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"In legislation, the most important thing is
security. If no direct laws are made respecting
subsistence, this object will be neglected by no one.

But if there are no laws regarding security, it will be
useless to have made laws respecting subsistence --
command cultivation, you will have done nothing; but

secure to the cultivator the fruits of his labor, and

you most probably have done enough."

Jeremy Bentham, 1748-1832



Summary

This empirical study assesses the economic implications of land

ownership security in rural Thailand. Ownership security is defined in

this study as the possession of legal ownership rights, certified by a
title document, over a given tract of land. Ownership security entails

protection from eviction, and the ability to legally sell or mortgage the

land. Economic theory postulates that ownership security stimulates

investment incentives and land improvements because the farmer has greater

certainty of his ability to benefit from the returns on his investments.

Ownership security also implies that titled farmers are able to use their

land as loan collateral, and thus facilitates their access to a larger

volume or longer term, low-cost institutional credit. Enhanced access to

credit and better investment'incentives imply more actual investment and
greater use of production inputs among farmers with ownership security.

Together, these factors suggest that securely owned land (i.e. titled land)

is more productive than untitled land. Since titled land is a more secure

asset and produces more income, its market value is higher than that of
untitled land.

There has been a paucity of rigorous empirical studies which

confirm these propositions or which measure the effects of ownership

security on productivity. In Thailand, such information is warranted, as
the lack of ownership security characterizes about one million farm
households and about one-fifth of the agricultural land. Most of these

households are squatters on officially designated forest reserve lands.
Most squatters have been settled on their farms for over a decade. The
risk of eviction is rather low for rural squatters due to socio-political

constraints. Restrictions on land transactions in the,forest reserves are
not strictly enforced, and squatters' lands are illegally traded as

frequently as legally owned land. However, squatters in Thailand cannot

use their land as legal collateral for production and investment loans

required to increase agricultural productivity.

To assess the implications of ownership insecurity in Thailand,
farmer surveys were conducted in four provinces (Lop Buri in the central

region, and Nakhon Ratchasima, Khon-Kaen and Chaiyaphum in the Northeast).

In each province the sample included (1) squatters in forest reserve land,

and (2) titled farmers in neighboring areas outside the forest reserves.
The samples of farmers and squatters in each province thus operate in

similar agroclimatic environments. In Chaiyaphum province, the sample of
squatters was further delienated in order to assess what effect the
government's usufruct (STK) certificate program had on squatters'

productivity. Some proponents of the program believe that providing

squatters in the forest reserves with a usufruct certificate will induce

better ownership security. Accordingly, to examine the effect of the

usufruct certificate, the squatter sample in Chaiyaphum was composed of two

groups: STK certificate recipients and non-recipients.

The survey revealed that the majority of sampled farmers believe
that the most important aspect of legal ownership is improved access to
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institutional credit. This is compatible with the low eviction rate and
corresponding low level of uncertainty about a farmer's continued accessto
the land. The responses suggest that secure ownership must have a
substantial impact on credit access. Similarly the data would suggest that
providing usufruct rights to those squatters who have used the land for a
length of time would not significantly improve performance: The perceived
risk to continued land use (i.e. tenure insecurity) was low to begin with,
and the ability to pledge land as loan collateral is unchanged. The study

addresses these propositions.

An examination of credit transactions by sample farmers indicated
a marked difference between institutional and hon-institutional lenders.
Institutional lenders often require loan collaterals, while non-
institutional lenders do-not. This is because non-institutional lenders

face a lower borrower-specific risk since they are familiar with the
farmers in their area and have better enforcement possibilities. Titled

farmers pledged land as collateral in more than half of their institutional
loans. In contrast, squatters, unable to pledge land as collateral,

offered mostly a collateral substitute in the form of a group guarantee.
Since a group guarantee is an inferior substitute, the amount of
institutional credit per unit of land obtained by squatters was less than
that obtained by titled farmers. While access to non-institutional credit

was not significantly affected by ownership security, the cost of such
credit is substantially higher. Further, in areas where the
non-institutional credit market is not well developed, the loan amounts are
limited. Econometric analysis utilizing a disequilibrium model confirmed
that the supply of institutional credit is significantly affected by the
provision of land collateral. The credit advantages associated with land
collateral were larger in provinces where production is subject to high

weather risks. Legal owners thus enjoyed substantial advantages in access
to cheaper institutional credit. They received significantly more longer
term credit and significantly more credit from commercial banks.
Commercial bank loans in almost all cases required a land collateral. The
majority of borr,,wers were credit-rationed by institutional lenders.

Usufruct certificates had no effect on increasing the squatters' access to

institutional credit.

Data on land values reported by the sample farmers were used to

estimate econometrically the value of legal ownership in the study areas.
The estimates account for variables which might affect land values (e.g.
soil quality, market proximity, etc.). In the provinces studied, ownership
security had a statistically significant effect on land prices. The effect
is substantial in the northeastern provinces, where the value of untitled
land ranges between one half and two-thirds the value of titled land. The
value of legal ownership is much smaller in Lop Buri province. In Lop Buri
the informal credit market is relatively well developed, a fact which
probably accounts for the lower value of secure legal title since informal
creditors usually do not require a legal collateral.

Econometric analysis of capital formation established that in the

three northeastern provinces, ownership security induced significantly
higher capital/land ratios, holding other farmer attributes constant. The
differences in capital/land ratios between titled and untitled farmers



- iii -

ranged from 56 to 253 percent. In Lop Buri the impact of ownership
security on capital formation was not significant. Additionally, the
adoption of two types of land-improving investments was shown to be

significantly affected by ownership security in three of the provinces,
holding farmer and land characteristics constant.

