site and location factors represent only a cost
element, especially capital costs, to the developers.

Factors that

override the developers' location considerations in selecting land for
subdivision include government decisions that provide limited location
alternatives for developers, such as zoning as well as variation in
local government development charges and selective implementation of
planning control.

Other factors include disproportionate increase in

the relative costs of labor and building materials, and the
unpredictable nature of rural landowners and financiers.

These

factors make it difficult to realize locational preferences.

The

profits that developers make are often marginally dependent on
location and accessibility considerations.

The models of researchers at the Center for Urban and Regional
Studies and that of Harmer and Webb provide important insights into
the conversion process since conversion is the result of human
decisions within physical, socioeconomic, and institutional framework.
However, there are some limitations to the approach.

Their samples

are limited to advanced industrialized countries, namely, the United

27

States and Australia.

Their models are limited to one sector of the

land market, new single family residential development.

Honea (1976)

expanded his analysis to the industrial sector of the land market,
identifying variables that influence potential industrial sites.
Analysis of other sectors of the land market are still lacking.

In

addition, analysis of predevelopment landowners does not classify
types of landowners such as farmers, investors, speculators, and other
types of owners.

The only categories of occupation and ownership

types in the analysis by Kaiser and Weiss (1969) are retired versus
not retired, and single versus joint ownership.

These do not tell how

different groups of landowners perceive in their decision-making
process.

Apart from the actor-oriented, decision-making approach, several
researchers take other approaches to explaining the land conversion
process.

With the advancement of quantitative techniques, new methods

of explanation emerge such as graph theory.

Graph theory is applied

by Hepner (1979) to examine the private land developers' decision
framework which includes economic factors, desirability and such
locational factors as availability of utilities and services and
zoning regulations.

With the weighted directed graph, Hepner is able

to explain and predict the structure, stability and possible land use
changes at the urban fringe through time.

He also finds that area

desirability as determined by perceived prestige and beauty of an area
is a very important location criteria for all developers.

On the

contrary, physical site factors such as soil characteristics, property
tax rates and accessibility are much less important.

The more
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important role of neighborhood quality rather than accessiblity to
employment center is confirmed by Stegman (1969) in the residential
choice.

Review of above literature suggests that factors influencing land
development are those that determine both supply and demand for the
land market.

While contextual or macro factors limit and determine

the general type and amount of land development, microfactors, which
consist of property and decision-agent characteristics, explain the
spatial character of land development and where conversion is most
likely to occur.

The literature indicates five groups of microfactors

that explain land conversion:

physical characteristics of sites;

accessibility; institutional or regulatory characteristics;
availability of public services; and characteristics of landowners,
developers, and consumers.

Physical characteristics of parcels, such as steep slopes and
good or poor drainage, promote or limit construction because
developers tend to utilize land which is most readily and economically
available and provide least costs of development.

Chapin and Weiss

(1962) study five cities in North Carolina and tentatively confirm
that poor drainage characteristics tend to discourage land development
in vacant areas.

Furuseth (1979) confirms the importance of soil

drainage factors, but found that other environmental factors, such as
septic tank drainfield limitations and soil shrink-swell potential,
are not important.

In contrast to the generally weak roles of

inherent physical characteristics, the amenities of the area and
neighborhood quality are significant in land development and
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residential choices, as suggested by Hepner (1979) and Stegman (1969).
No less important is the impact of existing developed areas near the
parcel which proves to be one of the most significant factors in the
findings of Lee (1979), Goldberg (1974), and Furuseth (1983).
Accessibility factors have been used extensively to explain land
development since the earlier literature.

They represent the quality

of a location with respect to socioeconomic activities linked by the
transportation system.

Accessibility is measured by either relative

distance or travel time.

The importance of accessibility on

increasing land value, triggering and intensifying land development
has been repeatedly confirmed by Chapin and Weiss (1962), Furuseth
(1979), and Heenan (1968).

The strong association of commercial,

industrial and high-density residential uses with highway interchanges
and intersections has been noted by Stein (1969), McKain (1965), and
many other researchers.

Some recent studies, however, find the role

of accessibility superseded by other factors.

For example, Hepner

(1979) finds that area desirability in terms of amenity and social
prestige is more important than accessibility.

Regardless of

variations in findings, accessibility still remains an important
determinant of land use change.

Availability of public services and infrastructure such as
sewerage and water services, schools and fire protection, is another
set of land development factors.

Chapin and Weiss (1962) tentatively

conclude that availability of community services and facilities tend
to intensify land development. The timing of public services is
debatable.

Milgram and Mansfield (1967) observe that sewer and water
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lines generally precede development.

Those areas where sewer lines

are not available remain relatively undeveloped.

Schools, fire and

police stations, parks and playgrounds generally follow development
rather than precede it.

Goldberg (1974) observes that local

government will not allow development without sewer trunklines.
However, Lee (1979), Hepner (1979), and Goldberg and Ulinder (1976)
found that while the presence of public services generally stimulates
development in an area, the absence of such services seldom inhibits
development.

If the services do not currently exist, developers do

not begin their projects unless they are certain that public services
can be provided later.

Furuseth (1983) supports the point that while

infrastucture location plays a critical role in determining urban land
use patterns, regulating land use by public service policies may not
be a panacea to agricultural land protection.

To withhold public

urban services only leads to increasing development costs but will not
stop conversion.

A dissension from general finding about the

influence of public services on conversion is expressed in Lee (1979).
She finds that the greater the distance from trunk water line, the
more urban land use change occurs.

This may indicate the use of

private wells as an interim source of water.

Regulatory measures are another group of land conversion factors
that affect the supply of land for development, although their role is
generally weak.

Reps (1972) and Lee (1979) find that zoning and

annexation variables have little impact in developing areas.

Harvey

and Clark (1965) explain that public regulations tend to imbalance the
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attractiveness of competing areas, making less controlled areas more
attractive for land development.

Characteristics of landowners, developers, and households
comprise another group of factors affecting land development.
Preferences and expectations of individuals can sometimes be major
factors in decision-making.

Brown et al. (1981) find that landowners

often refer to ownership type and life cycle factors as reasons for
selling their land.

Kaiser et al. (1968), Kaiser and Weiss (1969),

Parke and Burgess (1925), Alonso (1964), and Milgram and Mansfield
(1967) explore different aspects of decision-maker characteristics and
suggest their importance.

Investigation of literature to this point indicates that the
explanation of what influences land conversion tends to be dominated
by an urban perspective.

There are still unanswered questions if some

attributes of agriculture may play a role in agricultural land use
change and conversion.

Bryant and Greaves (1978) point out that urban

fringe agriculture is characteristically seen as responding to
pressures induced by urbanization.

Such responses are considered

negative for agriculture in terms of modification or degeneration of
agricultural system or shift of land use from rural to urban.

This

viewpoint does not permit nonmetropolitan factors, such as
technological change, interregional competition or changes in
structure of agricultural business, to influence agricultural land use
change on the fringe.

Bryant (1976) and Bryant, Russwurm and

McLellan (1982) examine the roles of agriculture-oriented factors in
the process of land use changes.

These agriculture-oriented factors
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are independent of metropolitan influences, yet they interact with
metropolitan forces to produce effects on agricultural land use on the
urban fringe.

Metropolitan or urbanization forces produce three

groups of demands:

demands related to increasing employment

opportunities in urban areas, demands for land for urban development
and demand for food and other agriculture products (Bryant, Russwurm,
and McLellan, 1982).

Nonmetropolitan forces that affect agriculture

include, for example, technological change, political decisions,
increasing interregional competition, managerial innovation and
general changes in living standards.

The interaction between

urban-oriented and agriculture-oriented factors are either
complementary or conflicting.

Complementary interaction is caused by

technological change and off-farm employment opportunities which
subsequently leads to a reduction of farm labor, mechanization, and
farm consolidation, farm size expansion, and rental of extra farmland.
This is a normal pattern of agricultural change.

Conflicting

interaction occurs when urbanization pressures are so intense that
they lead to degeneration of farm structure, excessive farm
fragmentation and an uncertain investment planning environment.

This,

however, selectively affects some agricultural business more than
others.

Bryant (1974) points out that farms with low capital

investment or short-term returns are affected less than farms with
high capital investment or long-term farms with high capital
investment or long-term returns.

Thus, agriculture-oriented factors

modify the effects of urbanization factors in areas under strong urban
pressures (Bryant, 1976).

33

Bryant's studies of farm-generated factors affecting land use
changes are limited to the political, economic and cultural structure
in certain regions of Canada.

His agricultural perspective has not

been tested in areas outside Canada and France, particularly in
developing countries where population pressures, food production and
distribution, and urbanization problems are more severe than in
developed countries.

Although there are numerous papers on migration

and urbanization problems in developing countries, little research
has been done on the land conversion process, especially factors
contributing to loss of rural land to urban uses.

The following

literature points out that there are unanswered questions about
influences of metropolitan and nonrnetropolitan factors on land
conversion.

Much of the literature on urbanization and land use changes on
the urban fringe discusses either socioeconomic and land use problems
related to urbanization (Vagale, 1974; Robin and Terzo, 1972;
Gardner, 1972; Laurenti and Gerhart, 1972; Barrow, 1981; Jayaratne,
1982), impacts of urbanization on surrounding land uses
(Mahmood-Misrati, 1983; Siddiqui, 1979; Sinha, 1980), or public
policies designed to control urban growth (Mendis, 1974).

One study

by Mills and Tan (1980) compares the density functions in developed
and developing countries and finds that the density functions for
developed countries are generally flatter than those of developing
countries, possibly because of higher income, larger urban areas and
better urban transportation systems.

34

There exists a small but growing body of literature on urban
land development in Thailand.

A number of studies investigate the

socioeconomic, demographic, and land use aspects of urbanization
(Suwannodom et al., 1977, 1982, 1983; Pitaktepsombat, 1980; Thadaniti
and Piromkaew, 1983; Nakawachara and Suksai, 1978; Mallikamal, 1981).
Two studies focus on the impact of urbanization.

Pramuanratkarn

(1979) examines the impact of urbanization on the economic structure
and peasant way of life in agricultural coninunities on the fringe of
Bangkok.

Chieu (1981) studies the impact of housing policy on

urbanization. Moreover, a gravity model is used to predict the
residential location of population in Bangkok (Javasiri, 1981).
Another attempt to predict future land use changes and predict
residential expansion on the northwestern fringe of Bangkok is made
by Saiyawan (1982).

Besides research on prediction and impact of

urbanization, there is a study that examine land policy formulation.
Suksai (1981) focuses on land use and possible policies in Lad
Krabang district.

Another study concerns residential choice and

expansion in Bangkok (Sumlitjearapol, 1978).

Price and neighborhood

quality are found to be preferable to accessibility and safety, while
demographic factors including income and employment status do not
affect the decision to buy new houses.

Mallikamal (1981) supports

that low and moderate income people tend to live far from city center
while high income people live near the city center.

The choice of

low and moderate income people is attributed to land and house prices
as well as parcel size rather than minimization of travel costs.
Factors that influence the choice of residential location by
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consumers are only a part of the total decision-making process of
land conversion and development.

There is still need for research on

factors that influence decisions of landowners, housing producers,
and policy-makers in Thailand.

Literature on developing countries and particularly Thailand
indicates that there is a gap of understanding about the process of
and factors that influence the transition of agricultural land to
urban use.

Literature from developed countries such as the United

States and Canada, though much more abundant, indicates that studies
on land conversion are dominated by an urban perspective and are
based on the particular circumstances of these two advanced economy
countries.

There is a lack of understanding as to how metropolitan

and nonmetropolitan factors work to shape the spatial pattern of land
conversion in developing countries.

This dissertation examines the

problem in the context of the Bangkok Metropolitan Area.
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CHAPTER III

METROPOLIS AND HINTERLAND:
THEIR EVOLUTION AND CHARACTERISTICS

This chapter provides a brief history of the growth and
development of the Bangkok Metropolitan Area since 1782.

It examines

the roles of population expansion and multifunctions of the
metropolis in transforming the area into a primate city which, in
turn, induces pressures on nearby agricultural land.

Along with the

discussion of Bangkok's evolution, this chapter considers
characteristics of agriculture that contribute to "pushing" human
resources from rural farms towards the metropolis.

Also discussed

are government efforts to control the urbanization of Bangkok in the
context of the whole national development.

Characteristics of the Bangkok Metropolitan Area

Bangkok is a multifunctional capital which dominates and
centralizes Thailand's administration, and cultural and socioeconomic
activities.

It is the center of government where almost all key

decisions in public administration must be made.

The Bangkok Central

Region contributes the largest share of most nonagricultural input to
Thailand's Gross Domestic Products (GDP).

In 1983, this region alone

generated 50 percent of manufacturing at 1972 prices to the GDP, 47
percent from services, 51 percent of values from construction, 69
percent in banking, insurance and real estate, 54 percent of income
from ownership of dwellings, 50 percent from transportation and
communication, 23 percent of income from wholesale and retail trade,
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and 28 percent from public administration and comunication (Office
of the National Economic and Social Development Board, 1983).
Educational opportunities, particularly higher education, are
Also

concentrated more in Bangkok than in the rest of the nation.
concentrated in Bangkok and its vicinity are investments, bank
deposits, utilities, and other public facilities.

Bangkok exerts a strong influence upon the whole nation and,
consequently, has attracted an increasing influx of migrants since
the 1950's (Durrand-Lasserves, 1980).

Regional population, presented

in Table 3.1, indicates that the growth of Bangkok dominates that of
the central region. Because of numerous job and education
opportunities in Bangkok, the rural population gravitates toward it.
Thus, Bangkok's population grows rapidly.
contributes to this growth.

Natural increase also

In 1981, the city was 53 times larger
Migration

than the second largest city in Thailand (see Table 3.2).

and natural increase result in rapid spatial expansion (see Table
3.3).

There is an internal movement from the congested city center

to the periphery, while migrants from upcountry replace the loss in
inner areas and augment the gains to outer areas (Sternstein, 1971).
Land speculation is strong, and land values are very high.

It was

estimated that the cost of land for private housing development
represents about 60 percent of the total costs of housing in Bangkok
(Karnjanaprakorn and Bunnag, 1975, p.48; Romm, undated).

The housing

shortage has brought about rapid land conversion on the periphery, as
well as squatter settlements in the inner city and suburbs.
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Table 3.1.

Regional population distribution:
and 1980 (in thousands).

Region

Population (and percentage distribution)
1947

North

Northeast

Central

Central,
excluding Bangkok
Bangkok

South

1960

5,723

3,627
(20.94)

(21.80)

6,157
(35.55)

(34.24)

5,388
(31.11)

(31.50)

8,992

8,271

1970

1980

9,074

7,449
(21.68)

(20.24)

12,025
(35.00)

15,699
(35.02)

10,612
(30.89)

14,423
(32.18)

4,214

6,135

7,535

9,726

(24.33)

(23.36)

(21.93)

(21.70)

1,174

2,136

3,077

(6.78)

(8.13)

(8.96)

4,697
(10.48)

(12.39)

3,272
(12.46)

4,272
(12.43)

(12.56)

17,317
(100.00)

26,258

34,358

44,824

(100.00)

(100.00)

(100.00)

2,145

Total kingdom

Source:

1947, 1960, 1970,

National Statistical Office.

5,628

1965.

1960 Population Census.

National Statistical Office.
Housing Census.
Bangkok.

1973.

1970 Population and

National Statistical Office.
Housing Census.
Bangkok.

1983.

1980 Population and

Bangkok.

a

2,150,206

The regional symbols are as follows:
C

Chonburi (C)

45,127

3,444,543

Srithamarat (S)

Bangkok
2,913,706
Thonburi
Chiangmal (N)
89,272
Korat (NE)
82,256
Pisanulok (N)
64,979
Udonthani (NE)
54,869
Hadyai (S)
54,050
Nakornsawan (N)
48,609
Songkla (S)
46,322
Nakorn
45353

1970
Urban center Population

Central; N = North; NE = Northest; S = South.

Local Administration Department, Ministry of Interior.

981,616

31,488

Songkla (S)

17,671

Chonburi (C)

1960
Urban center Population

Bangkok1,800,678
Thonburi (C)
Chlangmai (N)
66,823
Karat (NE)
44,630
Hadyal (S)
36,197
Lampang (N)
36,002
Nakornsawan (N)
34,371
Ayutthaya (C)
33,547
Chonburl (C)
33,237
Pisanulok (N)
33,233

Population

1947, 1960, 1970, 1981.

Bangkok781,662
Thonburi (C)
Chiangmai (N)
38,211
Lampang (N)
22,952
Karat (NE)
22,340
Nakornpathom (C)
22,007
Samutsakorn (C)
20,754
Phuket (S)
19,550
Songkla (S)
18,662
Ayutthaya (C)
17,807

Urban center

1947

The ten largest urban centers:

The Bangkok-Thonburi name was changed to Bangkok Metroplis.

Note:

Source:

Total

10

8
9

7

6

5

4

3

2

1

Rank

Table 3.2.

67,961

6,105,545

Nakorn
Srithanmiarat (S)

Bangkok5,331,402
Metropolisa (C)
Chiangmal (N)
101,394
Khonkaen (NE)
100,210
Hadyai (S)
92,953
Nakornsawan (N)
91,138
Korat (NE)
89,381
Udonthani (NE)
81,717
Songkla (S)
75,553
Pisanulok (N)
73,836

Population

1981

Urban center
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Table 3.3.

Year

Population growth and urban expansion of Bangkok.

Population

Urbanized area,
rai
(hectare)

1782

50,000

Average
increase in
urbanized area,
rai/year
(hectare/year)

2,189
(350)

1851

400,000

1900

600,000

6,489
(1,038)

62
(9.92)

8,330

38
(6.08)

(1,333)

1936

1958

1967

.839,453

1,622,461

2,614,356

26,970
(4,315)

518

60,230
(9,637)

1,512

88,425

3,133

(14,148)
1977

1983

Note:

4,742,744

5,018,327

(83)

(242)

(501)

137,590
(22,014)

4,917

279,952
(44,792)

23,727
(3,796)

(787)

Data since 1900 are compiled from the household registration
system and the Town and Country Planning Department, Ministry of
the Interior.
The 1782 data are based on Dr. John Crawford's
"Journal of the Embassy to the Courts of Siam and Cochinchina."
The 1851 data are based on Sir John Bowing's "The Kingdom and
People of Siam" (Vol. 1).
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The enormous size of the metropolitan population causes not only
serious land demand and housing problems but also many urban
problems.

Surface water supply is inadequate and needs to be

supplemented by underground water.

It is estimated that the daily

rate of pumping water from the artesian wells is 1,034,811 cubic
meters (Office of the National Environmental Board, 1985a).

The

prolonged pumping of underground water that outpaces natural recharge
causes extensive land subsidence throughout the metropolitan area at
the annual rate of 10 centimeters in the inner core area of the
metropolis and less than 5 centimeters in the outlying areas.

The

problem is most pronounced in the eastern side of Bangkok (Office of
the National Environmental Board, 1985b).

Added to these problems

are the problems of severe floods, inadequate sewerage and garbage
services, traffic congestion, air, water and noise pollution, and
other urban problems.

There are great economic disparities and income differentials
between Bangkok and the rest of the nation.

In the hinterland of

Bangkok, the rest of the nation, agricultural production slowly
shifts its importance to the economy.

Since the 1960's, the

agricultural share of Thailand's total employment and that of the GDP
have declined.

The agricultural labor force has moved slowly into

the nonagricultural sector of the economy which is concentrated
mainly in Bangkok (Goldstein, 1968; Charsombuti, 1978;
Pramuanratkarn, 1979).
vicinity of Bangkok.