In three provinces, data at the household level were suitable for
an econometric analysis of the impact of ownership security on input and

output. The results in two northeastern provinces confirmed that, ceteris
paribus, titled farmers use significantly higher amounts of variable inputs
(labor, power, other cash inputs) per unit of land than do untitled
farmers. Crop value per unit of land was also higher, by 12 to 26
percent. Differences in Lop Buri province were smaller, .and not
statistically significant. However, -when the analysis used a more general
definition of farm income, including income from non-crop agricultural
products and non-farm activities, titled farmers performed significantly
better than untitled farmers in all three provinces. The differences
ranged from 12 to 21 percent.

The study assesses the economic viability of issuing usufruct
certificates to squatters. It was hypothesized that the STK certificate

program would not significantly improve squatters' economic performance
because the certificates do not confer full ownership rights and thus
preclude the ability to sell or mortgage the land. Hence, no credit
advantages for certificate recipients were anticipated. Further, because
of the conditions stipulated in the certificate, perceptions of ownership
security were expected to decline. The empirical analysis, which addressed
these hypotheses, found that about half of the STK certificate recipients
did not perceive benefits in their new status. Some thought that their
situation has actually worsened. Perceived benefits relate mostly to an

expected reduction in land disputes, a problem that has arisen infrequently
in the past. Owner-assessed land values of tracts covered by STK
certificates do not differ from the values of other forest reserve tracts
of equal quality. This is compatible with the claim that usufruct
certificates in Thailand do not confer economic benefits to recipients, as
such benefits would be capitalized in the land value. The analysis also
shows that capital formation by squatters with STK certificates is not
significantly different from that of other squatters. Both squatter
groups, however, invest significantly less than titled farmers. The extent
of land improvements on tracts covered by STK certificates'is the same as

other squatters' tracts. The empiricial evidence thus supports the
contention that usufruct certificates do not affect squatters' economic
performance in Thailand. Since issuing STK certificates and maintaining
their records are costly activities, the net return to this public
undertaking is expected to be negative.

The empirical analysis of costs and benefits associated with the
provision of land ownership security uses a theoretical model relating land

values, credit constraints, investment and productivity. The model
indicates that observed land market prices tend to overestimate the social
value of titled land and underestimate the social value of untitled land.
These distortions occur when formal credit is priced below the opportunity
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cost of capital and the risk of eviction is positive. Land prices cannot
be used to evaluate the social benefits of land titling without first
correcting for the distortions. The analysis offers formulae for making
such adjustments. These formulae use the results of the econometric
analysis of ownership security to yield estimates of the social benefit of
land titling. The calculations show substantial benefits in the
northeastern provinces and much lower, or negligible benefits in Lop Buri.
These estimates are obtained with several alternative assumptions regarding
the real cost of credit and the nature of farmers' attitude to risk. The
social benefits are between 25 to 80 pecent of the market value of
squatters' land. Such benefits are much higher than the social cost of
providing secure ownership (surveying, registration) which is only 5
percent of squatters' land value. The benefits of ownership security are
even higher when evaluated from farmers' perspective, as the costs they pay
are lower than the social costs, and the benefits include the value of
subsidized credit and the reduction in uncertainty regarding land, which is
a risky asset for a squatter but not for society.

The results of the study suggest that provision of full (legal)
ownership to squatters in rural Thailand is a socially beneficial policy,
as the productivity gap between squatters and legal owners is substantial.
Because the main constraint affecting squatters is their limited access to
institutional credit, policy measures which do not enable farmers to use
their land as collateral to obtain institutional credit are not effective.
Thus usufruct certificates, such as STK certificates, will not reduce the
productivity gap. Neither will such documents per se 'reduce the'rate of
encroachment on the remaining forests. To effectively control
encroachment, resources need to be allocated directly to forest
preservation.

Since institutional credit enables titled land owners to obtain
higher productivity levels, large-scale titling programs designed to raise
the productivity of squatters will only succeed if there is a simultaneous
increase in the supply of institutional credit to agriculture. As the
institutional credit market in Thailand is regulated and distorted,
sectoral allocations are not market-determined. One way to foster a
substantial market-induced increase in the supply of institutional credit
to agriculture is by relaxing the interest rate.ceilings. This would make
lending to farmers a more attractive business for Thai commercial banks.
Some of the gain in agricultural productivity will be reduced as interest
rates will be higher, but the overall productivity gain will be
significant.

Other ways to increase the supply of institutional credit to
agriculture include reallocating government-sponsored credit across
sectors; increasing the volume of government-directed credit to
agriculture; or issuing decrees forcing commercial banks to increase
lending to agriculture. The last two measures are less desirable because
they aggravate existing credit market distortions and may entail a welfare
loss if non-agricultural activities which, at the margin, have a higher
productivity, are curtailed. Such a welfare loss needs to be weighted
against the gain in productivity in agriculture from the joint effect of
increased land ownership security and the increased supply of credit.



While the net result may still be a gain in overall social welfare
(indicated by the cost-benefit calculations of the present study), it is
preferable to minimize the distortions, created in the credit sector, thus
increasing the welfare gain due to the removal of the distortion in the

land market.

The provision of ownership to squatters should be done with due
attention to environmental risks and to equity concerns, so as to avoid
further degredation of the environment in fragile areas and to minimize the
scope for land grabbing by those who are already better off. While such
issues are important and deserve consideration, they can be incorporated in
a policy designed to increase productivity through effective provision of
ownership security.
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LAND OWNERSHIP SECURITY, FARM PRODUCTIVITY, AND

LAND POLICIES IN THAILAND

Chapter I. Introduction

The evolution of individual land rights and mechanisms to

enforce such rights in the rural context is closely related to increases in

population density and to advances in agricultural technology. As land

becomes scarce, societies which-may have practiced shifting cultivation or

long fallow periods to maintain land fertility must adopt fertility-

restoring technologies that allow continuous exploitation of the land.

Because such technologies require investment of both capital and effort,

the cultivator must have an investment incentive. For the cultivator, this

incentive is enhanced when the right to continuously cultivate, and the

ability to transfer a given tract of land by will or by sale are secured

not only by social custom but also by an effective state-enforced legal

system. Thus, population growth and agricultural progress are typically

accompanied by mechanisms to enforce land rights. An almost universal

mechanism is a unified system of land registration and documentation*

whereby the state provides the land owner with proof that a given and well-

defined tract of land does indeed belong to him. If the centralized system

is effective, and if the state can effectively protect che owner from

encroachment or false challenges to his ownership, then such a mechanism

indeed enhances security.

With agricultural development there is an almost universal

emergence of rural credit markets, both formal and informal. Credit

transactions often require an explicit or implicit collateral. Land is an
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attractive collateral asset provided that the farmer can assure the lender

that he has the ability to transfer the land. Again, a unified land

registration system is a mechanism providing the lender with such an

assurances

It follows that the institution of land registration and titling

can have significant economic consequences ih the agricultural sector.,

While this proposition is generally recognized by economists and

development officials, there has been a paucity of rigorous quantitative

research on this topic. This lacuna hampers the design and evaluation of

policies. Alternative policies and investments are better assessed when

some-knowledge of the magnitude of their effects is available to policy-

makers.

This issue is particularly acute in a country such as Thailand,

where rapid expansion of the cultivated area has occurred in the past three

decades. Much of this expansion took place through clearing forest areas,

and without properly documenting and formalizing farmers' land rights.

Today some one million farm households are operating on one-fifth of the

designated forest reserve areas owned by the state.

There is a need to know to what extent the lack of legal

ownership security affects farmers' performance, for if the impact is

significant, it merits policymakers' attention. Further, to design

efficient policies warrants information on the exact nature of the

constraints imposed by lack of ownership security. For example, do

usufruct certificates or legal long-term leases for squatters on public

lands significantly improve their performance? Do titling programs or

other programs addressing ownership security need complementary
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policies in other areas, such as the rural credit system? Are there

differences in potential impacts between different geographical areas?

Should such differences dictate an ordering in the allocation of public

funds for enhancing ownership security? The available literature does not

provide relevant information for Thai policy makers. In fact, most

developing countries have little quantitative information to provide a

reliable basis for comparative assessment of the dimensions and

implications of ownership insecurity.

This study uses data from Thailand to rigorously analyze several

aspects of land ownership security. The present Thai land rights system

simplified the study considerably, allowing for an essentially cross-

sectional comparison between farmers of differing qnership security

status. The study provides both qualitative and quantitative information

on the effects of ownership security. While the quantitative results are

specific to Thailand, they provide some frame of reference for

impacts which may be anticipated elsewhere. In addition, the study

methodology is replicable, and it is hoped that similar studies conducted

in other countries will help to broaden the knowledge on this important

issue.

The study is organized as follows: The next chapter presents a

conceptual model and literature review. It is followed by separate

discussions on the evolution of land rights in Thailand; the study

methodology and the nature of the data; and the credit market. A formal

model of land acquisition and ownership security which follows underlies

the empirical discussions presented in subsequent chapters on land values;

capital formation and land improvements; and, input use and farm
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productivity. The impact of usufruct certificates is then assessed, and is

followed by an analysis of the benefits and costs of land titling. Policy

implications and conclusions are presented in the last chapter.
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Chapter II.

A Conceptual Framework and Literature Review

The most obvious effect of land ownership insecurity is increased

uncertainty for the farmer as to whether he will be able to benefit from

the investments that he makes to retain or improve the productive capacity

of his farm. Such investments may include equipment, structures,

irrigation infrastructure or land conservation measures. One would expect

investment to be negatively related to tenure uncertainty: with increased

uncertainty, investment incentives are reduced and current consumption is

preferred. With lower capital accumulation, the demand for variable inputs

which are complementary to capital is reduced. For instance, if

acquisitio-h of machinery allows fast land preparation then more area can be

double-cropped, and the demand for variable inputs such as labor and

fertilizers increases.

In the early stages of agricultural development, de-facto

ownership may not imply substantial uncertainty about a farmer's continued

use of the land.. Uncertainty tends to increase, however, as

commercialization increases and as new technology raises the land's income

potential. There is ample evidence that the incidence of land disputes and

land grabbing - and consequently, tenure insecurity - increases as the

potential return to land increases (Feeny, 1982, p. 95; Tomosugi, 1980;

Tanabe, 1978; Clark, 1969; Baron, 1978, p. 27; Kemp, 1981, p. 15).

Development also increases land transactions (sales, rentals), as

efficiency considerations motivate adjustment in the land input to be
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compatible with other endowments such as farming skills. But as the

frequency of transactions between individuals who are not closely related

increases, uncertainty over ownership entitlement to transfer land rights

becomes a relevant factor. Individuals are therefore induced to spend

resources on reducing uncertainty, and this, in turn, affects the scope and

the price of land transactions. Clearly, one way to reduce or eliminate

ownership uncertainty is to provide land owners with a title backed by a

legal system capable of enforcing those property rights.,

Many have highlighted the role that a secure legal title plays in

facilitating a farmer's access to cheaper, longer-term and more extensive

institutional credit. Since lack of clear legal title prevents the

mortgaging of land, a secure title may indeed provide easier access to

credit, especially,credit from lenders who do not have personal or detailed

information on the borrower. As Binswanger and Rosenzweig (1986) noted,

land has several attributes which make it a desirable collateral asset. A

land title is often a mandatory precondition for commercial (formal) or

official bank loans (Wai, 1957; Dorner and Saliba, 1981, p. 23; Sacay,

1972; Aku, 1986, p. 24; Collier, 1983, p. 163). Based on a farm survey in

three Thai provinces, Meyer and Chalamwong (1983) reported that farmers

complained of collateral requirements for obtaining credit. Farmers

without clear titles or smaller farms were significantly affected.