The condition is more pronounced in the
The ex-agriculturalists are absorbed by

industries, construction works, and services.

In spite of this
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structural change, agricultural workforce is still important as it
consists of over 20 percent of the total workforce in the vicinity of
Bangkok such as Nonthaburi, Samutprakarn and, to a lesser extent,
Thonburi (Thai University Research Associates, 1975; National
Statistical Office, 1983).

Urban pressures from Bangkok have a tremendous impact on
adjacent farming activities and the peasant way of life.

Responses

of farmers to the urban pressures range from joining the
nonagricultural workforce to making adjustments in agricultural
practices.

Such adjustments include buying new outlying land and

renting it to local farmers; selling topsoil to fill land in
construction; shifting from a monocropping pattern to a multiple
cropping pattern, especially off-season rice production in irrigated

fields; or reversing comercial agriculture back to subsistence
agriculture (Pramuanratkarn, 1979).

All these problems of

metropolitan growth and declining agriculture originate in Bangkok's
long historical background.

The Evolution of Bangkok

Before Bangkok became the fifth capital of Thailand, it was a
fortress-town guarding the riverine approach to the old capital of
Ayutthaya.

There were two transriver forts:

the fortress of

Thonburi and the fortress of Bangkok situated on the west and the
east banks of the Chao Praya River, respectively.

On the east bank

was a Chinese community beyond which there was a "sea of mud"
(Sternstein, 1976).
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The environment of both Bangkok and Thonburi is suitable for wet
rice cultivation in low-lying areas, and for fruit and vegetable
farming on raised beds since the area is a part of a vast, flat
deltaic plain.
mean sea level.

The entire area is approximately 1.5 meters above
It is poorly drained and is flooded annually, making

it difficult for drainage and waste absorption.

The clay deposits

are highly responsive to vibration, making it difficult, unless
friction piles are used as foundations, to support all physical
structures of the city (Thai University Research Associates, 1975;
Vijarnsorn and Panichapong, 1978).
The evolution of Bangkok from a small fortress-town into the
largest city of the nation can be divided into three periods:

Capital Formation and Cultural Restoration (1782-1851)
After the fall of Ayutthaya during the Burmese invasion, King
Taksin established Thonburi as his new capital for strategic reasons.
In 1782, King Rama I moved his capital to Bangkok on the opposite
bank for additional security against the Burmese.
town were built.

A new palace and

Canals were dug around and through the city both

for defense and for drainage.

Forts and city walls were built to the

east of the city for additional protection.
covered 3.5 square kilometers.

The whole capital

Many temples were built to serve

cultural functions such as public schools, libraries, hospitals,
parks, as well as religious centers.
domestic industries were limited.
mainly in commerce.

Commercial activities and

Chinese people were involved

Bangkok functioned mainly as the center of

public administration and culture.
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Population in Bangkok during 1822 was estimated to be
approximately 50,000 by Dr. John Crawfurd, Head-of-Mission to the
Most people settled on the east

Courts of Siam and Cochin China.

bank of the river; on the west bank, they settled in the narrow
strips along canals that passed through orchards.
roads and wet terrain, people traveled by water.

Due to the lack of
Houses were built

on stilts, or on floating rafts.
Commercial and Preindustrial City (1851-1946)

Bangkok acquired a new function as the commercial center of the
country during the reign of King Rama IV.

Beginning with the Bowring

Treaty of 1854, between Thailand and Britain, free trade flourished.
Previously, trading was monopolized by the state.

The Bowring Treaty

established free trade in the international market, gave generous
concessions limiting tariffs on imports and exports, and brought
about the demise of trading monopolies controlled by the state.

A

number of treaties of similar nature were made with other European
nations.

European demand for rice caused Thai agriculture to shift

from subsistence to commercial rice farming for export.

The volume

of annual exported rice during 1857-1859 was 59,875 metric tons, and
rose to 1,554,336 metric tons in 1930-1934 (Ingram, 1955).
The growth of Thailand's economy was evident not only in greater
volume of export, but also in expansion of frontier land for
agricultural production.

In 1850, the total area of rice farms was

estimated at 5.8 million rais.
hectare).

(One rai is 0.40 acre or 0.16

The area had risen to 8 million by 1905, and steadily rose

to a peak of 34.6 million in 1950.

Irrigation network and canals
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were developed and improved to augment agricultural production.
A transportation system was developed.
were built in 1863.

The earliest urban roads

This transformed not only the mode of

transportation in Bangkok, but also its urban settlement pattern.
People who had lived on floating houses or in houses by the water
began to relocate themselves further onto the land.

A new comercial

center was established in the south of the city where the Chinese

comunity was located.

It was estimated that the urban population of

this period was 400,000 and that the city covered 10.37 square
kilometers.

Since Bangkok had turned into a cormiercial city, capital

accumulation from trade was great enough to spend on transportation
improvements and other national development plans.

Along with international trade, Southeast Asian countries
suffered political and economic exploitation by industrialized
European powers.

Although Thailand retained its political

sovereignty, the country was economically exploited to some extent.
It shared most characteristics found in many Southeast Asian
countries during the colonial period.

The country became both a

market for European goods and a source of labor and natural
resources.

Through treaties, Bangkok became a monopolistic center of

import and export, drawing resources from its hinterland.

Thailand

served as a peripheral country in the world system of Western
economic powers (Wongtrangan and Wongtrangan, 1981).
Responding to international trade and colonialization, Thailand
began to modernize.

Development programs by the government were seen

as crucial to national defense and national income (London, 1977).
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Roads and railways were constructed partly to achieve stronger
political and strategic control over upcountry areas, as well as to
enhance rice exports through Bangkok's port.

Canals and irrigation

networks were created to increase agricultural production.

The

government agencies were reformed to give more centralized control.
Modern central government bodies, such as the Ministry of Defense and
the Ministry of Finance, were established.

Provincial administration

was reformed to extend government control throughout the countryside.
Other kinds of selective social reform, for example, education,
health, abolition of slavery, postal and telegraph services, were
founded.

With extensive social improvements and multiple urban functions,
Bangkok emerged as the most important city in Thailand.

Its

characteristics matched those of the preindustrial cities as defined
by Sjoberg (1960).

The size of a preindustrial city is not large.

The key functions of the city are political (both administrative and
military), economic, religious, and educational.
patterns of land use.

There are three

The city center, which is preeminent over the

periphery, is the hub of government and religious activities more
than of commercial ventures.

It is usual for each occupational group

to live and work in a particular street or quarter.

Segregation by

ethnic groups is associated with specific occupations.

However, the

form of land use specialization so typical of industrial cities is
absent in a preindustrial city.
land use.

There is minimum specialization in

A single plot of land serves multiple purposes in the

nonindustrial-urban milieu.

Residential and occupational facilities,
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for instance, are apt to be contiguous.

Chinese-style shophouses in

Bangkok were used for trade downstairs and as residences upstairs.
There was little spatial mobility because few roads were paved.
People travelled mostly on foot and occasionally on animal-back.
Only the privileged rode in human- or animal-drawn vehicles.
roads were paved, people lived by the waterways.

Before

By 1897, Bangkok

had spread itself to the northeast, south and west, with people
settling along the roads.

Most of the land, however, was used for

rice farms and orchards.
Primate City (1946-Present)

As a result of trade, modernization and centralization in the
earlier period, Bangkok evolved into the largest city in Thailand.
Its primacy is measured by the ratio of its population the total
urban population of the country.

On a scale of 1 to 100, the degree

of urban concentration of Bangkok, ranked by the primacy index, is 47
(Renaud, 1981).

In 1983, Bangkok, with a population of 5,018,327,

was 53 times larger than the second largest city.

It is the center

of political, social, economic, and cultural activities.
During the post-World War II period, the population and physical
expansion of Bangkok was primarily due to natural population
increase, rural-to-urban migration, relocation of city people in the
central areas to the suburbs, and lack of effective land use control
techniques.

The growth of Bangkok as the primate city in this period

can be summarized into four distinctive phases, according to
Durrand-Lasserves (1980):
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Capital accumulation and rural in-migration.

The 1950's

period is characterized by capital accumulation, gradual growth of
residential areas, rural migration into Bangkok, and emergence of
slum areas or squatter settlements.

Capital accumulation was made

possible by the economic boom generated by the Korean War.

Instead

of generating immediate land and housing development, this capital
accumulation was spent in obtaining small and medium land parcels on
the fringe of Bangkok.

The speculative purchase of land was

facilitated by abolition of limitations to size of land holdings in
the Land Regulations of 1954 (Puttawongse and Rodpai, 1984).
Purchased land parcels were developed gradually.

Concurrent with

capital accumulation and land speculation was a rural-urban migration
caused by failures in agricultural production in rural areas due to
drought, flood, or loss of agricultural land holding.

The migration
Low-income

flow began before 1957 and intensified during the 1960's.

migrants tend to live in small lot housing, or settle on private or
public lands by renting them from the landowners.

This leads to

later land development and slum settlement.

Proliferation of land development during the 1960's and
1970's.

This land development era was characterized by heavy

speculation in the land market and extensive land subdivision for
sale to consumers, without any government intervention.

Rural

subdivisions of paddy fields and orchards, providing minimal access
and utilities, were sold to consumers at reasonable prices.

Land

development was possible because of demand for land, and capital
accumulation in the earlier period which allowed people of low or
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medium income to buy land.
extensive.

The growth of land development was

Between 1958 and 1973, officially recorded transactions

alone amounted to 1,172 and involved 10,974 hectares of agricultural
land.

Ninety-three percent of the subdivisions took place after

1966.

Most of the land purchased was only subdivided land, with

housing development.

Urban growth in the 1970's was due to an economic boom in
Thailand.

One of the major sources of growth was large amounts of

government spending in Bangkok for public utilities and facilities.
The three National Development Plans (1960-1975) emphasized the
promotion of economic infrastructure, national economic growth, and
import substitution industries.

Private investment was booming in

response to the expanding market in the city and to the better road
networks.

Thailand's laissez-faire economy allowed private

entrepreneurs the freedom to use Bangkok's spatial, economic, social,
and political advantages to the fullest.

The American involvement in

the Vietnam War and Thailand's promotion of tourism also contributed
to the growth of Bangkok.

With the increasing demand for land and

housing, Bangkok virtually spread out in all directions, with major
thrusts along main highways connecting Bangkok to the northern,
northeastern, eastern, and southern provinces.
Another source of urban growth was the continuing in-migration
from rural areas, both short-term and long-term.

The National

Economic and Social Development Board estimated that about half of
Bangkok-Thonburi total growth between 1960 and 1970 was due to net
migration (Charsombuti, 1978).

Another estimate was that about 33-40
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percent of the population growth in the Bangkok Metropolitan Area
during 1961-1967 resulted from net migration (Goldstein, 1968).
Short-term migration involved migrants who look for jobs during the
agricultural slack season.

Long-term migration included migrants who

sought permanent jobs or continuing education.

They were pushed from

rural areas by economic difficulties, landlessness, low income,
underemployment, and lack of higher education facilities.

Education

opportunities, particularly higher education have been concentrated
in Bangkok.

Since land speculation had provoked considerable

increase in land prices, the low-income migrants were unable to own
urban land and and gravitated to slum areas both in the central city
and the suburbs.

Land speculation and proliferation of land development slowed in
the early 1970's.

Associated with the slowdown were four factors.

First, there was deflation causing a rise in prices of imported goods
and a fall in prices of exported goods.

Land demand and speculation

decreased, while supply of developed land became excessive.

Second,

some political factors helped accentuate the decline in demand of
land.

The announcement of American withdrawal from Indochina, and

the spread of worker strikes discouraged investment.

Third, in 1972

the government passed a law on land subdivision control, known as the
National Executive Council Decree No. 286, to regulate and control
private land development activities.

The law was designed to protect

consumers by forcing private land developers to provide sufficient
lot sizes and necessary utilities.

Consequently, developers faced

more costs in developing parcels of land, and land development
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companies reduced their activities or ventured into housing
development operations.
3.

Emergence and growth of housing development.

Following the

rush for land development, housing development began to boom as the
economy recovered.

Bank reserves accumulated as a result of greater

export trade and higher prices of basic commodities, accompanied by
low inflation and interest rates.

The built-up capital was partly

invested in housing development.

Profit-oriented, private housing

development companies began building houses for higher-income groups.
However, housing development was needed for consumers of all income
levels.

The National Housing Authority, established in 1972, has

tried to solve housing shortage problems by providing low-cost
housing for low- and middle-income people and by eliminating the
problems of squatter housing.

Low-cost housing has been heavily

subsidized by the government.

The extent of both public and private housing development is
large, although it has not successfully solved the problems of the
housing shortage.

People from the inner core area moved to the

outskirts for more open space.

Despite the housing expansion, the

demand was much greater than the supply.

Besides, slum people who

were relocated into low-cost flats turned over their new properties
to middle-income people and returned to their old slums (Yamklinfung,
1973).

With land and housing developing in full swing, vacant land in
the Bangkok fringe began to fill in.

Housing estates became densely

distributed along main arteries to the north, east, south, and west.
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The urbanized area increased from 130 square kilometers in 1960 to
447.63 square kilometers in 1983, an increase of almost 3.5 times.
This increase in urbanized area, however, was caused by enlarging
Bangkok's jurisdictional territory.
had been separate municipalities.

Since 1937, Bangkok and Thonburi
By 1971, they had merged into a

unified area of 291.65 square kilometers, 238.56 of which had
previously been incorporated as Bangkok and 52.09 as Thonburi.

The

area was renamed the Bangkok Metropolitan Municipality and,
subsequently, in 1972, became the Greater Bangkok Metropolitan Area.
Since 1973, four wards in Bangkok and two in Thonburi have
incorporated.

Land Use in Bangkok

As Bangkok has grown, its spatial structure has been
characterized by the tendency to settle along access ways and by
mixed land use patterns.

Since Bangkok is located on a delta, its

trafficability is limited by high groundwater and by floods in the
rainy season.

Historically, canals and rivers were the only

transportation routes.

When roads were introduced and developed,

people settled along the main roads.

The only way to build houses in Bangkok is to create slightly
elevated terrain by filling the land with earth to avoid flood.

Land

near roads is the easiest to fill since the earth is often brought
from somewhere else.

Furthermore, suburban development patterns are

usually located in strips along roads, with minimal filling in of
interstitial space.

This pattern is influenced by the patterns of
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agricultural land upon which development has occurred.

Since the

mid-nineteenth century, agricultural land has been divided into long
strips of paddy fields about 40 meters wide and irrigated by canals.
Because the land is low and marshy, development of roads has been
difficult.

Housing development can only be made from strips with

direct access to an existing road.

The prevalent canals have

prevented new roads from branching out inside these developments,
resulting in construction of dead-end streets along the full length
of each paddy field.
laterally.

These dead-end streets are not often connected

This type of street and suburban development pattern is

inefficient in land use and encourages large-scale conversion
adjacent to roads.

The land use pattern of Bangkok represents the spatial structure
of its highly mixed activities.

This mixture can be seen not only in

terms of commercial, industrial, institutional, and residential uses,
but also in the modern and traditional, rich and poor.

The inner

city has mixed land uses where skyscrapers of the central business
districts are surrounded by petty retailers and hawkers.

The

outlying areas are a settlement mixture of suburbs, slums, and vacant
spaces.
city.

New industrial estates are located on the fringe of the
Along the streets, the most prevalent building structures are

shophouses, the groundfloors of which are used for commercial
purposes and the upper floors for living quarters.

Within blocks

enclosed by shophouses are varied land uses such as low-density
housing, industrial plants, warehouses, other shophouses, or
substandard houses.

Also located on sides of the streets are
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schools, temples, government offices, hospitals, banks, embassies,
and other institutions; however, these are less numerous than
shophouses.

There is no effective land use planning in Bangkok.

Despite the mixed nature of land use, certain areas are
dominated by specific land uses.

Large commercial business districts

(CBDs) occupy inner areas of Bangkok.
There are several large CBDs.

Bangkok has multiple nuclei.

The oldest CBD covers Sampeng, Wang

Burapa, Phahurat and is the Chinese business quarter of Bangkok.

The

westernized business quarter covers Charoenkrung, Surawongse, and
Silorn, which emerged in the mid-nineteenth century.

covers Pratunam, Rajaprasong, and Siam Square.

The newest CBD

Smaller business

centers have emerged in outlying areas to serve the demand for
Less dominant commerical activities also

lower-order commodities.

occur along principal thoroughfares, while other, smaller commercial
activities occur on neighborhood business streets and in isolated
store clusters.

Substandard housing, or slums, are scattered throughout Bangkok
where land can be rented cheaply and is near workplaces such as
industrial plants, new construction sites, and workplaces which do
not require skilled labor.

The distribution of slums is not limited

to the inner city but is also distributed in the suburban fringe
areas.

The slum dwellers "squat

on both private and public land by

renting such land at cheap rates from private landowners or public
landowners such as the Railway Authority of Thailand, the Crown
Property, and temples.

Each rented plot is further subdivided and

built upon without any land improvement or provisions of utilities.
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These overcrowded squatter settlements are generally occupied by the
low-income population and migrants from rural areas, who still retain
the rural way of life in terms of family extension, social contact,
and technological level.

The squatter settlements sharply contrast

the modernized sections of Bangkok which surround them.
The tendency of Bangkok to have mixed land use has been evident
in Thailand since the mid-nineteenth century, when Thailand began
modernization.

One of the reasons can be that the trafficability of
More

the delta has been limited to waterways and available roads.

buildings tend to concentrate near these ready access points, no
matter what kinds of use the land is for, nor if they belong to the

aristocracy or the comon people.

Records by Dr. John Crawfurct in

1782 and by other eyewitnesses pointed out the already mixed land

uses between residential and comercial and between aristocratic
mansions, ordinary houses, and Chinese shophouses.
Another important explanation for the mixed land use pattern is
the dualistic nature of Bangkok and other cities in Southeast Asia.
Southeast Asian countries have been exposed to international
capitalism since colonial expansion in the mid-nineteenth century.
Similar to other big cities in Southeast Asia, Bangkok has functioned
as the single dominant center of the country, the focus of
import-export trade between Thailand and foreign countries.

This has

lead to the two contrasting natures of the national economy.

dominant capitalistic economy operates in the city, whereas a
traditional peasant economy operates in the hinterland.

Since

Bangkok is the focus of trade, the city provides locations for

A
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international financial institutions, warehouses, and other service
and industrial buildings.

Utilities, facilities, and technology are

improved for comercjal functions.

The rural hinterland, however, is

left with the traditional technology of production used by family
enterprises.

McGee (1971) pointed out that rural-urban migrations

after the colonial period, caused by failure of agricultural
production, have gradually transformed the capitalistic economy of
the city into an urban economic dualism.

One aspect is a

capital-intensive, or firm economy which provides a regular
wage-earning system.

The other is a bazaar economy characterized by

intensive use of labor, including unskilled labor and family labor
with irregular income.

The bazaar economy evolved from the

traditional peasant economy of rural hinterland.

Rural migrants are

attracted by the firm-based economy in the city.

Mostly being

unskilled labor, migrants cannot find jobs in the firm economy.

Lack

of an industrial base in the city also contributes to unemployment of
migrants.

A number of these migrants are absorbed, instead, into

labor-intensive, small-scale service industries such as petty
retailers, vendors, hawkers, taxi drivers, salesmen, construction
workers, and transport workers.

These service industries are

independent and highly competitive, although they lack sufficient
capital and have low levels of productivity and income.