In the informal credit market, collaterals play a less

significant role. The lenders usually base their decision on personal

familiarity with the borrower and they have alternative means for enforcing

repayment (e.g. social pressures) which are not available to formal

lenders. Thus, farmers without secure ownership face fewer disadvantages
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in the informal credit market than in the formal market. However, informal

credit is typically much more expensive than formal credit, and is confined

mostly to short-term loans of relatively small magnitude.

From the lender's perspective, farmers without a secure legal

title are, ceteris paribus, more risky clients, hence interest rates are

expected to be higher for these clierts (reflecting a higher risk

premivn). Indeed, in some areas of India, lenders charged 8 to 16 percent

on secured loans as against 18 to 37.5 percent on unsecured loans

(Panadikar, 1956, p. 75). However, as explained by Stiglitz and Weiss

(1981), interest rates cannot be allowed to rise to equate supply and

demand due to asymmetric information. Thus credit rationing is optimal.

Farmers without secure land ownership therefore face constraints

In gaining access to low-cost, long- and short-term credit. Compared to

situations where there is a larger supply of relatively inexpensive credit,

constrained or more expensive credit tends to yield low factor/land ratios

(David and Meyer, 1980; and Rosegrant and Herdt, 1981). Since both

variable inputs and capital are lower among farmers without secure

ownership, their output is expected to be lower than if they did have

secure ownership.

Efficiency losses from constrained credit are also likely when

the optimal mix of farm activities is affected. In general, credit

constraints on working capital may yield a shift to less cash-input-

intensive crops and activities. Constraints on longer-term credit may

cause a farmer to shift to crops which are less capital-intensive (e.g. if

credit constraints bar a farmer from purchasing farm machinery). Simiarly,

lack of mechanized power may also diminish a farmer's potential for
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for double cropping in areas where speedy land preparation between seasons

is essential.

From the discussion above, it is hypothesized that ownership

insecurity causes lower farm productivity because investment incentives are

reduced and access to credit is limited (Dorner-and Saliba, 1981). Some

commentators view ownership insecurity as a major source of low

productivity in agriculture (Mosher, 1965). This conclusion implies

further that the market value of land which is not securely owned (e.g.

untitled land) will be less than that of an identical tract of land which

is securely owned. This implication follows from the fact that the value

of land reflects the stream of net incomes which it generates ever a long

horizon. Since land with secure ownership has higher productivity and is a

less risky asset, it has a higher market value.

The causal chain outlined in the discussion abovc is illustrated in

Figure 2.1, and will be rigorously developed in Chapter VI. Empirical

evidence substantiating rigorously this conceptual framework has been

scarce at the time this study was initiqted. Below we review.relevant

information.

Quantitative evidence on the link between secure legal ownership

and use of credit is rather limited. A study in Costa.Rica by Seligson

(1982) showed that before the titling program began, 18 percent of the

farmers sampled had obtained credit. After the program, 31.7 percent had

obtained credit. Credit improved mainly for owners of large farms; the

average farm size for those who post-title got credit was 19 ha. and 7.3

ha. for those who did not. These results reflect not only supply changes,
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Figure 2.1: Land Ownership Security and Farm Productivity:

A Conceptual Framework

Titled
Land

More Security More Security

to Farmer to Lender

More Demand More Supply of Cheaper

for Investment Long Term Credit

More
Investment

(input complemintarity)

More Demand for More Supply of Cheaper

Variable Input Short Term Credit 44,

More Variable 1
Input Use

Higher Output
Per Acre

Higher Land Higher

Price income
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but also demand shifts. Similarly, recent data .on a titling program in

Jamaica (IDB, 1986) indicate that almost half of the title recipients

increased their borrowing relative to the pre-project level.

In a study of land transactions in the Central Plain of Thailand,

Stifel (1976) observed widespread use of title.certificates as security for

non-institutional loans. These loans thus involve a land collateral which

is neither registered in the Land Office nor recognized by law. The

unregistered mortgages" are prevalent for small or short-term loans. In

these transactions, creditors have no legal rights to the land. However,

since the creditor physically possess.the title deed, they can prevent the

farmer froi legally transferring ownership to other parties. This practice

also restricts the farmer's access to additional credit from other lenders

and therefore provides the lender with some protection against the borrower

possibly incurring excessive debt. As an indication of how widespread this

practice is, Stifel (1976) found *in one village in the highly developed

Central Plain region that the number of these unregistered mortgages was

three times greater than the number of registered ones.

Both the effects of secured ownership on credit availability and

the effects on investment incentives imply that farmers without secure

ownership will have less investments and land improvements, lower use of

variable inputs, and lower productivity per unit of land. Empirical

evidence confirming these propositions is scant. A study of the economic

implications of land titling in Costa Rica (Salas et al., 1970) found

positive correlations (in the range of .40 to .67) between the degree of

ownership security and farm investment per unit of land. Similarly, data

from three Brazilian states in 1978 reviewed by Villamizar (1985) revealed
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that capital per hectare is substantially higher on titled land than on

undocumented or encroached land. The analysis was done for different farm

size groups, and within most groups the proposition held.

Several studies have focused on the impact of ownership security

on output or income. The earliest study, conducted in Costa Rica (Salas et

al., 1970), found a positi,e correlation of .53 between income per unit of

land and ownership security in one province. In another province however,

the correlation was negative, although quite weak (-.07). A study of the

Brazilian state of Maranhao (cited in IDB, 1986, pp. 186-189) concluded

that granting full legal ownership to squatters and undocumented occupiers

would increase their income by 200 percent. The same report quotes recent

data from Ecuador .indicating that income levels of titled farmers were

double those of untitled farmers, holding the amount of land owned constant

(IDB, 1986, p. 187).

As mentioned earlier, constrained credit may produce efficiency

losses when the optimal mix of farm activities is affected. For instance,

in Costa Rica it has been reported that it is easier to obtain credit using

cattle as collateral than it is using land for which the farmer does not

possess a full formal title. In this example, as a consequence of the

credit constraints, farmers without title tended to shift from crop

production to cattle raising even though the land may have been better

suited for growing rice and beans (Dorner'and Saliba, 1981, p. 23).

Recent survey results from Jamaica indicate that titled farmers had a

substantially higher incidence (almost double) of permanent and semi-

permanent crops as compared to untitled farmers. Indeed, a third of the

recipients of titles under a government program reported that following the
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change in their status they planted more permanent and semi-permanent crops

than they did before the project (IDB, 1986, p. 189).

There are no studies addres.sing the impact of ownership security

on agricultural land values. However, a recent study of the economic value

of ownership security in the context of urban housing (Jimenez, 1984)

offers a plausible approach which could be replicated in a rural setting.

A hedonic price equation was estimated for the value (sale price) of

housing units on fully titled lots, as a function of various attributes of

the dwellings -(quality of structure, access to services, average

neighborhood income, etc.). The parameters are then used to predict the

value of dwelling§ with given sets of attributes which are located in urban

squatter settlements. On average, the imputed valde is higher than the

actual value observed in the latter settlements, with the implication that

the difference represents the market's valuation of tenure security.

While most of the evidence cited above is compatible with the

theoretical discussion, the studies pertaining to the effects of land

ownership insecurity in the rural sector are not rigorous in their

analytical approach. The influence of various intervening variables which

may be correlated with ownership security is not controlled for, and thus

while the statistical associations are compatible with the theory, they can

not be taken to imply causality. In the present study, a quasi-

experimental design for sample data as well as appropriate econometric

approaches, are employed to estimate the effect of ownership security on

economic performance.
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III. Land Rights and Land-Use in Thailand

In Thailand, as in many other developing countries, land use does

not necessarily imply legally recognized land rights. The development, or

evolution, of a legal system to defite, award and protect a farmer's rights

over a given tract of land is spawned by numerous socio-economic factors.

As the previous chapters indicated, population pressure, intensified land

use, and agricultural development are some of the factors that contribute

to the need and development of a legal tenure system. In this chapter we

narrow our focus of ownership security by providing a cursory overview of

land use and land rights within the Thai context.

Land Rights

-Traditionally, all land in Thailand belonged to the King. However,

because land was readily available and agricultural activity was

subsistence-oriented, any Thai citizen could claim land to provide for his

family. Widespread forest clearing, settlement and cultivation were

permitted with few restrictions and little government control until fairly

recent times. Rights to use land were by custom rather than formally

recorded. Authorities instituted registration of ownership for tax

collection purposes, but not for the purpose of enforcing individual land

rights.

Up until the first half of the 19th century land was abundant

while labor was scarce (Feeny, 1982). The Thai economy was characterized

by a high land/man ratio. Control of manpower formed the basis of
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economic, political and social power through various patron-client

relationships. Different classes of citizens were obliged by several

levels of corvee labor to their patrons and slavery was common. Public

government projects required massive numbers of hired Chinese laborers,

since local labor was not sufficient. Interesting to note, during this

period slaves - not land -- served-as collateral for loans.

The second half of the 19th century witnessed a transition from

property rights in man to property rights in land. The process began with

the opening of the country to international trade and the increased

commercialization of rice production. Title,documents for rice land were

awarded in the main rice producing areas during the 1860s and continued

into the 1880s. This system was, however, unsatisfactory since'the

record keeping was not centralized. Multiple claims and land disputes

became increasingly frequent as cultivation expanded and land values

increased (Tomosugi, 1980). This led to the 1892 Land Law. While this law

significantly improved the security of title, it did not establish a

centralized land registration record or a system for clearly identifying

land holdings. In 1901 the government adopted the Torrens System of land

titles which, modeled after the Australian system, provided for cadastral

surveys and central land record offices. Titling efforts were concentrated

in the Central Plain region. With the introduction of this system,'the use

of land as collateral for loans increased significantly (Feeny, 1982, p.

96). The land registration prevailed with few modifications up until 1954

when a comprehensive Land Code was passed.
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The Land Code of 1954

The Land Code of 1954 is the basis for the legal land rights

system in Thailand today. The Code defines the powers and duties of the

Minister of the Interior and the Department of Lands for the allocation and -

acquisition of state land. All of the land registration documents for

land which is not government property are issued by the Department of Lands

(DOL). The DOL, acting under the Land Code, can adjudicate land rights

only for lands which are not designated officially as forest reserves,

national parks, etc.

The land documents, referred to by their Thai acronym, correspond

to the phases of land acquisition, utilization and legal possession. In

terms of ownership security and land rights, we can distinquish between

secure and unsecure documents. Although the title document (NS-4) is the

most secure document, there are two other documents (NS-3 and NS-3K) that

accord legal recognition and protection of a farmer's ownership iights over

a given tract of land. Full ownership rights enable the farmer to freely

and legally transact with the land.