The

activities of the bazaar economy modify commercial land uses as well
as creates squatter settlements in both inner city and outer suburbs.
This aggravates the urban sprawl as much as higher income residential
expansion onto outlying agricultural land.
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Measuring by the rank-size distribution rule, Berry (1971) noted
that Thailand is one of fifteen countries having primate city-size
distribution because it lacks cities of intermediate size.

Bangkok

has become overurbanized in terms of level of economic development.
Embracing both firm and bazaar economies and being equipped with
centralized powers in many aspects, Bangkok has become a classic
example of a primate city.

Its population growth and spatial

expansion are faster than the development of manufacturing
employment.

Moore (1966) observed

that this imbalance results in a

direct shift out of agriculture into services.

Although there is an

increase in industrial output, this does not always lead to large
increases in the manufacturing workforce.

Instead, it shifts the

population from agricultural occupations to low productivity
occupations in the city, especially in the service sector.

This

shift of the agricultural workforce and the migration towards the
only large city in the country are related not only to wide
disparities between Bangkok and the rest of the nation, but also to
problems in agricultural production.
factors influencing migration.

The latter act as "push

Table 3.4 indicates that most

migrants to Bangkok come from nearby provinces in the Central Region;
the largest share of long distance in-migration comes from the
Northeastern Region.

The main °push" factors have been failures in

agricultural production brought on by drought, flood, low
agricultural prices, land tenure problems, low farm productivity, and
other agricultural problems.

1,141,408

820,367

Total

7.9

11.2

18.1

62.8

9.5

12.84

25.8

51.9
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64,458
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Source:

146,527

294,489
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592,164
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North
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Number of
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migrants

Distribution of lifetime and 5-year migrants to Bangkok-Thonburi in 1970 and 1980
by region of origin, with percentage comparison for 1960, 1970, and 1980.

Central

Region

Table 3.4.
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Since the growth of a metropolis and conversion of agricultural
land in Thailand cannot be seen within the context of a metropolitan
area only, the following section will discuss briefly the
characteristics of agricultural production and land tenure in
Thailand.

Agricultural Characteristics of Thailand

Thailand's economy is based on agriculture.

In 1983, 68.83

percent of its population works in the agricultural sector of the
economy (National Statistical Office, 1983).

Agricultural products

at constant 1972 prices contributed 25 percent to the Gross Domestic
Product in 1983 (National Statistical Office, 1984, p. 78).

In spite

of agricultural surplus and income, Thailand's agriculture is still
backward and has not reached its full potential.

It is characterized

by intensive use of labor, low capital input, and low average and
marginal productivity.

This is partly due to inefficient

organization of inputs where farmers do not have full control over
their production resources.

Farms in Thailand are generally small, with a national average

size of 23.54 rais (9.42 acres or 377 hectares) in 1978 (National
Statistical Office, 1978b).

Farmers do not have equal access to

credits such as water, fertilizers, tools, and land.

As a result,

yields per unit area are low, and technological adoption and
innovation is slow.
methods.

Farmers still use traditional production

Scientific methods of farming and technological change have

not yet reached the average farm in Thailand.

Farms are minimally

60

mechanized.

For example, average farm operations do not have

tractors and other labor-saving devices because they cannot afford
Tractors are largely owned by custom service operators who can

them.

be hired by farmers to till the land.

Suvaporn (1975) pointed out

that when hired labor is used, tractor plowing is cheaper than
animal-drawn plowing.

The use of fertilizers and pesticides has been a common practice
since the 1950's.

However, they are not applied to all crops.

Farmers are reluctant to

apply chemical fertilizer because, on

flooded land, part of the fertilizer is washed away by water.
Besides, fertilizers help maximize yields only when combined with
good seeds, regulated water supply, and better tillage.

Since

fertilizers are expensive, and additional rice output from
fertilizers is low, most fertilizers are applied to more valuable
crops such as vegetables, fruits, and other cash crops (Marzouk,
1972).

Generally, large farm operations tend to use more machine and
agricultural chemicals than do small farm operations.

Greene (1973)

indicated that farmers owning land under 20 rais (8 acres or 3.2
hectares) have a slower rate of adoption of fertilizer application
and tractor plowing than do farmers owning larger parcels.

The use

of less capital and more labor, however, does not mean that
agricultural labor is efficiently used.

On small farms, the family

labor force is high in number but is not fully used.

There is

disguised unemployment in family farming except during the peak
agricultural seasons, such as when rice is transplanted and at
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harvest time.

Generally, small farms experience low marginal

productivity of labor, whereas large farms have slightly higher
marginal productivity of labor.
Farming in Thailand is a family enterprise involving most family
members.

The percentage of the labor force that is young, female,

very old, and poorly educated is higher in the agricultural sector
than in the nonagricultural sector (Charsombuti, 1978).

People of

working age move to work in the nonagricultural sector.

These

differences in demographics between the agricultural and
nonagricultural workforce are probably part of the reason for the
average income differentials of employed persons in both sectors of
the economy.

Disguised unemployment of agricultural labor is related to the
problem of inadequate land holding.

The land tenure problem is a

basic resource problem that contributes to backwardness of Thai
agriculture.

The average farm size has become smaller as farmers

lose ownership of their land and become renters or landless
agricultural laborers.

Such problems have an impact on productivity,

incentives for land improvement and other agricultural investment,
and the shift of agricultural labor to the nonagricultural sector.
Customarily, Thai people have the right to acquire as much land
as a man and his family can cultivate, using traditional technology.
Uncultivated land was abundant and available for anybody who could
farm.

The amounts of acquired land usually did not exceed 25 rais (4

hectares) per person before 1936, when the entitlement was raised to
50 rais (8 hectares).

All land belongs to the king of Thailand.
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Historically, land distribution among people was determined by the
Sakdina system.

Under this system, the king granted varying amounts

of land according to the rank of each person in society.

Common

people received 25 rais (4 hectares), while the highest grade of
aristocrats received 10,000 rais (1600 hectares).

As the system was

abolished, more land was acquired by individuals.
Under the Land Reform Act of 1975, the amount of holdings for
agricultural purposes was limited to 50 rais (8 hectares).

The

average farm size in Thailand, however, falls much below the 50-rai
limit.

Land that was formerly manageable by traditional technology

and family labor has been further divided among family children as
parents become old.

Inheritance practices in Thai society allow

roughly equal distribution of land among children (Stifel, 1976;
Yano, 1968).

This custom is apparently responsible for the declining

average size of land.

Almost half of Thai farmers do not have full control of their
land.

Since their owned land is inadequate in size, they have to

rent more land.

Those who do not own land become full renters.

A

study of the relationship between tenure and rice production in five
provinces of the Central Plain--Pathumthani, Ayutthaya, Nakon Nayok,
Lopburi, and Nakonsawan--revealed that 41 percent of all holders were
owners, and 27 percent were part owners, most of whom owned less than
they rented (Ministry of National Development, 1965).

A

post-enumeration survey conducted by the National Statistical Office
shortly after the completion of the 1963 census revealed that 66
percent of all holders were owners and somewhat more than 20 percent
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were part-owners, 30 percent of whom owned less than half of their
holdings (National Statistical Office, 1965).

The situation is more

serious in the Central Plain and adjacent areas, particularly the
Southeast and Southwest.

These areas have consistently higher rates

of tenancy than elsewhere in the country.

The causes of the high percentage of tenancy are from the custom
of equal inheritance and the involutary loss of land through
repayment of debts.

In regard to land inheritance, the land is

distributed among children upon the old age or death of parents.
Inheritance, therefore, leads to land fragmentation.

The land

becomes smaller until it is no longer profitable to cultivate.
Loss of land through payment of debts comes about because of
farmers' need for agricultural credits.

Short- and intermediate-term

credits from banks at low interest rates are available through
agricultural cooperatives.

Auansakul (1985) indicates that

agricultural credits from financial institutions, such as commercial
banks, agricultural cooperatives and farmers' associations, account
for a large portion in the total farm loans between 1970 and 1982.
In spite of an increasing percentage of farm credits from financial
institutions, the credits are insufficient as a significant
percentage of credits are secured from private lenders including
landlords, merchants, neighbors, relatives and others.

These

informal sources of farm credits charge very high interest rates such
as 29.76 percent in the 1982/1983 crop year, compared to 14.30
percent from the financial institutions.

Thus, farmers have to

borrow from private money lenders, who charge very high interest
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rates.

Land can be transferred from original owners to money lenders

because of failure of the former to pay debts.

Mortgages and "khai

faak" are alternative ways to pledge land as collateral for loans
(Stifel, 1976).

°Khai faak" is a conditional sale with long-term

rental arrangement.

Losses of land can happen because of mortgage

foreclosures and failure to redeem °Khai faak" contracts as a
percentage of total titled area.

Those farmers who lose their land usually rent it from landlords
through various rental agreements.

Gisseiquist (1976) reported four

main types of contracts in renting farmland in Ang Thong province in
the Central Plain:

fixed rent in kind, fixed rent in money,

sharecropping, and lease.

People who rent land are typically

absentee investors, community investors, absentee relatives, and
community relatives.

Farmers who cannot rent land become landless

agricultural laborers, who have irregular income, often based on
short-term wages.

Farm tenancy affects agricultural productivity.

Matooka (1971)

reported that the average yield of rice for tenant-farmers is 15
percent lower than that of owner-farmers.

The expenses of

tenant-farmers are twice those of owner-farmers, resulting in half as
much net income for tenant-farmers as for owner-farmers.

The yield

differences between tenant-operated farms are the result of the
differences in their physical environment rather than the land
institution.

This may stem from the fact that low income, short-term

rental contracts, insecurity of land tenure, high costs of production
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inputs and high interest rates provide disincentives for tenants to
improve the productivity of their land.

Loss of farmland and land tenancy are among the factors that
"push" the agricultural workforce to migrate to other regions that
offer more promising economic opportunities.

Since income

differentials between rural and urban land are great and Bangkok is
the largest city in the country, agricultural workers migrate to
Bangkok and enter the industrial and service sectors of the economy.
Their arrival adds more pressure on land and the already overtaxed
public facilities.

The government has decided that the only way to

curb Bangkok's growth is to plan not only for Bangkok, but for the
whole country.

Land Use Control and Development Planning

Land use control in Thailand has its roots in the Town and
Country Planning Act passed in 1936.

Since then, there have been a

number of laws and regulations to direct urban growth.

Despite such

provisions, land use control in Bangkok has not been effective, for
many other development policies and economic environment stimulators
are still heavily oriented toward Bangkok.

The Town and Country Planning Act of 1936 was modeled on the
British Town and Country Act of 1932.

The act failed because it

lacked financial provisions for public appropriation and development
of land.

Since it could not be administered, it was eventually

abandoned (Romm, undated).

Another Town and Country Planning Act was
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passed in 1952.

This act needs a royal decree to activate it in any

particular place and is concerned with construction rather than
planning.

The act has not been used in Bangkok and has been used

only in a very few instances upcountry.

Land speculation and subdivision has been controlled by
Subdivision Control Regulations, known as the National Executive
Decree No. 286, issued in 1973.

The law and its related regulations

specify the minimum lot size for each type of land use, and require
that subdivided land must be adequately provided with necessary road

system, drainage lines, water lines, electricity, comunity parks,
and sites for elementary or primary schools.

Should any failure to

supply such infrastructure happen, the developer's bank or financial
institution must be responsible for the provision costs.

This

subdivision control regulation has been effective to a certain
extent, as it changed the direction of land development in the 1970's
from land subdivision to housing development.
exist in this law.

Loopholes, however,

For example, the law is not applied to a land

partition of less than 10 parcels.

Neither does it include land

subdivision done by government agencies.

Subdivision proposals in

areas that forbid any subdivision, such as greenbelts, can be
petitioned to the appointed subdivision control committee, which may
grant them.

Before the passage of subdivision control regulations, the
government attempted to regulate the growth of Bangkok by
comprehensive land use planning.

In 1960, Thailand's first

comprehensive plan, the Greater Bangkok Plan of 1990, covering the
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provinces of Bangkok, Thonburi, Nontaburi, and Samut Prakarn, was
submitted to the government.

It was prepared by American consultants

at Litchfield, Whiting, Bowne, and Associates.

The Litchfield plan

projected a population of 4.5 million by 1990, at a growth rate of
3.2 percent a year.

It recommended that the government promote

growth and development of cities in other regions in order to
moderate Bangkok's problems.

Zoning in Bangkok was planned based on

a concentric pattern with decreasing densities outward from the CBD.
The Litchfield plan was not implemented, however.

In 1971, the plan

was revised to take into account a population that exceeded the
target.

A monocentric concept with a distinct CBD and small

subcenters was used.

The plan projected a decline in residential

population in the old central city and a higher concentration of
employment opportunities in Bangkok.

It confirmed the need to

encourage growth in major cities of other regions, and promoted
industrial development outside Bangkok.

The plan was approved by the

government, but fragmented administration and budget management with
no private development control rendered the plan ineffective.

With

the introduction of planning law in 1975, the Greater Bangkok plan
was revised again.

It projected a population of 7.5 million by the

year 2000 and used a polycentric concept by improving existing
subcenters.

All these plans emphasized the need to control the

growth of Bangkok through development, but they do not affect the
growth of Bangkok (Kanjanaharitai, 1981).
It was conceived with the first comprehensive plan that the
problems of Bangkok must be alleviated by channeling development to
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cities in other regions.
taken seriously.

Such recormiendations, however, were not

For example, industrial promotion policy has tended

to favor industrial concentration in and around Bangkok.

The

government, however, eventually realized the need to decentralize
Bangkok through planning and development strategies for the whole
nation.

In the Fourth Five-Year Development Plan (1977-1981), the

government emphasized for the first time the importance of
decentralization of economic facilities away from Bangkok.

Using the

concept of growth poles, five provincial cities were chosen as
regional urban centers.

The plan emphasized the provision of urban

infrastructure and services as the principal means of developing and
industrializing those cities.

The fourth plan, and, subsequently, the fifth plan (1982-1986),
both outlined three approaches to reduce the growth of Bangkok:
1.

To obtain more a balanced urban system, five principal

cities--Chieng Mai, Khonkaen, Nakornratchasima, Chonburi, and
Songhla-Hadyai--have been chosen for their population size, existing
economic base, and growth potential (Pakkasem, 1981).

They are to be

provided with urban infrastructure and services that are necessary
for the development of industries.

Income disparities and

differentials in services and infrastructures between Bangkok and
other cities are to be reduced.
are provided.

Two categories of infrastructures

First, communal and urban infrastructures such as

roads, housing, water supply, sanitation, and health to improve
living standards in towns.

Second, economic infrastructures such as

industrial estates and transportation to support economic production
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expansion and diversification.

Priorities are given to

industrialization concurrently with agricultural development and
agroprocessing industries.

To further attract industries and

generate new economic opportunities, such industrial location
incentives as tax benefits are promised for industries which located
away from Bangkok.

To reduce the migration flow to Bangkok, apart from

2.

encouraging the economic environment in regional urban centers, the
government will try to improve agricultural production in the country
in various ways:

Accelerate land reform to help tenants become landowners in
the Central Plain and lower part of the Northern region.

Maximum

agricultural holdings are limited to 50 rai (8 hectares) per family
farm.

A Land Rent Control Act will be improved to give fairness to

renters.

Encourage continued agricultural output growth by more
intensive use of agricultural land rather than area expansion.

The

reason for this is that agricultural frontier is closing in the
1980ss (Pakkasem, 1981).

Before this decade, expansion of more

agricultural land into the wilderness helped moderate the rate of
urbanization in Bangkok.

Many farmers are attracted to new

agricultural land instead of gravitating towards Bangkok.

The

increase in intensity of agricultural land may be done through
high-yielding crop varieties, improved irrigation, application of
agricultural chemicals, better drainage, change in cropping patterns,
and shift to higher-value crops.
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3.

Decentralize the growth in Bangkok and its vicinity by using

a polycentric development concept.

There are two measures:

Develop various communities in the suburb and fringe of
Bangkok according to the polycentric concept.

Each center or

subcenter will maintain its self-sufficient socioeconomic activities,
including infrastructural services and other public facilities.
Industrial estates and associated housing projects are to be
developed as satellites on Bangkok's fringe.
alleviate pressures in the city proper.

The idea is to

Moreover, development

corridors following the main river and major highways are to be
developed in the Bangkok region.

These include a wide northern

corridor, a southwestern corridor, or the eastern seaboard and the
southern corridor.

Particular emphasis is made on the eastern

seaboard corridor, which is far enough from Bangkok but permits
convenient access to commercial and administrative facilities in
Bangkok.

New public facilities such as port facilities will be
constructed to alleviate congestion in the port of Bangkok.

The

latter will limit its service to Bangkok only.
4.

Constrain the growth of Bangkok by using a regional

comprehensive plan

covering six provinces in and around Bangkok.

Greenbelt policy is established to create a buffer between the city
and the agricultural land around it (Office of National Economic and
Social Development Board, 1981).

Despite all plans and policies geared towards moderating Bangkok
primacy and spatial expansion, the city continues to grow haphazardly
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and uncontrollably.

Many causes have contributed to such failures:

There is a lack of coordination in policies and practices
between public agencies that are responsible for land.

For example,

housing estates are planned and executed by several government
agencies, including the National Housing Authority and the Department
of Public Welfare.
Lands.

Subdivision is controlled by the Department of

Industrial estates areplanned by the Ministry of Industries.

A number of large canals and major roads traversing the city are
maintained by the Irrigation and Transportation departments,
respectively.

There are at least 34 governmental bodies responsible

for land (Raksasat et al., 1977).

They lack efficient coordination.

Clearly the city hail of Bangkok, known as Bangkok Metropolitan
Administration, is not in control of the city.

There is a poor information base necessary to a planned
development.

Data are collected and analyzed largely for specific

purposes and after decisions are made to engage in sortie projects.

Data are also apt to be inconsistent and nonstatistical.

Lacking

data, the growth of Bangkok is inadequately understood.
Consequently, there is a tendency to deal with symptoms rather than
with the causes of urban growth.

This leads to a preoccupation with

solving problems rather than with planning for development
(Sternstein, 1972).

Ineffective land use planning programs coupled with rapid
population growth and intense urban land demand allow market forces
to operate with little public intervention. Low agricultural output
and prices, low farm labor productivity and land tenure problems
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characterize Thai agriculture.

Therefore, it is interesting to

examine how strong urban land demand and agriculture, that generates
low income and is inefficient, influence land conversion around
Bangkok Metropolitan Area.
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CHAPTER IV

FARMERS'/LANDOWNERS' LOCATIONAL DECISION-MAKING MODEL:
CONCEPTUAL FRAMEWORK

Land use is a cultural phenomenon reflecting human judgment of
economic and noneconomic utilities of the environment.

The concept

of land use as a functional resource depends upon different aspects
of human behavior:

goals, wants, values, motivations, attitude and

decisions.

Land use change is the result of human perceptions and

responses.

As Erich W. Zirmierman (1951, p.7) suggested, "Resources

are living phenomena, expanding and contracting in response to human
effort and behavior.
creation."

.

.

.

To a large extent, they are man's own

One way to understand the process of converting rural

land is to examine how decisions are made by involved actors.

The

following discussion presents a conceptual model of spatial
decision-making framework concerning the conversion of rural land to
urban use. The primary purpose is to derive a basic model that
describes farmers'/landowners' decisions to hold or sell land for
further urban development.

The model bears a few similarities to the model of Kaiser
(1968), Kaiser and Weiss (1969), and Bryant (1976) discussed in the
literature review.
1.

However, it is different in three ways:

It assumes that land conversion is the result of

considerations and evaluation of rising land demand induced by urban
expansion as well as the future of agricultural activities under such
land pressures.

The model examines both urban and agricultural

factors that may influence decision-making to convert.
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It focuses on the decision-making framework of holders of
undeveloped rural land, particularly farmers who actively use the
land.

The other types of landowners consist of investors and

speculators who may rent land to farm operators while they wait for
land values to rise.

These active and inactive holders of rural lani

own the majority of nonmetropolitan land on the urban fringe.

The

model examines which factors most influence the farmers to give up
farming, sell land, or move away from the urban fringe to farm
somewhere else or enter the nonagricultural workforce.

The model

also examines which factors play a role in retarding the pace of land
conversion.

The study of predevelopment landowner decisions will

indicate the tendency of certain areas to be developed.
actual and final

Although the

locational choice for urban development lies in

developers' decisions and government policies, landowner decisions to
sell or to hold land determines the land supply in the market.

From

this pool of land supply, developers are able to evaluate the
alternative sites, negotiate with rural landowners, and finally
select the actual site for development.

The model is tested in a different socioeconomic and
institutional environment.

In contrast to the models of previous

studies, which are applied to conditions of advanced industrial
Western economies, this model is applied to the conditions of a
developing country, Thailand.

The characteristics of urbanization

and agricultural decline are different in various ways.

In the first

place, the growth of metropolitan and nonmetropolitan areas are
well-balanced in the urban hierarchy of developed countries with the
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growth of nonmetropolitan areas being faster than that of
metropolitan areas.

This indicates population redistribution from

urban to rural and semi-rural areas.

The opposite is true in

developing countries where rural to urban migration causes rapid
growth in a few big cities while the growth of rural areas lags
behind.

In the second place, people in developed countries have

social preferences for the countryside for recreational and
residential purposes as well as for hobby farming, whereas there is
no such distinctive trend in developing countries yet.

In the third

place, agriculture in developed countries is characterized by few
people over large tracts of land with mechanization and high labor
costs.

It is an efficient conercial enterprise that is high above

the threshold of viability.

By contrast, agriculture in developing

countries is characterized by many people crowding on small tracts of
family land with low farm inputs and productivity.

The farm

operation is barely on the threshold of viability.

Even comercial

agriculture is not highly profitable.
Agricultural structure that indicates poor farm viability in
Western countries is characterized by decline in farm number, farm
size, and farm population.

There is physical land fragmentation by

sprawl as well as institutional land fragmentation by different kinds
of rural landowners that makes it difficult to assemble large
contiguous farmland.

In anticipation of urban expansion, there are

more extensive uses of agricultural land including leaving land idle.
Developing countries face similar problems in addition to the
problems of low agricultural labor productivity, problems of
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landlessness and near-landlessness that affect the security of farm
practices and long-term investment, and problems of inequal access to
credits and other production inputs such as water, tools and
fertilizers.

These differences

in urbanization and agricultural

structure may have influences on characteristics of the land
conversion process in the two economies.

Applying the model to a different socioeconomic environment may
confirm previous research findings or provide new insight into the
land conversion process.

The term "land conversion" used in this

research is the process by which land is physically transferred from
rural to urban uses.

Land conversion, in a true sense, is a long

process that includes many stages of land use changes and culminates
in physical transformation to urban use. Early stages include an
internal reorganization of land uses such as transfer of land
ownership, changes in land productivity and management, farm
fragmentation, and changes in socioeconomic structure and
composition.

The final stage of land use changes is the actual

physical change in land use in the forms of incremental urban
development and urban sprawl.
aspect of farmland conversion.

This study will focus on the physical

Other aspects of land use changes are

not in the scope of this study.

Previous Decision-Making Models

Physical loss of farmland to urban development is the spatial
manifestation of a myriad of factors at work.

These forces encompass
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a wide range of physical, socioeconomic, demographic, and
institutional factors.

Some reflect aspects of land demand, whereas

others condition or modify the land use.

The derivation of the

selected factors in the basic model is based on the broad conceptual
framework developed by Kaiser (1968) and Kaiser and Weiss (1969).
They postulate that the locational decision factors to sell or hold
land consisted of three elements:

contextual factors, property

characteristic factors, and landowner characteristic factors (see
Chapter II).

Contextual factors provide the socioeconomic

environment within which landowner and property characteristics
function.

The choice of variables in the decision model is largely

derived from landowners who are investors and speculators, rather
than farmers.

The landowner characteristics include length of time

the landowner has held the land, whether or not he is retired, and
whether the land is under single or joint ownership.

The property

characteristics include: assessed values of parcels; size of parcel;
proportion of marginal land; zoning protection; distance to high
value corner and properties of land already in urban use.

These

variables mostly reflect characteristics that would make land
attractive to potential buyers and developers.

They indicate, for

example, distance factors that affect land value, transportation cost
and travel time of future land users.

Proportion of marginal land

indicates suitability of land for building construction and sewage
system and possible costs of land improvement.

In short, the

decision to sell or hold land indicates the response of landowners to
urban influences.

There is a lack of insight into the agricultural
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aspect of the decision-making process, particularly from the farmer's
perspective.

The basic model developed here will consider a new set

of selected factors that represent both property and landowners'
characteristics.

Agricultural Factors of Land Use Changes

Landowners of the rural-urban fringe are varied.
farmers hold a large fraction of the fringe.

Among them,

The second major group

of landowners is comprised of investors who most often rent land to
farmers while waiting for land values to rise (Brown et al., 1981).
Speculators, in contrast, often leave land idle.

Although

developers, investors and speculators participate more actively in
the land market, farmers hold a larger portion of land which can be
transferred when the time ripens.

Bryant (1976) and Bryant and McLellan (1982) perceive changes in
agricultural structure and land use being influenced by the
rural-urban interactions.

Farming responds not only to metropolitan

influences, but also to changing market demand, technology and
management of farm.
1.

Two types of interaction were identified:

A complementary relationship occurs when urban and

agricultural forces produce normal conditions for agriculture, that
is, when growth of nonfarm employment opportunities allow farm
investment to continue.
2.

A conflicting relationship occurs in extreme situations when

there is intense labor competition and competition for land, leading
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to substitution of capital for labor, structural change of
agriculture, and abandonment of farmland.
The regional environment has a significant impact on the
rural-urban interactions.

In areas under a low level of urban

pressure, farm-generated forces dominate, or at least interact with,
urban forces of attractive nonagricultural opportunities to produce a
normal pattern of land use change.

In areas highly accessible to

urban centers, farm-generated forces are modified by urban-based
factors.

Bryant's approach looked at how groups of factors are
collectively related to types of land use changes, but he did not
investigate further the extent of each factor in explaining the
change in agricultural structure and land use.

Besides, his work was

exclusively done in the Canadian socioeconomic environment.

The Basic Model

The basic model was developed based on the "satisficer" concept
and previous studies by Kaiser and his colleagues, and Bryant.

The

approach of this model is to study the tendency of landowners/farmers
to sell land for urban development from a decision-making
perspective.

The model attempts to illustrate that factors

influencing farmers' decisions to sell are not limited to those that
create responses to urban land demand, but also include those that
create responses to the microenvironment of farming profit and
satisfaction optimization.
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Farmers and landholders of undeveloped rural land are
decision-makers.

Theoretically, they are considered as "Economic

Man," who is perfectly rational.

Any land use decisidn is an optimal

combination of land uses, land use intensities, and market
possibilities.

Farmers are considered to allocate their resources

through perfect knowledge, analysis, and prediction under one single
profit maximizing goal.

However, in the real world, the decision

patterns deviate from this normative concept of economic man.
Farmers and rural landholders do not have perfect knowledge about the
land market, speculative land prices, opportunity costs, product
prices, and future government infrastructural plans.

Diffusion of

information does not spread evenly over the land use surface and
there are resistance and time lag for information to pass on.
Besides, farmers' and rural landholders's perception of information
and responses to it vary considerably.

The responses can range from

optimizing profits, to making minor adjustments, to doing nothing at
all.

These depend upon their goals which may not be only

optimization of profits.

Apart from profit making, they may look for

minimizing risks and uncertainty of their returns from land, and for
continuation of agriculture as a way of life as well as a commercial
enterprise.

Due to this wide range of goals, a farmer may seek the

personally satisfying profits which may be lower than the optimum
profits.

The decision behavior of these farmers is under the concept

of bounded rationality.

The consequences of these "satisficer's'

decisions result in diversification of land use, intensifying
agricultural activities, continuation of agriculture with minimal
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additional investment, abandonment of farmland to idle use, or
transfer of land to speculators and developers.
This wide range of decision behavior was traditionally regarded
as the response to urbanizing pressures of the advancing city
periphery.

Places that are minimally changed are usually regarded as

lacking urban priming characteristics, such as access to major
highways, that have structuring effect on land development.
Underlying such contention is the idea that agricultural
characteristics including those of farm operators do not have any
impact on the pace and nature of land use changes.

When compared

with urban uses, agriculture is usually regarded as yielding a lower
level of return to resource input.

Since land use goes to the

highest bidder, urbanizing factors will usually be the determining
factors of land use.

However, the basic ideas in this research

suggest that since there are so many variations in agricultural land
use changes near the urban periphery; and that some of its parts
change very slowly, the spatial responses may be influenced by the
interactions of urban and agricultural factors.

In farmers'

evaluation framework, they have to consider their different goals,
their levels of information, their aversion to risks and
uncertainties, benefits and costs including opportunity costs.
Benefits may include returns from using land and the feeling of
security that their venture can yield reasonably well under the
varying range of risks.

The costs are production costs, opportunity

costs of holding land in rural use, interest rates, and land
taxation.

If farmers think that opportunity costs or production
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costs become high, they may give up farming or make some adjustments
to it depending on their goals.

The considerations of decisive

factors that affect benefits and costs have a spatial dimension such
that they distribute differently in space.
The basic model hypothesizes that, within the broader
socioeconomic environment, the tendency of farmers or rural
landowners to hold or sell their land is the function of three groups
of factors.

The first group consist of

the characteristics that

determine their responses to pressures for sale such as the site
characteristics that affect the attractiveness of land parcels to
urban development.
capability

The second group consist of the production

and stability of the land to efficiently produce economic

and noneconomic returns to landowners in its present uses.

The last

group include human factors that may influence the willingness and
decision to continue agriculture or transfer land to other uses.
Thus, the model postulates that land conversion is a function of
population change, accessibility, land tenure pattern, scale of farm
operation, and socioeconomic characteristics of farm operator and
landowner.

The statistical model characterizing the relationship

is:

V = f(A, B, C, D, E, F, G)

where, V = tendency to convert land by selling to developers
A = population change
B = urbanization level

C = accessibility
D = land tenure pattern
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E = soil suitability class
F = type and scale of farm operation

G = socioeconomic characteristics of farm
operators

It is assumed that this function works in a way that there are
direct and indirect interrelationships between the factors to affect
the tendency to convert land, and that the relationships are additive
rather than multiplicative.

This tentative model will be developed

into a multiple regression model later.

At this stage, variable

selection will be discussed.

Variable Selection

Population change is the source of actual land demand in many
respects, such as land for housing, movement, education, recreation,
and employment.

Population change reflects real demand which affects

land value, and create pressures for land development.
Urbanization level is measured by percentage of land already
devoted to urban use.
land pressure.

This reflects another aspect of the source of

The more urbanized the area, the higher the land

values, the opportunity costs, the land resource conflicts,and the
more the tendency of landowners to sell land.
Accessibility facilitates people's movement to home, workplace,
and shopping centers.

As noted in the literature review,

accessibility provides the impetus for further land demand and,
hence, development.

Accessibility is included in this study because
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it creates pressure for urban development that the landowner may have
to take into account in his decision-making.

There are three kinds

of accessibilities in the basic model:

The distance to the nearest comunity centers.

The reason

for inclusion is that people tend to live and work nearer to
employment and business centers.

The nearer to these developed

areas, the more conflicts are between rural-urban land resource
uses.

The distance to the nearest main roads.

The reason for

inclusion is that people tend to be mobile and whenever they can be
near a road, it is more convenient, with less travel time and cost.
A main road is chosen because it offers greater mobility to any part
of the settlement.

Mass transportation, which serves over half of

the Bangkok population, also utilizes the main roads.
The distance to the nearest schools.

This assumes that

people, especially residents, tend to locate near schools to which
their children can go.

The distances are measured as along the road, not as absolute
distances, assuming that people travel along the road on foot, by
private automobile, or by public transportation.

Land tenure pattern, that is, the way landholders hold land,
affects the cost function.

It is hypothesized that in an area where

there is a high percentage of rent farmland, there tends to be
conversion.

more

One reason is that production costs become higher than

those of owned farmland.

Another reason is land that farmers rent to

expand their operations may belong to investors who may keep the land
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under farming until the time is ripe for selling to developers.
According to Gisselquist (1976), there are four groups of people who
rent land in Thailand:

absentee investors, community investors,

absentee relatives, and comunity relatives.

Absentee landlords tend

to sell land when land prices are high enough for large capital
gains.

Renters may have no decision in this.

Landowners tend to

keep rented land under short-term contract, indicating that land
transfer for development is forthcoming.

Consequently, there is no

security of farm tenure for long-term agricultural comitment.

It is

hypothesized that farmer-owned land is held in agriculture longer.
Farmers who rent land are more likely to be in debt and to give up
agriculture than are those who own land.

Average farm size is another dimension of the land tenure
pattern.

Generally, farms of sufficient size are more economically

viable than farms of inadequate size.

In a developing country,

manual labor is used more than machinery in farming operations and
since farmers are generally poor, farms are generally not large in
size.

When a decrease in farm size occurs, it can greatly affect the

viability and survival of the farm.

On the rural-urban fringe, this

can lead to a higher tendency for land sale and urban development.
Therefore, it is hypothesized that reduction in average farm size
leads to land conversion.

Soil suitability class is a measure of the productive
agricultural potential in terms of ease of cultivation for groups of
crops.

Since the properties that make land suitable for agriculture

also make it generally suitable for constructing buildings and
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transportation systems, it is hypothesized that good farmland is more
likely to be converted.

Scale of farm operation, for the purpose of this study, is not
measured by the business size or physical size of the farm.
it is measured by aspects of farm investment:

Instead,

the intensity of

fertilizers used per unit area, the estimated value of equipment used
per unit area, the percentage of irrigated land, and the percentage
of intensive agriculture--in this case, vegetable farming.
factors reflect aspects of farm investment.

These

It is hypothesized that

the more investment in agriculture, the more the returns are expected
from it.

This would make farming relatively more resistant to land

development.
conversion.

In short, more investment means less likelihood of
Types of agricultural activities also influence the

tendency of land toward conversion.

Intensive use of production

input on a limited physical land base represent attempts to adjust
agricultural structure to produce crops for urban market.
Horticultural farming is chosen to represent intensive agriculture
because of the highest level of farm inputs when compared to other
agricultural activities and its ability to yield returns to
investment in a shorter period than other agricultural types.

And,

the more intense the agriculture, the less likely land will be
converted because its opportunity cost will not be as high as that of
the less intensive type of agriculture.

Socioeconomic characteristics of farm operators, as suggested by
the literature review, may affect the decision to hold or to sell
land.

There are three specific aspects to this:

percentage of
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part-time farmers; percentage of farmers-landowners whose age is near
retirement--in this case, more than 50 years old, and median
education of farmers/landholders.

Part-time farming means that

farmers and family members derive their income from agriculture, but
also earn supplementary income outside the agricultural sector.

The

importance of agriculture as the sole source of income decreases.
Therefore, it is hypothesized that the higher the percentage of
part-time farmers, the higher the percentage of land conversion
because farming is no longer the only important source of income, and
nonagricultural work may be substituted in full if necessary.

Also,

it is hypothesized that the closer a landowner is to retirement age,
the more likely the land will be sold or converted.

The rationale

for this is that farmers near retirement age become more conservative
and less willing to risk or expand the operation.
want to continue, or plan to retire.

They simply may

The land may be transferred to

children who may pursue agriculture or foresake agriculture for
better paying nonagricultural jobs.

The land may be sold to

investors, speculators, or developers.

As more land is put into the

rural land market, there is a greater chance that developers may buy
the land and develop later.

The last factor related to farmer characteristics is education.
The reason for inclusion is that education prepares and gives people
more job opportunities.

The higher the education level, the more

choice there is for better paying jobs.
education level, the less choice of jobs.

In contrast, the lower the
It is hypothesized that

the higher the education level of the farmers/landholders, the

more
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job opportunities and the less reliance on farming there will be and
the more likelihood to sell the land for further development.
Other factors explored but not included in the model are:
values and

land

institutional factors such as land taxation, sewerage and

water facilities, and land use control such as zoning.

The rationale

not to include these factors lies in the nature of the factors
themselves or the environment of the study area.

Land values are not included for two reasons.

First, they are

the result of the same set of factors that create land demand,
namely, adjacent urban areas and accessibility factors.

Second,

available data for the study area are not very reliable and do not
reflect fair market value.

Besides, fair market value records are

not kept in Thailand.
Land taxation is not included for two reasons.

First, land

taxation is very small and is only a very small component of the
agricultural cost structure.

Second, the method of estimating land

taxation depends on estimated land values

which are not reliable.

Public sewerage and water facilities, which are considered to be
relevant to land conversion since they create development pressure,
are not included for several reasons.

For farmers who do not have

perfect knowledge about land market and public provisions of service
facilities, accessibility factors are often more accurate indicators
of future land demand.

In fact, the assessment of land values by the

Land Department uses accessibility instead of availability of
services as important criteria in their evaluation.

Besides, very

rapid population growth and rising demand for services cause the
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public provision of these facilities to lag considerably behind the
demand.

According to the current map of sewerage facilities of

Bangkok provided by the Department of Town and Country Planning,
areas serviced by sewerage system in the Thonburi region are limited
to the more urbanized districts such as Bangkok Noi, Bangkok Yai,
Thonburi, Kiong San, and small portions of easternmost parts of the
Ratburana and Bangkuntian districts.

The first four districts are

out of the study area, and the last two portions of the study area
are already highly urbanized.

Provision of water services by the

Metropolitan Water Authority is also limited to the more urbanized
areas.

Master plans to expand water service areas to fast-growing

parts in the study area such as Pasicharoen and Bangkuntian districts
fall behind the real urban growth itself.

For example, the map of

housing projects and related facilities from the National Housing
Authority displays the second phase of the first plan to expand water
service area to the developed parts of these two districts is
expected to be realized in 1985.

The first phase of the second plan

to expand water service areas to portions of Talingchan and Ratburana
districts is expected to be realized in 1988.

The maps of land

subsidence and underground water use from the Office of the National
Environmental Board show that, at present, many households in the
developed parts of the study area depend upon underground water
causing depletion of underground water and land subsidence of
approximately 5 centimeters per year.

Land use control such as zoning is excluded because planning
controls in Thailand are very weak.

In spite of several land use
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plans for Bangkok, the Bangkok City Planning Department can act only
in an advisory capacity since it has no enforcement powers
(Kanjanaharitai, 1981).

Coordination between governmental agencies

is weak and ineffective in controlling the orderly expansion of
Bangkok (National Economic and Social Development Board, 1981).
Important laws and regulations that are necessary for land use
controls exist but are not fully and effectively enforced such as the
1975 Urban Planning Act and several land use plans of Bangkok (Office
of the National Environmental Board, 1981).