NS-4

Legal possession is documented in a full unrestricted title deed

called NS-4 (Chanot). This document enables the owner to sell,

transfer and legally mortgage the land. It is issued on the basis of

an accurate ground survey with clear identification of the property by

boundary mark stones and is registered in the provincial land

register.
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NS-3 and NS-3K

The secure documents related to the phase of utilization are NS-3

(Nor-Sor-Sarm) and NS-3K (Nor-Sor-Sarm-Kor) - "Certificate of Use" or

"Exploitation Testimonial". These documents certify that the occupant

has made use of the land for a prescribed period of time. Under the

existing legislation, a farmer must first possess an NS-3 or NS-3K

document before he can obtain a full title deed (NS-4). The law

allows sale, mortgage and other transfers utilizing these documents to

record the transaction.

The NS-3 certificates granted between 1954 and 1972 were mapped

in isolation by tape-surveys and the land was described in the

certificate by metes and bounds with an approximate diagram showing

the shape of the parcel. After 1972, systematic surveys using

unrectified aerial photographs were introduced (NS-3K), where land is

described on the certificate by a deed plan, and the certificate

states that the holder "has possessed and made use of the land."

Because of distortions in the shape and area comprised in NS-3

certificates, proposed transfers must be advertised for 30 days before

the actual transfer.

While the above documents (NS-4, NS-3, and NS-3K) are the only

documents which allow the farmer to freely and legally transact with a

given tract of land, there are several other documents which provide

evidence supporting a farmer's ownership claim. These documents, NS-2 and

SK-1, however, do not certify secure legal ownership.
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NS-2 - (Bai-Chong) -- a "Pre-emptive Certificate. This document

authorizes temporary occupation of land. The land is described by

metes and bounds. The certificate is not transferable except by

inheritance, and it is therefore not accepted as a legal

collateral. The validity of the rights-it confers is conditional

on use within six months of its issuance. At least three-quarters

of the land must be used for a prescribed period of time before the

occupier can convert the NS-2 to-,a certificate of utilization

(NS-3, NS-3K).

SK-1 (Sor-Kor-Neung) - "Claim Certificate". This document was not

defined in the Land Code of 1954, but was issued during the process

of implementation of the Code. It allowed for a claim to be made

in a specified period after the enactment of the Code, by any

person who had possession and had made use of land prior to the

effective date of the law. The document is convertible to a

certificate of utilization or to a title deed.

According to Yano (1968), the 1954 law stabilized the land tenure

system by eliminating the confusion of contradictory provisions. Kemp

(1981), however, claims that successive pieces of legislation, each with

varied interpretations, along with inconsistent attempts to implement the

law have created a highly complex situation.

The Thai land administration system shares with other LDCs the

problem of funding and an inadequate administrative infrastructure to
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provide full titles to all eligible farmers. / As a result, the process

of land registration has been rather slow (see Table 3.1). Only a small

proportion (about 12%) of legally owned land is covered by full title

(NS-4). Considering the area actually documented (i.e. land with either

full title or certificate of utilization), the proportion is 53 percent.

In our study areas, primarily agricultural areas, the occurrence of full

title deeds (NS-4) was rare. This is consistent with the observation that

title deeds are more prevalent in the urban areas. Ranong suggests that

because boundaries are more accurately defined in the NS-4 than in the

NS-3, increasing population pressure and land disputes will stimulate the

demand for NS-4 (1986, p. 124).

It is perhaps because of the low occurrence of the full title

-deeds, that the status and usefulness of the certificates of utilization

has risen, blurring the distinction between the NS-4 and NS-3 or NS-3K.

Although some commercial banks seem to prefer collaterals documented on a

full title deed to those documented on a certificate of utilization, there

are indications that in practice the differences between the certificates

of utilization and full title are rather small. Williamson (1983) and the

Ministry of Agriculture and Cooperatives (1980, p. 7) claim that there is

little difference between full title and NS-3 or NS-3K. As Williamson

states, "banks will lend equally, irrespective of whether the land has a

title or a certificate of utilization" (Williamson, 1983, p. 10). These

views constrast with those Lin and Esposito (1976, p. 426) and Kemp

(1981). According to Kemp, although the law allows NS-3 transfers, "the

1/ Recently, however, the government undertook a significant expansion of

the titling and land registration capacity through a special project

funded partially by external donors.
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Table 3.1: Classification of Land in Thailand

Million Rai a/ %

Total Area of Thailand 320.7 100

Public Land

Forest Lands b/ (including gazetted f,rests, 166.3 51

National Parks, Forest Parks,
Wildlife reserves,and forest
lands-pending gazettal).

Public Domain and Government Real Estate Property 18.5 6

Religious Land 0.3

Local Administration Land, State Enterprise Land 2.7 1

Ponds, Swamps, Lakes, etc. 11.6 4

Total Public Land 199.4. 62

Private Land

Certificate of Utilization (NS-3 and NS-3K) 64.0 20

Title Deed (NS-4) 18.4 6

Total Documented Private.Land 82.4 26

Undocumented Land (includes NS-2, SK-1 and 38.9 12

other certificates outside
forestry area)

Total Private Land 121.3 38

a/ 6.25 rai = 1 ha.

b/ It is estimated that at least 33 million rai of land officially

classified as forest land is actually under cultivation by squatters.
Thus total land under private occupation (whether legal or not) is
121.3 + 33 = 154.3 million rai.
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transfer value of the certificate is low and commercial banks do not

consider them good security" (1981, p. 9). Our own field survey and

numerous discussions with farmers and land officers indicate that in the

rural areas studied there is little distinction between NS-3, NS-3K and

NS-4 documents, and that all are taken as evidence of legal ownership by

banks and buyers.