Statistical Model

A statistical model was formulated in order to explain the
relationship between the tendency to sell land for development, and a
set of multivariate explanatory variables.
Y

where

Y
a

= a + b1x1 + b2x2 + b3x3 + ... + b15 x15 + e
percentage of land conversion (CONVERT)
= intercept

b1

= regression coefficients

x1

= percentage increase in population (POPCH)

x2

= percentage of land already devoted to
urban uses (URBAN)

x3

= distance to nearest comunity centers (DTCC)

x4

= distance to nearest main roads (DTRD)

x5

= distance to nearest schools (DTSCH)

x6

= average farm size (FSIZE)
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x7

= percent of rented farmland (RENT)

x8

= estimated values of agricultural equipment per
unit area (EQUIP)

x9

= estimated fertilizer inputs per unit area (FERTIL)

x10 = percentage of irrigated farmland (IRRIGT)
x11 = percentage of land under vegetable farming (INTENS)
x12 = percentage of part-time farmers (PARTM)

x13 = percentage of farmers who are over 50 years old
(RETIRE)

x14 = median years of education of farmers (EDCATE)
x15 = soil suitability classes (CLASS)

= random error term
The statistical procedures in this empirical analysis are as
fo 11 ows:

To test the hypothesis that, at farmers' level, the
distribution of land conversion is related to accessibilities,
population increase, urbanization level, level of farm investment,
agricultural potential of land, land tenure characteristics, and
landowners' characteristics.

To examine the degree of relationships between land
conversion and the urban and agricultural factors.
To select the best set of variables that explain the spatial
distribution of land conversion.

In the analysis, it is expected that the relationship between
the factors creating urban demand and factors characterizing
agricultural structure will be in two directions.

Urban demand
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factors are expected to be "pull" factors inducing land development.
Certain agricultural factors are expected to act as "push" factors
forcing farmers to give up agriculture and sell their land.

These

"push" factors are part-time farmers, farmers nearing retirement age,
average farm size, and percentage of rented farmland.

The other

agricultural factors are expected to influence the farmer's decision
to remain in agriculture.

Study Area

An empirical test of the hypothesized relationships was carried
out using a portion of the Bangkok Metropolitan fringe as the study
area.

Urban development normally occurs in the rural-urban fringe,

the spatial transition zone located between the built-up city and the
rural countryside.

The zone is characterized by unstable,

heterogenous land uses and ownership (Pryor, 1968; Russwurm, 1977).
De Vito (1981) regarded it as an urban land development continuum.
Land uses are conceptualized as concentric zones outward from inside
central cities.

There are, respectively, mature suburban areas,

initially developed areas, primary area of subdivision where
developer interests lie, area of investor interest, and areas of
rural user interest.

The extent of the rural-urban fringe varies between cities and
between countries.

Russwurm (1977) suggested some practical

guidelines for delimiting the fringe.

For large Canadian

metropolitan areas such as Toronto, Montreal, and Vancouver, the
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fringe extends outward about 30 miles.

For small cities of

10,000-25,000 population, it extends 5 miles.
is no conclusive guideline.

It is clear that there

For Thailand, the Town and Country

Planning Department estimates that the metropolitan shadow of Bangkok
extends well beyond Chao Praya delta, but it is concentrated mostly
in the Bangkok Metropolitan Area, Nonthaburi, and Samut Prakarn.
Obviously, the fringe varies in size in different countries,
depending on how centralized the center is.
For the Bangkok area in this study, only a portion of the fringe
was selected.

It included initially developed areas, subdivision

areas, and areas of investor interest.

Three criteria were used as

the basis for choosing the study area:

It should consist of contiguous, continuous areas which
include initially developed areas, primary areas of subdivision,
areas of investor interest, and, if possible, true rural areas.
It should be important in terms of agriculture.

Agriculture

should be "representative" of agriculture in the whole vicinity of
the Bangkok Metropolitan Area.

Since agriculture in the Bangkok

Metropolitan Area and its vicinities consists of paddy farming,
orchard, and vegetable farming, the study area should at least
consist of such types of agriculture.

The study area should be under fairly strong urban
pressures.

The indicators of strong urban pressures are such things

as proximity to core area, population change, and loss of farmland.
The area chosen for study is the Thonburi area, a portion of the
Bangkok Metropolitan Area on the right bank of the Chao Phraya River.
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Thonburi is the name of a small, old province which was incorporated
into the Bangkok Metropolitan Area in 1971.
near the core area of Bangkok.

The area is situated

It has received urban pressures

ranging from high, moderate to low in terms of population growth and
farmland loss.

The study area covers 221,262 rais (88,505 acres or

35,402 hectares).

Administratively, it consists of five districts:

Talingchan, Pasicharoen, Nongkam, Bang Kuntian, and Ratburana.
districts are further divided to 32 subdistricts.

These

Only 26 districts

are used in this study because the other 6 districts are already
mature suburbs.

Nonurban land occupied 90 percent of the total land

in 1967 and 82 percent in 1983.

The study area is a part of the extensive Chao Praya delta
called the Bangkok plain.

Its elevation is approximately 1-2 meters

above the mean sea level. The alluvial plain is flat and drained by
many natural waterways and irrigated canals.

The surface of the

delta consists of semi-recent and recent alluvial sediments in the
Holocene (late quarternary) period (Pendleton, 1963).

The deposits

of the entire Chao Praya delta gradually change from fresh water
facies in the north part to the marine facies in the southern part.
There are two levels of landforms in the study areas: the delta
flat to the south and the deltaic high to the north of the study area
(Vijarnsorn and Panichaponse, 1978).

The deltaic high is about one

meter higher than the average height of the delta flat.

Soils on

these terrains are formed from somewhat similar parent material:
brackish water deposits and recent marine deposits.

Soils forming on

the deltaic high are nonacid, poorly drained and less-developed soils
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that include Thonburi, Bang Khen, Bangkok and Samut Songkram series.
Soils forming on the delta flat are classified into two types.

The

first subgroup is soils on recent marine deposits which are very
saline clays permanently saturated with sea water.
Chin series and tidal land.

This includes Tha

More developed and less saline soils on

this parent materials include Samut Songkram series.

Soils in the

second subgroup occur on brackish water deposits which tend to
accumulate iron sulfide in the sediments. These acid sulfate soils
are characterized by yellowish mottles of jarosite minerals formed by
oxidation of pyrite in the B horizon.

However, such soils in the

study area contain many fine gypsum crystals or calcium carbonate
content of the Chao Praya River.

Hence, they are nonacid soil which

include Bang Khen series in the study area.

Most soils found in the study area have good potential for
agricultural production as indicated in Table 4.1.

Agricultural

potential is expressed in terms of suitability for different type of
crops.

Except for Samut Songkrarn, Tha Chin, and tidal flat series

which are saline, the soils are fertile and are used for rice
cultivation (Department of Land Development, 1978).

Relatively

smaller areas are used for field crops and fruit trees. In some parts
of deltaic high around Bangkok and nearby provinces, the land has
been ridged with ditches between ridges for many kinds of truck crops
and fruit trees such as durian, jackfruit, mango, and various citrus
fruits.

This occur extensively on Thonburi series.

The climatic conditions in the lower Chao Praya delta are
favorable for crop production.

Based on Koppen's climatic
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Table 4.1.

Soil suitability classes showing agricultural potential
for crop types.

Suitability class for:

Soil series

Flooded
annual crops
(P)

Field and
horticultural crops

Orchards and

Pasture

comercial

and

tree crops

rangeland

(N)

(T)

(L)

Bangkok

P-I

N-lid

T-IId

L-IIId

Bang Len

P-I

N-lid

T-IId

L-IIIf

Bang Khen

P-I

N-lid

T-IId

L-IIIf

Samut Songkram

P-IIIx

N-IIx

T-IIIx

L-IIIt

Tha Chin

P-IIIx

N-IIxd

T-IIIxd

L-IIIf

Thonburi

P-I

N-hf

T-hIf

L-IhIt

Tidal flat

P-Vx

N-Vxf

T-Vxf

L-IIIf

Source:

Land Development Department.
1976.
Soil Survey Report
No. 189:
Pathum Thani, Thonburi, Bangkok, Sarnut Prakarn
and Samut Songkram Provinces.

Note:
The following symbols indicate types of limitations to crop
cultivation:

d = Impeded drainage. The use of soils for cultivation is
limited by excess water due to high water table, slow
permeability or slow surface drainage, or a combination
of both.
f = Flooding. Soils are susceptible to flash floods or
excessively prolonged and deep flooding, which damages
the crops.
x = Excessive salt content which limits crop growth.
t = The use of soils is limited by undulating topography.
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classification on system, the climate in this area is classified as
tropical savannah (AW).

It is a typical monsoon environment

characterized by high temperature throughout the year and pronounced
dry and rainy seasons.

The average annual temperature is about 28

degree Celcius with little difference between the coldest and the
hottest months.

The annual average rainfall varies from 1,122.9

millimeter to 2,113.9 millimeters.

The rainy season occurs during

May to October causing flood over the entire data.
to wet rice cultivation.

This is favorable

However, in the dry season, water shortage

makes crop cultivation difficult unless irrigation facilities area
provided.

The resource base of the delta is very favorable for
agricultural development.

Thus, Thonburi area is an important fruit

and vegetable growing area that supplies fresh produce to wholesale
and retail fresh food markets in Bangkok.

Diversified agriculture

prevails on the alluvial flood plain irrigated by ditches.
agriculture is spatially organized into three zones.

The

The innermost

zone adjacent to the built-up urban areas is orchard areas grown on
raised beds and flanked by irrigation ditches.

The middle zone

consists mainly of vegetable farming, which also uses raised beds
between irrigation ditches.

This type of cultivation is well-adapted

to the flat, poorly drained topography of the delta.

Agriculture in

the outermost zone is mostly paddy land of prime quality (soil
suitability class).

However, urban expansion particularly new

housing projects have emerged among the orchards and paddy fields
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causing changes in agricultural structure and adaptation toward more
intensive production.

Data from three Censuses of Agriculture (National Statistical
Office, 1950; 1965; 1978a) indicate that the number of farms has
declined steadily since 1963.

In 1950, there were 14,762 farms and

the number increased slightly to 14,970 in 1963.
dropped to 8,035 in 1978.
than the farm number.
205,076 rais.

Since then, it

The areas in agriculture declines faster

In 1950, the total agricultural area was

It reduced slightly to 195,009 rais and then it

reduced rapidly to 82,085 rais in 1978.

The average farm size has

become smaller from 13.89 rais to 13.03 rais and 10.22 rais,
respectively.

The composition of farm size has changed.

In 1950,

the number of farms in the same bracket as the average farm size
(under 15 rais) was 47.21 percent.

In 1963, there was tendency

toward smaller farm size as there was 73.59 percent of farms under 15
rais.

However, in 1978, there were less farms under 15 rais, about

50.27 percent.

Very small farms might have gone out of business or

might be sold to urban development.

There has also been a trend toward more renting of farmland.
1950, rented farmland was 32.25 percent, but in 1978 this number
increased to 41.56 percent as well as increase in percentage of
part-owners.

In addition to a transition in land tenure pattern,

there has been a shift in emphasis toward more intensive agriculture
in response to changes in population and level of urbanization in the
area.

The census data show that the areas under paddy fields reduced

from 115,882 rais to 105,989 rais and 29,224 rais, respectively.

The
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decline is more pronounced near urbanized areas.

The composition of

agriculture has changed to more horticultural products.

Orchards and

tree crops areas have reduced but not as markedly as paddy land.
Horticultural production has expanded rapidly because it yields
higher value of returns on old paddy land in shorter time with the
use of multiple cropping.

The production consists of vegetables,

orchids, gerbera, jasmine and other ornamental plants
(Pitaktepsombat, 1980; Suwannodam, 1983).

The expansion of

horticultural enterprise indicates that agriculture is still
important, but the conversion of agricultural land makes the future
of agriculture uncertain and questionable.

Data Sources and Data Collection Procedures

The study of land conversion factors involves changes of land
use over time.

Land conversion is a long temporal process evolving

from changes in agricultural structure in response to urban
pressures, sale of land and transfer of ownership, preparation of
land for development, and final build-up process.

The time period of

this study was chosen to approximately cover a developmental cycle.
The time lapse chosen for this study was between 1967 and 1983.
According to Durrancl-Lasserves (1980), this period represents land

speculation, transfer of ownership, subdivision and improvement and
housing expansion.

movement began.

During the mid-1960's, the land subdivision

Ninety-three percent of land subdivision took place

from 1966 until the early 1970's, when the movement shifted to
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housing development, as a result of the National Executive Decree No.
286 in 1972.

The law controls very strictly the activity of land

developers, forcing them to conform to subdivision regulations.
Therefore, the period chosen for study covers sufficiently most of
the land development history of Bangkok.

In addition, the year 1967

was specifically chosen because of availability of aerial photographs
used as a primary source of land use data.

Information on land use, particularly regarding land conversion,
was extracted from black and white aerial photographs from two dates:
1967 and 1980.

The photographs were obtained from the Royal Thai

Survey Department,

Ministry of Defense.

The original scale of the

photographs were formated at 1:30,000 and enlarged to 1:20,000 to be
compatible with the base map of Bangkok.

Land use changes were

interpreted manually with the aid of a mirror stereoscope.

Conversion is defined for interpretation purposes as the change in
land uses from agricultural, forest, and open space to subdivision
plots and built-up areas.

Land use types were coded according to the

USGS land use and land cover classification system for remote sensing
data on level two and three.
use maps.

The interpretation resulted in two land

The map created from aerial photographs of 1980 was

verified by the Department of Town and Country Planning.

Radial

distortions inherent in aerial photographs were adjusted by using a
zoom transfer scope and 1:20,000 base map of Bangkok.

The two

adjusted maps were then superimposed to indicate the extent and
spatial distribution of land conversion.

Areas of land conversion

were calculated by a digital planimeter and recorded in the metric
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system and in the Thai area measurement system.

The land use change

map was then overlaid with the 1:20,000 base map, a map of area]
units of analysis, and a soil map in order to measure distance data
and soil capability data.

The dependent variable, the extent of land conversion, was
measured by percentage of land conversion to the total area of an
enumeration district.

In order to study the spatial consistency of

independent variables in explaining land conversion, the total study
area is stratified into two zones of varying urbanization pressures
by using population density and level of urbanization in each
observation unit.

The independent variables are acquired in four ways:
1.

overlay.

Accessibility data were measured directly from the map
On the base map, schools, community centers, and main roads

were located.

Schools included elementary, primary, and secondary

schools in the study area.

The list of community centers were

obtained from the Urban Planning Division, Bangkok Metropolitan
Administration.

The 'cores" of each center were approximated by

using important services shown on the base map.

They can be either

prominent fresh food markets, or administrative seats of the district
and subdistrict.

The list of main roads was obtained from the

Division of Transportation System and Public Utilities, Bangkok
Metropolitan Administration.
were included as

A few of the secondary roads, however,

main" roads if they were the only transportation

routes linking less accessible areas to the main roads or community
center.

Since the census or survey showed that the majority of the

102

people use bus or car to reach the workplace, only transportation by
road was included.

Transportation by water, which is widely used in

areas near canals, was excluded because most people in the study area
used land transportation.

All distances were measured from the

centroid of each conversion polygon.

The distance along the road is

chosen instead of the absolute distance, assuming that people tend to
move along transportation routes.
2.

Land suitability class was included in the model, based on

the rationale that good farmland has characteristics that are also
good for urban development.

Instead of including various pedological

properties of soils in the model, this study used soil suitability
class which is the index of agricultural potential of soils based on
morphological and chemical properties such as slope, drainage,
effective rooting depths, water availability, acidity, salinity and
other limitations that may affect ease of cultivation.

The USDA Land

Capability Classification, modified by the Thailand Department of
Land Development, was the system used.

Based on soil potentials,

limitations and management problems, the system classifies land

according to its capacity to produce comon cultivated crops with
minimal deterioration over prolonged periods.

Although it is not a

rating system according to the most profitable use of land, it is the
only systematic rating available for the study area.

The

classification system was modified for four different crop types in
Thailand:

flooded annual crop farming such as paddy farming;

nonflooded annual crops such as vegetable farming; commercial tree
crop production such as orchards; and permanent pasture and
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rangeland.

For this study, land under existing crop types was

assigned to the corresponding soil suitability class.
A limitation to the soil data is that it is not at the level of
a detailed reconnaissance soil survey, with the survey scale of
1:100,000 and published scale of 1:50,000.
is 25 to 100 hectares.
associations.
study.

Minimum size delineation

Mapping units mostly consist of series and

The detail is more general than was required in the

Overlayed with the map of enumeration districts and the base

map, the soil capability class of the most predominant soil series
was chosen to represent the inherent soil quality of the enumeration
district.

Population change data were obtained from records kept by
the Division of Registration.

It was measured at the subdistrict

level, by percentage increase of population between 1973 and 1983.
Unfortunately, data prior to 1973 were not available at such a scale
nor at a lower scale of analysis.

Land tenure, agricultural investment, and socioeconomic
characteristics of farmers/landowners were obtained from the census
of agriculture on an enumeration district level.

The data were

extracted and compiled from a magnetic tape provided by the National
Statistical Office.
agriculture:

There is a limitation to the census of

the only census of agriculture available on an

enumeration district level is that of 1978.

The records of 1963

Census of Agriculture were not available at the desired level of
detail.

The available 1963 data were at best on a district level,

but most of them were on a provincial level.

Ideally, a study about
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temporal change requires data from the beginning of the study period
in order to reasonably examine factors affecting change.

should also be comparable in scale of analysis.

The data

Therefore, only the

1978 Census of Agriculture was used for analytical purposes.

Scale of Analysis

Data to be analyzed should be comparable in scale.

The

following section discusses the choice of areal unit used in this
study.

Land use changes are a continuous phenomenon.

To study the

spatial differentiation of land use change, it is essential to divide
the continuous surface into nonoverlapping areal units to be used as
a basic analytical unit.

There are two main types of areal units:

priori areal units and a posteriori areal units.

a

A priori units

include local government areas, standard regions and subdivision, and
census enumeration districts.

A posteriori area units include

geometric units, formal regions and functional regions.

Since the

use of different areal units yields different results, it is
important to choose areal units carefully.

Results of spatial

studies are often not independent of the units being used.

For

example, a relationship may not appear at one scale of analysis but
may emerge at another scale of analysis.

The choice of areal unit is determined by what areal unit the
data are normally presented in order to make the analysis of related
attributes comparable.

This study is based on three types of data:
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continuous data extracted from aerial photographs and soil maps;
agricultural census reported at the enumeration district level;
and (3) population change reported at the subdistrict level.

Areal

units are chosen to be comparable to that of agricultural census
enumeration districts.

Continuous land use data need to be aggregated at enumeration
district level.

Enumeration districts are, however, quite arbitrary

and not homogeneous in themselves.

They are created by dividing a

subdistrict area into a number of enumeration districts.

Each is

composed of one or more villages, or, in some cases, a part of a
village, depending upon the quantity of work and the geographical
conditions in each enumeration district (National Statistical Office,
1978a).

They are useful for collecting and suninarizing statistics.

Although there is arbitrariness in defining an enumeration district,
each of them are based on villages, which are considered entities
themselves.

Since enumeration districts are chosen for villages that have at
least 25 percent of households in agriculture or at least 25 units of
households, census enumeration districts do not completely cover the
whole area.

Villages not qualified by such criteria are left out.

Within the survey area itself, the sizes and shapes of enumeration
districts are varied and irregular, since they are drawn to cover
only the geographic location of villages.

Isolated houses, though

functionally included in a village, are often excluded on the map.
Thus, Thiessen polygons are drawn to fill interstitial space.
boundaries are checked with village location.

Their

The assumption is that
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the boundaries of Thiessen polygons, enumeration districts and
functional boundaries of villages coincide.
There are 59 enumeration districts in the study area.

The

average size is 5.93 square kilometers, with a standard deviation of
5.30 square kilometers.

The sizes vary from 0.39 to 21.36 square

kilometers.

Since the sizes of the enumeration districts vary, land use
areal data in these enumeration districts are standardized by finding
the proportion of such land use instead of using unstandardized areal
data alone.

The reason for doing this is that standardization will

allow comparison of the extent of land conversion in different
enumeration districts.

To compare the extent of conversion in

different enumeration districts by using areal acreage will be
misleading.

Larger enumeration districts may have more converted

areas than smaller enumeration districts, even though the percentage
of converted areas in smaller enumeration districts may be higher.

Statistical Analysis

The collected data at enumeration district level are continuous,
interval-ratio data except for soil capability class, which is
ordinal.

There are 59 enumeration districts in the study area.

All

converted polygons and related attributes are aggregated at the
enumeration district level.

In order to find the strength and significance of the
relationship between these variables and the dependent variable, the
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following statistical techniques are used.

For the bivariate

relationship, there are simple correlation and one-tail test of
significance for the correlation coefficients.

For multivariate

relationship, polynomial regression, stepwise multiple regression,
overall and partial F tests are used.

The data are processed by

using the Statistical Package for the Social Sciences, SPSS, (Nie et
al., 1975; Hull and Nie, 1981) and SIPS package of Oregon State
University (Rowe and Brenne, 1982).

Bivariate correlation, in this case Pearson correlation,
provides coefficients that summarize the relationships between two
variables.

The correlation coefficients indicate the degree of

concomitant variation in one variable with another.

A correlation

coefficient summarizes the strength and direction of association
between a pair of variables and allows the comparison of the
strengths of relationship between one pair of variables and a
different pair.

In this study, one-tailed tests of significant

relationships between the independent variables and the dependent
variable, the percentage of land conversion, is used, since the
hypotheses about the expected direction of the coefficients are
already formulated.

In addition, correlation matrices are produced

to investigate the presence of serious multicollinearity.

The

results do not indicate large coefficients of correlation between
pairs of independent variables in the correlation matrices.

The

results of bivariate analysis suggest the most likely landowner and
property characteristics for a multiple regression model.
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An optimum combination of landowner and property characteristics
that best describes land conversion behavior is sought from the
polynomial and multiple regression models.

By using SPSS package,

multiple regression models are fit to all variables for the study
area and for two subareas under the strong and weak urbanization
pressures.

Residual plots, normal probability plots, and histograms

of standardized residuals are examined in order to examine
graphically the aptness of the regression model and to detect any
violation of regression assumptions.

As for the subareas under

strong urbanization pressures, the relationship is in the form of
stepwise multiple regression.

For the entire study area and the

subareas under weak urbanization pressures, the scatterplots of
residuals against the fitted values of the dependent variable do not
show any systematic deviation from the linear regression model.
However, the scatterplots of residuals against some independent
variables show a curvilinear pattern.

Therefore, second-order

polynominal terms are added to the stepwise regression models.

The

second-order terms include quadratic terms and interaction terms.
The SIPS statistical package is used to test the significance of
quadratic terms to determine whether or not they should be dropped
from the model.

Tests for both quadratic response functions and

multiple regression functions are
significant relationships.

conducted to see if there are any

The results show that there are two

interaction effect terms in the polynomial regression models for the
entire study area and one for the subareas having weak urbanization
pressures.
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CHAPTER V

RESEARCH RESULTS AND DISCUSSION

The previous chapter discussed the development of the conceptual
framework and research design.

Land conversion is considered to be

the function of the interaction of selected factors that affect
farmers' or rural landowners' evaluation of agricultural future under
uncertainties created by urban anticipation.

Since the nature of the

problem involves many factors, multiple regression and correlation
analyses are chosen to describe the data collected.
reports the results of the statistical analyses.

This chapter

It begins with the

general patterns and spatial structure of land conversion for the
entire study area.

Then it proceeds to discuss the forms,

directions, and strengths of the relationships of land conversion and
selected factors as well as the spatial variation of the effects of
the factors in areas under different levels of urbanization
pressures.

Land Conversion in the Study Area, 1967-1983

During the 16-year study period, Thonburi underwent extensive
urban encroachment onto the rural landscape.

Approximately 22,734

rais (or 3,637 hectares) of rural land were converted to more
intensive metropolitan uses.

This includes a new highway to the

north of the study area--Highway 338 (Bangkoknoi-Nakornchaisri
Highway).

The land conversion appears to follow three emerging

patterns as shown in Figures 5.1, 5.2, and 5.3.

The first is
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the tendency for axial, mixed development along major highways
and streets.

The second is the tendency for planned residential

development to be further removed from transportation routes.

The

third is the tendency for conversion to cluster around old settlement
nodes such as rural villages for rice farmers.

Axial development along major transportation routes and their
arterials is the most prevalent type of development.

Areas undergoing

such tranformation are found along Petchakasem Highway (Highway 4) and
Thonburi-Pakthor Highway (Highway 35), both of which link Bangkok to
the western and southern regions of Thailand.

Widespread urban

development also occurs along Suksawat Street (Highway 303) and such
important streets as Ekkachai street that runs parallel to the
southwestbound railroad and southbound Pracha-Uthit road that started
from Highway 303.

Clusters of smaller but growing land development

emerge along the sides of newly paved Highway 338.

A large number of

new axial developments, particularly those that are close to

already-developed areas and comunity centers, were mixed urban land
uses.

These mixed land uses are predominantly shophouses interspersed

with markets, industrial plants, warehouses, schools, banks, temples,
government offices, and residential areas.

A small number of

residential developments are high-density residential land.

Many new

industrial developments have taken place along Highway 303, which runs
parallel to the Chaopraya River.

Land conversion tends to emerge

along available transportation routes, leaving the interstitial space
largely undeveloped.

This happens because there are few major streets

and the transportation network is not well-developed.
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A number of less accessible rural areas are transformed into
planned housing developments.

These residential developments emerge

further away from major highways and initial urban areas on cheaper
land.

These housing projects are for middle-income and lower-income

households.

They are built on the old paddy fields or orchards.

Most of them cover extensive areas.

Also included are large land

subdivisions which are to be filled by new residents.

A smaller scale land conversion had taken place around isolated
rural settlement nodes, such as in villages that are situated along
the length of canals in remote areas where the road network is
sparse.

Most of these new developments are around villages of rice

farmers, although a number of orchard farmers are included.
orchard farmers

Many

settlements, however, tend to be scattered on their

own land rather than concentrated along waterways.

The Structure of Land Conversion

Where does land conversion come from?

Measurements from the map

of land use change compiled from aerial photographs (Figure 5.1)
indicate that slightly over 96 percent of converted land come from
agricultural land.

The data in Table 5.1 show that paddy fields,

which are cheaper than land for orchards, are the preferred type of
land for large-scale development.

They are the source of almost 50

percent of total land conversion.

About 49 percent came from

orchards which are nearer to the inner city core than paddy land.
Most development on old orchard land is mixed sprawl.

Only 6 percent
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Table 5.1.

Land use shifts 1967-1983, in rais.

Pre-conversion land uses
Postconversion
land uses

Residential

Commercial
and services
Industrial

Utilities

Paddy
fields

Orchards

Horticultural
cropland

Riverine
Forests

Vacant

91.97

118.71

land

6,804.78

3,308.09

922.42

500.43

280.95

145.62

16.20

1,268.24

263.60

181.56

26.95

30.83

25.29

Mixed urban
land uses

1,329.67

5 ,402. 31

50.91

Rural

1,282.88

26.89

63.05

589.16

11,214.29

9,281.74

1,363.76

681.13

subdivision

Total

192.69

of conversion came from horticultural areas, and 3 percent came from
riverine or mangrove forests.

The latter is far removed from urban

areas.

What type of land use do these converted lands change to?

About

half of the converted units have become high-density and low-density
residential developments.
mixed urban land uses.

Thirty percent of the conversion was to

A smaller percentage has turned into

subdivided lots and industrial sites.

Almost 60 percent of old

orchards became mixed land use along the sides of major streets,
highways and their arterials, whereas an approximately similar
proportion of old paddy land became residential land.

One reason why
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residential land use tends to occur on old paddy fields may be due to
the lower prices of paddy fields which led to speculative profits.
The level landform of paddy fields is easier to transform than the
uneven surface roughness of orchards which were raised on beds and
irrigated by parallel canals.

Over 60 percent of the land conversion

on vegetable farms has been to residential uses.

Similarly, about 87

percent of conversion on riverine forests is to subdivided land with
very few buildings on it, while the remainder has shifted into higher
density residential land.

Idle lands nearer to urbanized areas are

converted into high-density residential, mixed land uses, and
industrial areas.

The Relationship of Land Quality and Conversion

The areas converted were formerly important rice and
fruit-producing regions.
on?

What types of land does conversion occur

To what extent is prime agricultural land converted?

Table 5.2

indicates that most conversion has taken place on land that is class
I for rice cultivation (P-I).

These are lands that include such soil

series as Bangkok, Bang Len, and Bang Khen.

Bangkok series is the

most prevalent soil series in the study area.

All three soil series

are also very good soils for agriculture as they are in class II for
horticultural crops and orchards when proper drainage systems are
installed.

Extensive conversion also has taken place on Thonburi

soil series, which are very suitable for orchard and tree crops,
class II, when drainage ditches are available.

There was

proportionately little conversion on Tha Chin, Samut Songkram and

Total

Forests

Idle lands

Paddy fields

-

10,395.21

10,746.58

1,697.84

750.34

7,947.03

Thonburi

4.94

192.69

8,657.43

594.87

1,296.65

Orchards

Vegetable farms

Bangkok

1,288.08

654.47

633.61

Tha Chin

Conversion by soil series and land use.

Preconversion
Land Uses

Table 5.2.

163.58

-

152.51

11.07

Bang Len

Soil Series

97.50

59.44

38.06

Samut
Songkram

22.43

13.46

8.97

Bang Khen

21.72

21.72

Tidal Flat
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tidal flats which are saline and very poorly-drained soils.
suitable neither for agriculture nor urban development.

They are

Conversion

on Tha Chin soils is to scattered industrial sites along water
courses, and sparsely-populated rural subdivisions which are far

removed from comunity centers.

As all the soils are naturally

distributed in wide areas, this suggests that conversion is likely to
occur on better quality soil, especially paddy soils.

However, the

locational characteristics of the land may play a greater role in
land conversion rather than the agricultural potential of soils.

Locational Decision Factors Affecting Land Conversion

The purpose of this research is to examine farmers' and
landowners' decisions to transform their land to higher uses.

A

conceptual model is developed postulating that the farmers will
evaluate the potential land demand associated with urban pressures as
well as the viability of their farming business and personal
considerations.

Selected aspects of their decision framework include

a set of anticipated urban pressures, land tenure characteristics,
magnitude of farm investment, physical potential of land for
agriculture and the farmers' characteristics that may influence their
decisions.

Specific working hypotheses, regarding these decision

factors and land conversion, are as follows:
1.

There are inverse relationships between farmland conversion

and the distances to the nearest comunity center, to the nearest
main street, and to the nearest schools.
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There is a direct relationship between farmland conversion
and percentage of initially urbanized areas (which measured the
urbanization level and the degree of land resource conflicts related
to it).

There are inverse relationships between land conversion and
average farm size, and percentage of rental farmland.

Both measure

stability of land tenure and scale of agricultural operation which
might be conducive to the enterprise.
There are direct relationships between land conversion and
median education status of farm operators, the percentage of older
farm operators who were over 50 years old, and the percentage of farm
operators reporting off-farm work.

There is a direct increase in land conversion with percent
increase in population.

There are inverse relationships between land conversion and
various aspects of agricultural investment:

long-term investment in

irrigation system, amount of fertilizer input per unit of land and
investment in farm equipment.

There is an inverse relationship between land conversion and
soil suitability class.

In other words, land conversion tends to

take place on land with little physical limitations for agriculture.
There is an inverse relationship between land conversion and
percentage of intensive agriculture.

This intensive percentage is

defined as the farm enterprise requiring large input and short
amortization period under uncertain future of agriculture.
Specifically, these are horticultural activities that include the
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growing of vegetables, orchids, cut flowers and other ornamental
plants.

Bivariate Relationship of Land Conversion for the Study Area

Since the directions of relationships are already specified,
one-tailed tests of significance on the Pearson product moment
correlation coefficients are done.

Only the relationships that are

significant beyond .10 level are reported in Table 5.3.

The

correlation coefficients show that rural land conversion is
significantly associated with both factors that reflect urbanization
forces and factors that indicate to general farm viability and
characteristics of farm operators.

Among the variables that may

affect farmers' anticipation of peripheral growth, the strongest
correlation coefficient is that of conversion and proximity to the
nearest community centers (DTCC)--.61.

The nearer to community

centers and the more intensive urban land uses induce many serious
urban-rural resource conflicts.

As land is often regarded as a

commodity rather than a resource, there is a greater likelihood of
rural land being shifted to uses that offer higher rent.

Another

indicator of degree of urbanization, percent of initially developed
land in 1967 (URBAN), confirms this point.

Proximity to major

highways and streets (DTRD) and to schools (DTSCH) are correlated to
land development, even though to a lesser extent.

When the effects

of proximity to community centers and of the initially developed
areas in 1967 are controlled, the linear association between
conversion and proximity to the nearest schools (DTSCH) is
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Pearson correlation coefficients between land conversion and selected factors in the
study area.
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Table 5.3.
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substantially reduced.

Clearly, the effect of proximity to the

nearest schools (DTSCH) is significant, but this partly includes the
impact of the proximity to community centers (DTCC) and much less the
impact of already developed land (URBAN).

The reason is that schools

tend to be located in concentrated places and rural settlement nodes.
The presence of certain transportation routes and schools in rural
areas far away from the city may be responsible for lower level of
association.

The correlation between land development and

population growth was relatively weak, suggesting that locational
characteristics play larger roles in land use changes.
A set of factors regarding farm structural viability and farm
operators' characteristics are significantly correlated to land
conversion.

moderate.

The correlation coefficients vary from slight to
The variables showing higher strengths of linear

association are educational (EDCATE) status and investment in
irrigation (IRRIGT).
respectively.

Their correlation cofficients are .45 and -.43,

Land tenure characteristics measured by average farm

size (FSIZE) and farmland rental (RENT) are slightly but signifi-

cantly related to land conversion.

The importance of off-farm work

(PARTM) and investment in farm equipment (EQUIP) is also slight.

Variables which are not significantly related to conversion are
soil suitability class (CLASS), intensive agriculture (INTENS), and
investment in fertilizers (FERTIL).

The relative insignificance of

soil suitability class is due more to the locational aspects of the
land, rather than to its agricultural quality.

And, such locational

aspects are those that can affect anticipation for urban development.
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In addition, most land is under soil suitability class I; therefore,
there is not enough variability for the statistical analysis.

The

insignificance of intensive agriculture (INTENS), however, is caused
by the effect of educational status, which suppresses the
There is

relationship between conversion and intensive agriculture.

a slight but significant positive intercorrelation between the
education level and the extent of intensive agriculture.

Farmers

with higher levels of education tend to grow horticultural crops for
urban market more than those with lower education levels.
The relationship between percent of agricultural land conversion
(CONVERT) and a set of independent variables for the entire study
area is expressed as a polynomial

regression model with two

cross-product terms. The model is as follows:

CONVERT = -13.65 - 2.53 DTCC - 27.55 DTRD
+ 0.15 RETIRE + 19.35 EDCATE - 0.24 IRRIGT
+ 2.22 DTCC*DTRD + 0.22 DTRD*IRRIGT
where:

CONVERT

= percent of land conversion

DTCC

= distance to the nearest community centers

DTRD

= distance to the nearest main roads

RETIRE

= percent of farmers who are fifty years
or more

EDCATE

= median education level

DTCC*DTRD

= interaction effect between distances
to the nearest community centers and
to the nearest main roads
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DTRD*IRRIGT = interaction effect between distance
to the nearest main roads and
percent of irrigated farmland
The overall F test, with the calculated F value of 18.17, which
is significant beyond .001 level, rejects the null hypothesis that
all bk = 0.

There is a regression relation between the dependent

variable and one or more of the independent variables.

The partial F

tests for each of the regression coefficients of the variables
conclude that the variables in the final regression model are
significantly related to percent of land conversion (CONVERT) beyond
.10 level of significance.

Data presented in Table 5.4 show that the selected set of
variables contribute 71.39 percent in the reduction of the total
variation of the dependent variable.

Among them, distance to the

nearest community centers (01CC) alone contributes 36.56 percent of
explained variation.

The next largest explained variation is added

by median education level of the landholders (EDCATE).

The other

independent variables marginally add to the overall precision of the
agricultural land conversion model.

The model suggests that increase in the percentage of farmland
loss to urban use is statistically associated with decline in the
distance to community centers (DDCC), decline in the distance to the
nearest major transportation routes (DTRD), decline in the extent of
long-term farm investment in irrigation (IRRIGT), increase in the
number of farmers nearing retirement age (RETIRE), and increase in
the level of education achievement of agricultural landholders.
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Table 5.4.

Step

Variable mix in land conversion model of
the entire study area.

Variable

R2

Change in R2

F

Significant F

1

DTCC

.3656

.3656

32.85

.000

2

EDCATE

.4794

.1138

12.24

.001

3

DTRD

.5467

.0673

8.17

.006

4

OTCC*DTRD

.6049

.0582

7.96

.007

5

RETIRE

.6282

.0233

3.31

.074

6

IRRIGT

.6476

.0194

2.87

.096

7

DTRD*IRRIGT

.7139

.0663

11.81

.001

CONVERT = -13.65 - 2.53 DTCC - 27.55 DTRD + 0.15 RETIRE
+ 19.35 EDCATE - 0.24 IRRIGT + 2.22 DTCC*DTRD
+ 0.22 DTRD*IRRIGT

Coefficients of partial determination presented in Table 5.5 reveal
that urban factors are more powerful that agricultural factor.

The

marginal contributions of urban factors as a group account for 28.69
percent of explained variation when all the other agricultural
variables are in the model.

By contrast, when all urban-related

variables are in the model, the marginal contributions of
agricultural variables account for 21.34 percent of explained
variation.

Agricultural facters play a minor role to urban factors

in influencing the spatial pattern of farmianci loss to urban use in
the study area.
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Table 5.5.

Regression coefficients of the enumeration districts
of the entire study area.

Decyease
in R when
a variable
is dropped
from the
final model

Regression
coefficient

Standard
error of
regression
coefficient

DTCC

- 2.53

0.89

.0064

.0454

DTRD

-27.55

6.32

.0001

.1065

RETIRE

- 0.15

0.09

.0947

.0163

EDCATE

19.35

3.95

.0000

.1347

IRRIGT

- 0.24

0.06

.0003

.0840

DTCC*DTRD

2.22

0.95

.0235

.0306

DTRD*IRRIGT

0.22

0.06

.0012

.0663

Variable

Level of
significance

Y = 15.17
J MSE = 8.19

Among the agricultural factors, median education attainment of
agricultural landholders (EDCATE) contributes the highest marginal
explanation to the variation in land conversion.

The direction of

this relationship is as hypothesized. Higher level of education is
associated with higher level of agricultural land transition to urban
use.

Better-educated agricultural labor is more likely to have

broader employment opportunities in the nonagricultural sector, which
provides more stable income than agriculture does.

Therefore, they

tend to depend less upon agricultural business, and are less
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reluctant to sell their land to investors and developers who offer
large sums of money.

An agricultural factor which varies directly with greater amount
of land conversion is percent of farmers nearing retirement age
(RETIRE).

Its marginal contribution to the total explained variation

is the smallest among all variables. Farmers who are older tend to
invest less in farming and are more likely to sell farmland for urban
development.