Land Use and the Forest Reserves

Like many other developing countries, Thailand is faced with the

problem of illegal occupation and utilization of state-owned land by large

numbers of farmers. In Thailand, this situation contradicts the national

conservation objectives which prescribe maintaining sufficient forest

reserve areas, as the squatters encroach mostly forest reserves.

As stated earlier, up until fairly recent times, Thailand had a

high land to man ratio. Because land was abundant, productivity was

achieved largely by expansion. Feeny (1982) traces this

growth-by-expansion as a response to favorable and changing export

markets. Following the opening of the country to international trade and

the 'signing of the Bowering Treaty (1.855), the government actively

encouraged expansion to meet export goals. Commenting on this era, Feeney

states that "favorable prices and population growth underwrote the rapid

expansion of paddy production in the nineteenth and first half of the

twentieth centuries" (1984, p. 6). In the post WW-II period, Feeny

attributes the continued deforestation to favorable markets for upland

crops and an even more accelerated rate of population growth.
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Although forest conservation steps were first taken in the 1800s

with the establishment of the Royal Forest Department in 1896, the extent

of deforestation has been substantial. Feeny estimates that the percentage

of forest coverage has dropped from 70 percent zt the turn of the century,

to 50 or 60 percent in the 1960; to 40 percent by the mid-1970s; to less

than 30 percent today (1984, p. 8). 1j This drop has occurred despite the

efforts of the government. In 1961 the Thai government set a policy that

50 percent of the area of Thailand should be reserved forest area.. In 1964

the National Forest Reserve Act was passed, designating various areas

within Thailand as gazetted forest reserves and detailing limitations on

their exploitation. Agricultural cultivation within these areas was

specifically prohibited.

Today, an estimated 5.3 million hectares or about one-fifth of

the land officially designated as state-owned forest reserve, is under

permanent occupation and cultivation by squatters. This is about.21

percent of the land under cultivation and involves about one million

squatter farm households. Even though many of these squatters had de-facto

possession of the land for 15-20 years, they cannot obtain titles or

certificates of utilization. The forest reserve areas can be found side by

side with the non-forest reserve areas, in neighboring geographical areas

located within identical agroclimatic zones and with similar

socio-political structures.

As the pattern of agricultural expansion in Thailand has always

been through a process of forest clearing and settlement, there is no

socio-cultural or ethnic difference between the squatters in our study

1/ The most recent estimates are currently under debate.
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areas and their neighboring legal owners. In fact, some members of a

given family could be squatters while other members are legal owners. In

areas on the boundary of the forest reserve, an individual's land holdings

could arbitarily be split between land outside the reserve - for which he

held a legal, secure land document - and land inside the forest reserve

for,which he would be considered an illegal squatter.

How this occurs can be traced to the 1964 Act. It is important

to note that following the Forest Reserve Act (1964), areas officially

designated as forest reserve did not have carefully delineated boundaries,

nor in many cases, were areas unsuitable for agriculture purposefully

selected. In fact, many areas officially declared as forest reserves were

already partially or fully settled. In mAny-cases, it was several years

before farmers learned that land that they held or had acquired had been

designated as forest reserves. Beginning in the year 1972, when the

distribution of NS-3K documents was significantly speeded up, increasing

numbers of farmers discovered that they could not obtain the secure

ownership document because they were squatters and these documents could

not be awarded in forest reserve areas. Concern among farmers about not

being able to obtain a legal document did not arise apparently until after

1975, when a significant expansion of the institutional credit system in

the rural sector took place.

Since 1981 the Royal Forestry Department has issued usufruct

certificates to large numbers of squatters in the forest reserves. These

certificates, known by their Thai acronymn STR, provide "temporary

cultivation rights." The provision of STK certificates cover only holdings

1/ ,However, in some frontier areas close to the country's international

borders, the squatter population consists of hill tribes who are not

ethnic Thai.
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up to 15 rai (2.4 hectares), they prohibit the conversion of the

certificate to title deed (NS-4) or certificate of utilization -(NS-3,

NS-3K), and they restrict the transfer of holdings except by inheritance.

Not only does the STK certificate prohibit the recipient himself from

transacting (e.g. sell, or mortgaging) with land covered by an STK

certificate, but the receipient's failure to report observed violations by

others could result in his usufruct rights being revoked by the state.

Other Land Documents

There are several documents issued by various government

departments which confer some rights to land within the context of specific

settlement or welfare programs, but which usually do not grant full

ownership. These include the N.K. documents distributed by the Public

Welfare Department to selec.ted beneficiaries in 3 series: The NK-1 and

NK-2 are not transferrable except by inheritance. The NK-3 can-be

transferred or used as a collateral five years after its issuance.

Similar to the STK certificate issued by the Forestry Department, the Land

Reform Office issues SPK documents to beneficiaries of its program. Land

covered by an SPK document cannot be sold or transferred. The documents

issued by the Public Welfare Department and the Land Reform Office are

confined to relatively small .areas and small numbers of farmers.