If their children work in the nonagricultural sectors,

they may have even less incentive to continue farming, as farming in
the Bangkok fringe is mostly family business.

Percent of irrigated farmland (IRRIGT) is the only agricultural
variable that explains the retardation of or resistance to agricultural land loss to urban use.

Its influence is small as its

coefficient of partial determination is .0840.

Farms with such

long-term investment tend to be more economically viable than farms
without such investment.

Urban-oriented factors which include distance-related variables
and their cross-product terms contribute slightly more than
agricultural factors in the transformation of agricultural land to
urban use.

They create the structuring effects on the distribution

of urban development as well as influence the sequence of land
development while the agricultural factors modify the pattern and
pace of land conversion.

The most important distance-related

variable is distance to the nearest main roads (DTRD), which accounts
for 10.65 percent of marginal contribution of explained variation.
Distance to the nearest community centers (DTCC) provides much less
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explanation.

However, these two variables interact between

themselves providing additional, explained variation.

Figure 5.4

presents the nature of the interaction effect between distances to
community centers and to the nearest major roads (DTCC*DTRD).

The

regression equation of the interaction effects is derived by
rearranging the final regression model. Only

the intercept value,

the variables OTCC, DTRD and DTCC*DTRD remain on the right side of
the equation.

CONVERT = -13.65 - 2.53 DTCC - 27.55 DTRD + 2.22 DTCC*DTRD
+ 0.15 RETIRE + 19.35 EDCATE - 0.24 IRRIGI
+ 0.22 OTRD*IRRIGT

(Eq. 5.1)

Adjust the left-hand side of the equation for RETIRE, EDCATE,
IRRIGT, and DTRD*IRRIGT:

= CONVERT - (0.15 RETIRE + 19.35 EDCATE
- 0.24 IRRIGT + 0.22 DTRD*IRRIGT),
which gives

= -13.65 - 2.53 DTCC - 27.55 OTRD
+ 2.22 DTCC*DTRD

(Eq. 5.2)

The interaction effect between DTRD and IRRIGT is derived in the
same way:

= CONVERT - (-2.53 DTCC + 2.22 DTCC*DTRD
+ 0.15 RETIRE + 19.35 EDCATE),
which gives

= -13.65 - 27.55 DTRD - 0.24 IRRIGT
+ 0.22 DTRO*IRRIGT

(Eq. 5.3)
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Figure 5.4.

Plots of adjusted percent of land conversion (Y*,
equation 5.2) versus distance to the nearest comunity
centers (DTCC) by distance to the nearest main roads
(DTRD).
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Next, all data are rearranged according to an ascending order of
DTRD.

DTRD variable is classified into three groups, then the values

of DTRD and the other independent variables are fixed, allowing the
dependent variable to vary with DTCC.
Using equation 5.2, the graphical illustration in Figure 5.4
shows distance to the nearest community centers (DTCC) on the
horizontal axis, and the adjusted percentage of land conversion on
the vertical axis.

The third dimension is distance to the nearest
At a given distance

main roads (DTRD) including group A, B and C.

from main roads, a unit increase in the distance to community centers
is related to decline in land conversion.

As one goes further away

from the road at the same distance from the community centers, land
conversion declines more.

Increase in distance from both the

community center and the main road leads to more decline in land
conversion.

However, at further distances from main road and from

the comunity centers is accompanied by an increase in land
conversion.

This accounts for the expansion of residential

subdivisions on old paddy fields and orchards which are further away
from major roads and urban centers.

The interaction term between DTRD and IRRIGT is presented in
Figure 5.5 using equation 5.3.

At a given distance from major

highways and streets, a percent increase in irrigated farmland is
associated with decline in land conversion.

At the same level of

irrigation, the further a parcel of land is from major transportation
routes, the less likely it is to be converted.

Further increases in

both irrigation investment and distance from major transportation
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Figure 5.5.

Plots of adjusted percent of land conversion (y*,
equation 5.3) versus percent of irrigated farmland
(IRRIGI) by distance to the nearest main roads (OTRO).
* versus IRRIGT by DTRD
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routes, however, lead to an increase in land conversion.

This

accounts for conversion to residential subdivisions on old, irrigated
paddy fields.

The findings in the study area indicate that land conversion in
the Thonburi region is associated with interrelated urban and
agricultural factors.

Distance-related variables, age, and education

level of agricultural landholders vary directly with land conversion,
whereas level of agricultural investment has negative effects on land
conversion.

Spatial Differentiation of Factors Influencing Land Conversion

Another step in the analysis of factors influencing agricultural
land conversion is to answer the question whether the relative
influences of the factors are consistent in areas experiencing
different levels of urbanization pressures.

Will the influences of

agricultural factors become stronger when there is less pressure on
land?

Will accessibility and other urban-related factors become

overpowering in areas undergoing intense land demand and land use
conflicts?

It is suspected that when land demand is very intense,

the effects of agricultural factors may become minimal, or even
irrelevant, and conversion can be determined solely by a set of
urban-based factors.

To answer these questions, the study area was stratified into
two zones according to the degree of urban pressures, strong versus
weak.

Two indicators--population density and extent of developed
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areas--are employed to classify areas under relatively strong and
weak urbanization forces, hence, potential rural-urban resource use
conflicts.

Following the population density criteria of the

Department of Urban Planning of the Bangkok Metropolitan
Administration (BMA), population density is

used to separate land

according to different intensity of urbanization pressures.

This is

further refined by percent of land in urban uses, following the
guidelines provided by Russwurm (1977, p. 13).

According to

Russwurm, urban fringe areas usually consist of of 5-10 percent urban
land and 90-95 percent rural land.
is shown in Figure 5.6.

The result of the classification

The classified groups indicate that land

under stronger urban pressures are highly associated with proximity
to the Bangkok core area and important highways, such as Highway 4
(Petchakasem Road) and Highway 303 (Suksawat Road).

For convenience,

the area under higher urban pressure will be called the "inner
fringe," whereas the area under weaker urban pressure will be called
the "outer fringe."

The characteristics of these two areas and the entire study area
are presented in Table 5.6.

Land in the inner fringe is nearer to

community center, to major street networks, and to schools.

There is

a higher percentage of urbanized areas, and population increases
faster.

Conversion is more extensive.

Farms in the inner fringe are

much smaller than those in the outer fringe.

The average farm size

in the inner fringe is 8.71 rais (1.39 hectare) and that of the outer
fringe was 13.34 rais (2.13 hectare).
farmland in the outer fringe is rented.

A higher proportion of
This may be partly
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Figure

5.6

ENUMERATION DISTRICTS
SELECTED ON THE BASIS OF URBANIZATION PRESSURES

THONBURI, THAILAND

[s4

METERS
YARDS

n

AREAS UNDER STRONGER URBANIZATION PRESSURES

AREAS UNDER WEAKER URBANIZATION PRESSURES

1000

I
0

135

Table 5.6.

Attributes

Percentage
of farmland

Characteristics of enumeration districts (EDs) under
strong and weak urbanization pressures.

EDs under strong
urbanization
pressures
Standard
Mean
deviation

EDs under weak
urbanization
pressures
Standard
Mean deviation

Entire study area
Standard
Mean deviation

24.51

14.67

7.81

8.87

15.17

14.36

Distance to
the nearest
commnity
centers (km)

4.23

2.13

6.32

3.02

5.40

2.84

Distance to
the nearest
main roads

0.63

0.61

1.07

0.84

0.88

0.78

0.70

0.38

1.37

0.85

1.08

0.77

Percentage
of initial
urban area

14.86

7.99

4.18

2.91

8.89

7.79

Average percentage of
population
increase

93.34

48.27

84.80

68.59

88.57

60.15

convers ion

(km)

Distance to
the nearest
schools (km)

Average farm

8.71

(2.13)

7.50
(1.20)

11.30

(1.39)

5.36
(0.86)

13.34

size, rai
(hectare)

(1.81)

(1.12)

Percentage
of farmland

30.63

23.75

40.18

24.48

35.97

24.42

2.63

0.31

2.47

0.24

2.54

0.28

6.98

rental

Years of
farmers'
education
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Table 5.6 (continued)

Attributes

EDs under strong
urbanization
pressures
Standard
Mean
deviation

EDs under weak
urbanization
pressures
Standard
Mean deviation

Entire study area
Standard
Mean deviation

Percentage
of part-time
farmers

12.02

14.72

6.27

8.24

8.80

11.80

Percentage
of farmers
who are
near retirement age

56.52

15.18

48.94

11.91

52.28

13.86

Percentage
of farmland
with
intensive
agriculture

18.33

26.61

12.59

22.79

15.12

24.50

Percentage
of irrigated
farmland

24.99

28.95

40.89

38.21

33.88

35.07

responsible for the larger farm sizes, in addition to the fact that
prevalent paddy fields in the zone belonged to the more extensive
agricultural type.

Agricultural investment in the form of

fertilizers, equipment, and irrigation is relatively higher in the
outer fringe than agricultural investment in the inner fringe.

There

is a higher proportion of farmers nearing retirement age in the inner
fringe than in outer fringe.

The median education of farmers in the

inner fringe is higher, and definitely, a higher proportion of farmers
reported off-farm work and income in the inner fringe.
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Separate multiple regression models are fitted for each set of
urban and agricultural characteristics within these two zones.

The

hypothesis postulated for the entire study area are tested for each
zone.

The regression models use the same symbols as in the previous

regression model.

Conversion in Areas Under Strong Urbanization Pressures

The relationships of land conversion to urban and agricultural
factors are examined first in terms of the relationships of land
conversion to each independent variable, and then to the selected set
of variables.

Bivariate Relationship of Land Conversion
The data in Table 5,7 show a matrix of Pearson correlation
coefficients that are significant beyond .10 level.

One-tail tests of

significance of the correlation coefficients support the stated
hypotheses.

It is found that, in the inner fringe, farmland

conversion (CONVERT) is negatively related to the distances to

comunity centers (01CC) and to major roads (BIRD).

As for the

relationships with agricultural factors, conversion tends to be
negatively associated with farmland rental (RENT).

Farmland rental

has the effects of stabilizing agricultural activities in the areas
that receive strong land pressures.

Irrigation investment (IRRIGT)

tends to encourage the continuation of farming, hence, less turnover
of land to development.

Other agricultural variables found to be

significantly and positively related to land conversion are farmer's
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areas under strong urbanization pressures.
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Table 5.7.
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age (RETIRE), education level (EDCATE), and physical properties of
land (CLASS) that determine its agricultural potential.

The decisions

to transfer land to urban use are more likely to occur in the
enumeration districts that have higher percentage of older farmers and
where its education level is high.
One interesting relationship is that of soil suitability class
and land conversion.

It is found that as soil suitability class

becomes higher (more limitations to agriculture), conversion tends to
increase.

This seems contradictory to widely held opinions and

research finding that conversion tends to occur on prime or very high
quality agricultural land.

Closer examination reveals that more land

conversion occured on land of the highest quality for rice production
(P-I) as indicated in Table 5.2.

There was less land conversion on

land of inferior quality although the scale of land conversion on
class I and class II land are not very different. The reason to
contradictory findings may be due to measurement of this variable.
Soil suitability classes are discontinuously distributed over the
landscape.

When data for this study are collected at an enumeration

district level, only the dominant soil suitability class in each
enumeration district is selected to represent general quality of land
for agriculture.

Areas that experience high percentage of land

conversion such as some districts near Bangkok core area are given the
dominant soil suitability class II for fruit growing even though some
converted land are actually class I which is not dominant.

Therefore,

the direction of the relationship between conversion and soil
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suitability class in this study is due mainly to the weakness in
measurement.

Multivariate Relationship of Land Conversion
The overall F and partial F tests at .05 level of significance
conclude that there is a relationship between agricultural land
conversion and the selected set of urban and agricultural variables.
Table 5.8 presents a summary of the stepwise regression analysis.
Only four variables are included in the model:

distance to the

nearest community centers (01CC), population change (POPCH), median
education attainment of farmers (EDCATE), and investment in fertilizer
input (FERTIL).

The multiple determination coefficient of the final

model is .6766.

All the variables included in the model are

statistically significant beyond 5 percent level of significance.
Among them, DTCC is the dominant variable accounting for 34.44 percent
of the variation of the dependent variable.

All the other predictor

variables add between 9-12 percent to the overall precision of the
model.

The model suggests that increase in the amount of farmland

conversion is accompanied by decline in the distance to the nearest
community center (01CC), increase in population (POPCH), increase in
level of education achievement (EDCATE), and decline in investment in
farming practices as measured by fertilizer input (FERTIL).

In the

areas experiencing intense development pressures, the only factor that
helps resist or retard agricultural land loss to urban use is the
scale of agricultural investment.

Farms that invest substantially in

fertilizers can maintain high level of production output.

Thus, they
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Table 5.8.

Step

Variable mix in land conversion model of enumeration
districts under strong urbanization pressures.

Variable

Change in R2

F

Significant F

1

DTCC

.3444

.3444

12.61

.002

2

EDCATE

.4679

.1235

10.11

.001

3

FERTIL

.5647

.0968

9.52

.000

4

POPCH

.6766

.1119

10.99

.000

CONVERT = -25.64 - 3.35 DTCC + 23.34 EDCATE - 0.10 FERTIL
+ 0.10 POPCH

are more likely to stay in business longer than farms with low level
of investment.

The other farm-related variable, median education level (EDCATE)
contributes positively to the transition of agricultural land to
urban use.

Data in Table 5.9 indicate that median education level is

almost as powerful as distance to the nearest comunity center
variable (DTCC) as its coefficient of partial determination is .2073.
Higher education attainment enhances the opportunities for
higher-income employment outside the agricultural sector, and enable
farmers to depend less on farming.

Lower education level, in

contrast, is associated with less land conversion, as the employment
opportunities are limited.

The two urban-related factors, proximity to the nearest urban
centers (DTCC) and population change (POPCH), dominate in the
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Table 5.9.

Regression coefficients of the enumeration districts
under strong urbanization pressures.

Decrease
in R when

Regression
coefficient

Variable
DTCC

Standard
error of
regression
coefficient

Level of
significance

a variable
is dropped
from the
final model

- 3.35

0.90

.0013

.2125

EDCATE

23.34

6.36

.0014

.2073

FERTIL

- 0.10

0.04

.0135

.1119

0.10

0.04

.0135

.1119

POPCH

Y = 24.51
.I MSE = 9.10

explained variation of the agricultural land conversion model as
their R2 as a group is .3180, whereas the R2 of agricultural factors
is .2716.

They operate in the same way as in most other research

findings.

The distance variable is relatively more important as its

marginal contribution to the model is higher.

Surprisingly, the

other distance variable, distance to the nearest main roads (DTRD)
which holds significant simple correlation with land conversion, is
excluded from the final regression model.

The reason may be that the

transportation network is denser in the inner fringe than in the
outlying areas where urban pressures are less than intense.
Examination of the data reveals that most conversion in the inner
zone tend to occur nearer to the main roads than in the other zone.
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The inner zone, then, is relatively more homogeneous in terms of
distance to main roads.

This may account for the exclusion of DTRD

in the final model.

Conversion in Areas Under Weak Urbanization Pressures

Bivariate Relationship of Land Conversion

The variables that are associated with conversion in the outer
fringe are slightly different from those of the inner fringe and the
entire study area.

The correlation matrix in Table 5.10 reveals that

land conversion is significantly associated with distance to
community centers (DTCC), distance to the nearest main roads (DTRD),
distance to the nearest schools (DTSCH), irrigation on farmland
(IRRIGT), population change (POPCH), and percent of farmers reporting
off-farm work (PARTM).

The strengths of some urban-based factors change slightly,
although the relationships are consistent with those of the inner
fringe.

The strength of the distance to comunity center becomes

lower since the outer fringe is further away from centers than inner
fringe is.

The impact of the distance to main roads increases

slightly in the outer fringe due to the fact that roads are less
prevalent and most land is far from urbanized areas.

Therefore, land

that is most likely to be converted must be located near good access
to urbanized places.

The impact of the distance to the nearest schools (DTSCH)
becomes prominent in the outer fringe while it is not significant in
the inner fringe.

Since schools tend to be located in concentrated
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areas under weak urbanization pressures.

CONVERT

Table 5.10.
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places, the impact of the proximity to the nearest schools in the
Its

inner fringe is masked by the high degree of urbanization.

importance stands out in the outer fringe, where the impact of
urbanized areas is minimal.

In addition, the increase in importance

of the distance to schools in the outer fringe lies partly in the way
this variable and the distance to community centers (DTCC) are
Only large community centers of subdistricts are chosen in

measured.

the measurement of the distance to community center.
very small communities at village level.

This leaves out

Since schools tend to be

located in communities, both big and small, its relationship with
land conversion becomes prominent in areas far away from large
community centers.

It is interesting to note that fewer agriculture-related factors
are significantly correlated with land conversion in the outer
fringe.

Among them, the irrigation of farmland (IRRIGT) is

significant in both the inner and outer fringes.

Its strength of

linear association with conversion substantially reduces in areas of
weaker urban pressures as irrigated farmland is more prevalent.

The

percentage of rented farmland, the percentage of older farm
operators, and the educational achievement of farm operators are not
significantly associated with conversion in these areas.

Compared to

the inner fringe, the outer fringe characteristically has the higher
percentage of rented farm land, lower percentage of older farm
operators, and lower median education level.

These characteristics

tend to promote viable farm business rather than encouraging land
conversion.
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Particular to land conversion process in the outer fringe is the
role of part-time farmers.

The more percentage of part-time farmers,

the higher probability that they will leave the agricultural sector
completely and give up their farms.
is slight but significant.

The relationship with conversion

Interestingly, the relationship between

percent of part-time farmers and land development is not significant
in the inner fringe.

The percentage of part-time farmers in that

zone is 12.02, whereas the percentage of part-time farmers in the
outer fringe is only 6.27 percent.

This may be explained that

urbanization pressure in the inner fringe is so strong that it
influences farmers' evaluation of urban development potential alike,
whether or not they work outside the agricultural sector.
Multivariate Relationship of Land Conversion
The spatial pattern of land conversion in the zone is influenced
mainly by accessibility factors.

Agricultural factors play a minor

role in the process of land use change.

The results of overall F

test and partial F tests suggest that there is a significant
relationship between land conversion and the selected set of urban
and agricultural factors.

Table 5.11 presents a summary of the

polynomial regression analysis.

There are six variables in the model

which reduces 63.64 percent of the total variance in the dependent
variable.

All three distance-related variables are include in the

model with one interaction term between distance to the nearest main
roads (DTRD) and distance to the nearest school (DTSCH).
agricultural factors are added in the model:

Two

percent of farm

147

Table 5.11.

Step

Variable mix in land conversion model of the
enumeration districts under weak urbanization
pressures.

Variable

R2

Change in R

F

Significant F

1

01CC

.2956

.2956

13.01

.001

2

DTRD

.3925

.0969

4.79

.037

3

DTSCH

.4691

.0766

4.18

.050

4

INTENS

.5194

.0503

2.93

.098

5

DTRD*OTSCH

.5737

.0543

3.44

.074

6

PARTM

.6364

.0627

4.48

.044

CONVERT = 30.73 - 1.11 01CC - 12.05 DTRD - 6.87 OTSCH - 0.13 INTENS
+ 0.29 PARTM + 4.67 DTRD*OTSCH

operators who report off-farm work (PARIM) and percent of intensive
agriculture specifically horticulture (INTENS).
The model indicates that increase in land conversion is
associated with the decline in the distances to schools, roads and

comunity centers, with the increase in the percentage of part-time
farmers, and with the decline in intensive farming.

Table 5.12

indicates that the group of accessibility variables provide the
largest partial determination coefficient to the model, which is
.5171, compared with that of agricultural factors, which is .1202.

Among the distance variables, distance to the nearest main roads
(DIRD) provides the largest coefficient of partial determination.

Interestingly, DTRD is significant in the land conversion model of
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Table 5.12.

Regression coefficients of the enumeration districts
under weak urbanization pressures.

Decrease
in R when

Regression
coefficient

Variable

Standard
error of
regression
coefficient

Level of
significance

a variable
is dropped
from the
final model

DTCC

- 1.11

0.38

.0075

.1174

DTRD

-12.05

3.51

.0020

.1644

DTSCH

- 6.87

2.10

.0030

.1495

INTENS

- 0.13

0.05

.0177

.0897

PARTM

0.29

0.14

.0440

.0627

DTRD*DTSCH

4.67

2.12

.0365

.0685

V = 7.80
4 MSE = 5.93

the outer zone, but not in the inner zone where land demand is
stronger.

The marginal contribution of distance to the nearest

schools (DTSCH) appears only in the outer zone but is insignificant
in the inner zone.

The influence of distance to the nearest

comunities (DTCC) is relatively less as its coefficient of partial
determination is .1174 in the outer fringe, whereas in the inner
fringe it is .2125.

A possible explanation is that the outer fringe

is more rural than the inner fringe.

As there are fewer

transportation networks in the zone, and poorly-drained terrain does
not facilitate travel and tranportation, land of better access to
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urbanized places becomes more attractive to speculation and
development.

In addition, the importance of distance to schools

(DTSCH.) depend partly upon the way that DTCC and OTSCH are measured.

Only medium and large community centers at the subdistrict and
district levels are defined as community centers.
very small communities at the village level.

This leaves out

Since schools tend to

locate in both large and small comunities, the effects of DTSCH also
accounts partly for the effect of small community centers.

When

controlling for the effects of DTCC, the correlation coefficient
between land conversion and distance to the nearest schools declines
from -.36 to -.23 at .10 level of significance.
Figure 5.7 presents the interaction effect between the distance
to the nearest main roads and the distance to the nearest schools.
The derivation of the regression equation is similar to those for the
entire study area.

CONVERT = 30.73 - 1.11 DTCC - 12.05 DTRO - 6.87 DTSCH
- 0.13 INTENS + 0.29 PARTM + 4.67 DTRD*DTSCH
Adjust the left hand side of the equation for DTCC, INTENS,
and PARTM:

= CONVERT - (1.11 DTCC - 0.13 INTENS + 0.29 PARTM),
which gives

= 30.73 - 12.05 DTRD - 6.87 DTSCH + 4.67 DTRD*DTSCH

(Eq. 5.4)

At a given distance from main roads, an increase in the distance
from schools is associated with decline in land conversion.

As the

distance from main roads increases at the same distance from schools,
there is a further decline in land conversion.

A further increase
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Figure 5.7.

Plots of adjusted percent of land conversion (Ye,
equation 5.4) versus distance to the nearest schools
(DTSCH) by distance to the nearest main roads (DTRD).
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in both types of distances, however, leads to more land development.
This accounts for the presence of conversion to residential
subdivisions on agricultural land further away from roads and
schools.

The presence of negative impacts of intensive agriculture in the
regression model reflects strong market forces and urban food demand.
Horticultural crops can thrive in the urban shadow because of such
demand.

Nevertheless, anticipation of possible future development

creates uncertainty in resource use.

Turning to more intensive crops

that required short-term amortization period is the way to adapt to
uncertainty.

By such adaptation, agriculture in the outer fringe can

be prolonged, at least until urban pressures becomes so intense that
horticulture has to be relocated further into the countryside.

It is

noteworthy that the percentage of intensive agriculture is higher in
the inner fringe than in the outer fringe.

Yet, its partial

regression coefficient is not significant in the regression model of
the inner fringe.

Percent of intensive agriculture (INTENS) and

level of investment in fertilizers are moderately correlated in both
the inner and the outer fringe.

Both variables are different

indicators of intensity of investment in agriculture.

The variable

is significantly intercorrelated with the percentage of irrigated
farmland and fertilizer input in the inner fringe model, and with
only fertilizer input in the outer fringe model.

These indicators of

investment level do not appear consistently, yet they convey the
meaning that intensity and investment are more or less important in
land conversion process.
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The effect of part-time farming accounts for 6.27 percent in the
explained variation of the dependent variable. The higher percentage
of part-time farming, the higher amount of agricultural land
conversion.

Part-time farming in the study area is done not by city

people who want to enjoy rural life, but by farm operators.

As

agriculture yields low income, there is a need to supplement the
household income by seeking off-farm employment.

Therefore,

part-time farming enables farmers to depend less on agricultural jobs
and tends to encourage the decision to sell farmland.

In addition,

the percentage of part-time farmers in the outer fringe is strongly
related to median education level.

Education offers more employment

opportunities, hence it leads to work in nonagricultural sectors
which pays higher and more stable income.

However, median education

level is not significantly correlated with percent of part-time
farming in the inner fringe.

The proximity to urbanized areas in the

inner fringe may enhance nonagricultural job opportunities,
regardless of the person's education level.

Comparison of the behavior of urban and agricultural factors in
the areas under strong and weak urbanization pressures, and the
entire study area suggested that the tendency of farmers to sell
farmland or to hold it is influenced by both urban and agricultural
factors.

The effects of accessibility variables are quite consistent

in different subareas.

Their effects are less in the area under

strong urbanization pressures, but they dominate the land conversion
model of the areas under weak urbanization pressures.

Population

change (POPCH) is significant only in the inner fringe where
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population are more concentrated.
limited consistency.

Agricultural factors have shown

Different indicators of agricultural investment

level have impact on different subareas:

percent of intensive

agriculture in the outer fringe, level of investment in fertilizers
in the inner fringe and percent of irrigated farmland in the entire
study area.

Median education level, which enhances off-farm

employment opportunities, is significant in the inner fringe and the
entire study area, but it is not significantly included in the
regression model of the outer fringe.

Instead, percent of part-time

farming (PARTM) which is moderately correlated with education level,
is included in the model of the outer fringe.
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CHAPTER VI

SUMMARY AND CONCLUDING REMARKS

The preceding five chapters put the rural land conversion
problem in Thailand into perspective for the purpose of analyzing the
interaction of urban and agricultural factors in influencing land
development activities in the rural-urban land use continuum.

The

rural-urban fringe of Bangkok Metropolitan Area, locally known as the
Thonburi region, is stratified into subareas of intense and weak
urban pressures by the criteria of population density and
urbanization level.

A number of urban and agricultural forces are

identified at the farmer and rural landowner level.

Underlying the

conceptual framework are the suggestions that farmers and rural
landholders control land supply for development; and farmers under
urban shadow will consider their farming future and potential urban
development by incorporating both development prospect and farm
viability including their personal preferences such as retirement.
Should farmers decide to give up farming at particular locations and
sell the land, the study period of 16 years allows sufficient time
for land to be transferred into the hands of investors, speculators,
and, ultimately, developers for conversion.

Statistical analysis of land development factors in the Thonburi
region confirms the hypothesis that, at the farm operators'level,
both urbanization factors and agricultural factors play important
roles in land use shifts to urban use.
factor varies.

The explanatory power of each

Some variables are consistently dominant, whereas

others offer subordinate, or even marginal, contributions.
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Urbanization Demand Factors

This group of factors includes population change, amount of
urbanized areas and proximity to schools, community centers and major
transportation routes.

The impacts of these factors vary as theii

coefficients of partial determination explain 28.69 percent of land
conversion variation in the entire study area.

Their impact on the

subareas under weak urbanization pressures are substantially greater
than on the subareas under intense urbanization pressures.

In the

former subareas, they explain 51.71 percent of the total variation,
while in the latter areas, this amounts to 31.80 percent.
Among these explanatory variables, the most consistent in all
subareas is the distance to the nearest community center.
in this is

the idea of proximity to developed areas.

Implicit

Its partial

coefficient of determination explains 4.54 percent of total land
conversion variance in the study area, 21.25 percent for the areas
under strong urban influences, and 11.40 percent for the areas under
weak urban influences.

The impact of this factor confirms the

results of previous research that demand for urban land increased as
the land is nearer to developed areas.

Density decay models, wave

theory, and many other studies point out that intensity of urban land
use creates spillover effects on nearby rural land.

The distance to the nearest transportation route is also an
effective explanatory variable.

In the study area, this variable

explains 10.65 percent of the total variation in land development.
Its effect in areas under weak urbanization pressures is higher-16.44 percent.

It also interacts with the distance to the nearest

156

comunity center to give greater explanation.

As a result, the

effects of these two variables are strong in the outer fringe,
whereas in the inner fringe, the effect of proximity to major
transportation routes was not significant.
previous research findings, however.

This does not negate

A possible explanation for

absence of significant contribution in the inner fringe was the
well-developed transportation network that does not permit variation
in the variable itself.

The importance of the distance to the nearest school also
reaffirms the findings of previous research that easy access to
a significant factor in population redistribution.

education is

Its

effect is, however, limited to the areas under weak urbanization
pressures.

It is found that the measurement of this factor partially

includes the impact of distance to the nearest small communities.

Only large district and subdistrict urban centers are included in the
measurement of distance to the nearest community center.

Since

schools tend to be located in both large and small settlements, it is
possible that distance to the nearest school measures part of the
effect of distance to the nearest village.
The effect of population change is marginal and limited to the
areas under strong urban pressures only.
percent of the

explained variation.

It contributes 11.19

This indicates that population

change has a greater propensity to influence shifts to urban use in
the inner fringe, where population density is higher, rather than
the outer fringe, where population is more dispersed in much larger
areas.
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The only insignificant factor in this group is the percentage of
urbanized area at the beginning of the study period.
contradictory to some research findings.

This is

Bryant (1976) finds that

absolute level of urbanization is more significant than proportionate
increase in population, for areas with absolutely high level of
nonfarm development creates greater instability, uncertainties and
farm fragmentation.

Kaiser et al. (1968) also found that amount of

nearby urban development is significant in landholders' decisions to
hold or to sell their land.

The opposite is true in this research.

Regardless of some divergent results of this research, the
general findings support previous research findings that these
factors relative to land demand have important stimulating effects on
the magnitude and spatial differentiation of development.

The Land Tenure Factors

One of the considerations of the future of farming in
rural-urban fringe is land tenure characteristics.

This research

focuses on two variables--average farm size and degree of farmland
rental.

Larger farm size for orchards, horticulture and paddy land

indicates rigorous farming activities.

Rental of farmland indicates

continuation of agriculture for a certain length of time, for rented
farmland in the urban shadow has some speculative value inherent in
it.

The role of average farm size in the regression models is not
significant although, in the bivariate case, it has a significantly
slight relationship with land conversion beyond .10 level.

The

158

research findings agree with general notions that decline in farm
size accompanies the shift of land use away from agriculture.
Rental of farmland is not significant in explaining land
conversion in the regression models.

By itself, however, it has a

significant inverse correlation with land conversion, which is most
distinct in the inner fringe.

Higher levels of land conversion are

related to lower levels of farmland rental.

This disagrees with

Bryant's (1976) findings that rental of farmland showed a distinct
and direct relationship to urbanization.

One reason is that much

farm land rental is far from development pressures. Research on land
ownership by Brown et al. (1981) indicates that land held by
investors is often rented to farmers while the investors wait for
land values to rise.

A possible explanation to contradictory

findings is that in the study area, speculated or invested land that
is rented to farmers is located in areas that are not "ripe" for
development yet.

The waiting period is then long and the time left

for agriculture is prolonged.

Areas that face extensive conversion

may not have much farmland rental.

It is important that future

research focus on land ownership patterns in the rural-urban
interface and clarify the role of farmland rental in the conversion
process.

Agricultural Investment and Intensity

Central to the idea of agricultural investment and intensity is
the notion that viable farms near the urban periphery are difficult
to expand physically, and one alternative is to adjust themselves to
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urban market demand and urban development prospects by intensifying
the farming operation.
development forces.

Of course, uncompetitive farms succumb to

Where there are structurally viable farms, there

was some resistance to urbanization pressures.
Included in this group are the percentage of intensive
agriculture, the percentage of irrigated farmland, the amount of
fertilizer input and the investment in agricultural equipment.
Except for the last variable, the other variables significantly
explain land conversion in the regression models.

Their

contributions are small, and each has effects on separate areas.

The

percentage of irrigated farmland explains 8.40 percent of land
variance in the entire study area.

The impact of fertilizer input

accounts for 11.19 percent in explaining land conversion in the inner
fringe.

The impact of percent of intensive agriculture is limited to

the outer fringe, explaining 8.97 percent of land development
variance.

Data in the study area show that the percentage of

intensive agriculture in the inner fringe is higher than in the outer
fringe.

Farm operations that require much less land, utilize

intensive production methods, specialize in high-value crops and have
opportunities to sell to local markets are much more likely to resist
the pressure to sell to developers.

This fact supports the findings

of Bryant (1976) that intensive agricultural enterprises often
increase significantly in more highly urbanized areas.

Since they

measure different aspects of agricultural investment and intensity,
they suggest that this provides marginal resistance to urban
development.
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The Landholder Characteristics

An important consideration in farmers' decisions to transfer
land for conversion is the characteristics of the decision-makers
themselves.

Based on the "satisficer" concept, rather than the

concept of "economic man," farmers' decision behavior may reflect
many goals other than profits and security, and many levels of
knowledge under different aversions to risks and uncertainty.

Variables included in this analysis of land conversion are the median
education level, the percentage of farmers nearing retirement age,
and the percentage of farm operators reporting off-farm work.
The results of research shows that landholders' characteristics
have important impacts on the land conversion process.

For the

entire study area, landholders' characteristics explained 14.24
percent of the total variation in land development.

They explain

20.73 percent in the areas under strong development pressures, but
explained only 6.27 percent in the areas under weak urbanization
pressures.

The explanatory powers for the inner fringe are generally

stronger than those of land tenure factors, and agricultural
investment and intensity factors.

In the inner fringe, landholders'

characteristics have a greater impact in explaining land conversion
than land tenure factors and agricultural investment and intensity.
In contrast, in the outer fringe, agricultural investment and
intensity factors are more important than landowners'
characteristics.

Among the factors that describe farmers and landowners,
education level is the most important as it explains 13.47 percent of
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the total conversion variance in the entire study area and 20.73
percent in the inner fringe.

Nevertheless, it is not significant in

explaining conversion in the outer fringe.
light on the conversion process.

This sheds additional

Higher education level is

associated with higher level of land conversion because education
offers a wider range of opportunities for better paying, less risky,
nonagricultural jobs. Also, farmers with higher education may tend to
speculate more than farmers with lower education level. This is
He finds

contradictory to the research fingings of Furuseth (1979).

that median education level of all persons over the age of 21, which
measures the desirability of an area is not significantly related to
land conversion.

The impact of the percentage of farm operators who are near
retirement age on the land conversion process is very small.

In the

entire study area, it explained 1.63 percent of the total variation
in land conversion.
research.

This agrees with the results of previous

Brown et a]. (1981) observe that those of retirement age

were more willing to take a good offer for sale of land.

Kaiser et

al. (1968) also confirms the same result.
The percentage of part-time farmers contributes marginally in
explaining 6.27 percent of the total variation in land conversion of
the outer fringe only.

This finding supports the general notion that

part-time farming contribute to future land development.

This

variable is correlated with median education level in the outer
fringe.

For the inner fringe where part-time farming is more

prevalent, the education status has more influence on the
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decision-making than the occupation status.

However, where education

status is generally low such as in the outer fringe, part-time
farming is more important in farmers' considerations.
Overall, landholder characteristics contribute significantly to
explain the spatial distribution of land conversion.

The Physical Factor

The only physical factor included in the. analysis is soil
suitability class.

This variable is not significant in the land

conversion regression model.

The simple correlation between

conversion and soil suitability class is significant only on the
inner fringe, r = 0.37.

The direction of the relationship is

contrary to previous research findings that conversion tends to occur
on "prime" agricultural land or land that has minimal limitations to
agricultural activities.

Land that has few limitations for

agriculture is good for urban development as well.

For this study,

the higher land conversion is associated with higher classes of soil
suitability or higher limitations.

This can be misleading.

Examination of conversion on each soil series in Table 5.2 indicates
that most conversions occur on Bangkok, Bang Len and Bang Khen
series, which are of class I, ideal for paddy farming.

Less

conversion occurs on Thonburi series, which is class II for orchards
if it is improved and also occurs on Tha Chin series. It appears that
soil suitability class is

not a good indicator of soil physical

quality for agriculture because it is measured by the dominant soil
in each enumeration district.

This leaves out the other soils which
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may belong to better suitability classes.

Since soil suitability

class is the only data available for the study area, the measurement
of physical factors of land development has a limitation.
The overall findings of this research indicates that land
conversion in one part of the Bangkok urban fringe was influenced by
the urbanization factors, agricultural structural viability and some
landowners' characteristics.

As agricultural problems in rural areas

"push" farm operators to migrate to big cities for better employment
opportunities, agriculture in the urban fringe is influenced by and
has influence on urban growth.

The rural-urban interactions are not

unidirectional as most researchers conclude.
mixed.

Instead, they are

Certain aspects of agriculture in the study area, such as

education level of farmers and rural land holders, and employment
status contribute to the loss of agricultural land to urban use.

By

contrast, urban food demand, intensity of agriculture, fixed and
variable agricultural investment contribute to retardation of land
conversion.

Urban expansion creates both positive impact in terms of

rising urban food demand, and negative impact in terms of loss of
agricultural land to urban use.

Policy Implications

The relative importance of variables in the regression models of
land conversion suggests possible land use policies for preserving
agricultural land in addition to the

conventional methods that are

designed to control rural-urban land resource conflicts created by
the proximity to develped areas and to transportation routes.
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The agricultural factors that are important in the farmers'
considerations include level of farm investment, age, education and
employment status of farmers.

The findings about farm investment

provide a possible policy consideration concerning the percentage of
intensive agriculture, the percentage of irrigated farmland and the
level of fertilizer input which explain 8.97, 8.40 and 11.19 percent
of variation in land conversion.

Although the results are particular

to the Thonburi region, they indicate the importance of promoting
intensive use of production inputs and horticultural enterprises in
order to help retard the loss of agricultural land near the urban
periphery.

As effective land use programs should incorporate

different techniques, the addition of agricultural policies will
enhance the programs.

Promotion of intensive farming of local crops

such as specialty fruits, flowers and ornamental plants may influence
farmers' and landholders' decisions to hold or to sell land, and help
stabilize agriculture on the urban fringe.

Nevertheless, this policy

must be accompanied by appropriate and effective land use controls
and agricultural land preservation programs.

The reason is that, by

themselves, the effectiveness of agricultural factors are marginal.
Future research should continue to investigate and compare the
interactions of urban and agricultural factors in different types of
urban fringe, such as the predominantly rice-farming areas northeast
and southeast of Bangkok.

Agriculture in those areas is not as

diversified as that of the Thonburi region and urban influences are
strong.

This will add to more understanding of the effects of urban
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and agricultural factors in influencing the decision to convert
farm] and.

Also valuable is the information which may be obtained by
interviewing farmland holders in order to know more about factors
they consider when they receive an offer for sale. Under which
conditions and at what price range are they likely to sell?
Comparison between farm operators who have not sold their land and
those who already sold their land will also lead to better
understanding of the decision of these agricultural landholders.
Although the findings of this study relate to the Thonburi
region, it indicates the relationship of farmland conversion with
urban and agricultural factors.

This may provide some insight for

planners and decision-makers who are responsible for land use
planning and economic development of the country.
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