In addition to the above documents, many farmers have tax

certificates providing evidence that they have paid a land tax (PBT

certificates). Tax is being collected for most occupied land (whether

legally occupied or not). Many squatters are apparently willing to pay the

land tax, which is rather low, with'the hope that it will help them to

establish full legal rights at a later time.
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Department of..Lands: Land Documents for Plots Outside the Forest Reserves

Date 
Survey Transfer Can use as Restrictions/Document Class Thai Name Introduced Legal Ownership Status Method Rights Collateral? Stipulations

NS-4 Title Deed Chanod 1954 Most secure. Full, unre-, Land demarcated by fully yes only issued for land
stricted ownership title accurate ground negotiable outside forest reserves
registered with provential survey or rectified 

ownership rights can beland registrar. aerial photo map. 
challenged by State or

Fully negotiable -'sold, Property clearly 
other farmers if land

rented, sub-divided or idqntified with 
lies dormant for longer

mortgaged boundary markers 
than 10 years,

NS-3 Certificate Nor-Sor-Sarm 1954 Secure. Enables farmer Surveyed In isolation Bucause of yes Only Issued for landof 
to sell, transfer, or by triangle, tape boundary outside forest reservesUtilization 
mortgage land. method. distortions. ownership rights can beCan be converted to proposed challenged if land lies
title deed (NS-4) 

transfers waste for longer than
must be years

advertised

for 30 days

NS-3K Exploitation Nor-Sor-Sarm 1.972 Secure. Enables farmer Prepared from fully yes Only Issued for landTestimonial Kor to sell, transfer, or unrectified aerial negotiable outside foreot reserves
mortgage land. photo map. 

Owoerabip rights can be
Can be converted to 

challenged If land lies
title deed (NS-4) 

waste for longer than

5 years

NS-2 Pre-emptive Bai-Chong 1954 Authorizes temporary Larid deertbed Only by no Only issued for landCertificate 
occupation of laiid. After by metes and inheritance outside forest reserves.
prescrAbed period of time bounds. 

Validity of rights
and land use, can convert 

is conditional on use
to NS-3 or NS-3K 

within 6 months of

Issuance.

SK-1 claim Sor-Kor-Neung 1954 ownership claim based on Land decribed Certificate no Only issued, for landCertificate (During possession or use of land by metes and transferable, outside forest reserves.process prior to the enactment of bounds. after transfer
of imple- the Land Code. Can be advertised.
menting converted to NS-3, NS-3K,

the Code.) NS-4.

LA



Forestry Department; Land Documents (Inside the Forest Reserves)

Date Survey Transfer Can use as Restrictions/
Document Class Thai Name Introduced Legal Ownership Status Method Collateral? Stipulations

STK Temporary Sor-Tor-Kor 1981 Usufruct certificate. Varies only by no Oaly issued for land
Cultivation inheritance inside forest reserves
Rights Only covers plots up to

15 ral (2.4 ha.)
Prohibit conversion of
certificate to NS-4 or
NS-3; State reserves
right to revoke usufruct
rights if restrictions
violated.

Public Welfare Department: Issued in Specific Areas under Small Official Programs

NK-3 Nor-Kor-Sarm Can be used legally as subject to yes Can be obtained after
loan collateral but cannot restrictions 5 yeara possessior. of
be soll until 5 years NK-2
after iasue date.

NK-2; Nor-Kor-Som Usufruct only by no
NK-1 Nor-Kor-Neung inheritance

Office of Land Reform: Issued in Specific Areas under Official Program

SPK Sor-Por-Kor Usufruct only by o
ih'eritance
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igure A.1.3 Form of Title. Deed, NS4
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TRANSLATION: Title Deed (N.S.-4) - 28 -

Tard Location Title Deed
g SheetNo.. No.

parcel No. Volume Page
TObn No.. Amphur
aut= Name Changwat _________

TITLE DEED

Certificate of Rights in Land Issued
in Accordance with the Land Code

SName) Nationality__ ddress Village No.

Street

Lane aAmphur Changwat

Estimated area of land rai ngan sq wah

scale of cadastral map 1: Scale 1:

Date of issuance month year

Governor Changwat Land Officer

Writer Drafter

Examiner Map Investigator

Inspector Chief

(Note that the 1985 amendments to the Land Code will mean that the titles wi
no longer be signed by the Changwat Governor).

. TRANSATION

.Reproduced from Burns (1985)
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TRANSLATION: Certificate of Utilization, N.S.3 - 30

Certificate of Land Use

Land rx=tiOn, Reqistration

volume

Azqhur Page

Charxjwat Village File No. Page_

,Ibis land use certificate is issued to certify that:

Nam.-.----,Race Nationality--_,-_

Parent's Name Vi llage Address

Village no. Tambon Amphur Changwat

Has made use of the land having the following references:

North (estimate) sen Ad acent to
South (estimate) sen Ad 'acent to
East (estimate) sen Adjacent to
west (estimate) SM Adjacent to

Total area rai. ___pgan sa wah

Date ___ bnth Year

Signature Seal Of the .ompetent officer Nai Amphur

Shave of Land (&W_roxIMRtUe)

TRANSLATICN

Reproduced from Burns (1985)
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TRANSLATION: Certificate of Utilization (N.S.3-K)

- 32

Certificate of Land Use

Issued in Accordance with the Eand Code

La Location L egistraticn

Tambon No.

Amhur volume Paqe-
Changwat, Parcel No.
Aerial Photo No. Map Sheet 'Llb. Paqe-

,Ihis land use certificate is issued to certify that:

Nationality Address

Village Number Tambon Amphur Changwat_

had possessed and made use of the plot of land as mentioned above.

Total area rai_______pgan sa wah

Sh Ln of Land and pRundaries

Scale of aerial photo 1: Scale 1:

Date of issuance Month Year

Signature

Seal of the,competent official

TRANSLATICN

Reproduced from Burns (1985)



- 33 -

Figure A..4.-: Form of Pre-emptive Certificate (N.S.-2)
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TRANSLATION: Pre-emptive Certificate (N.S.-2)

Pre-emptive Certificate -34

Land Location legistration
Village Number Volume Number

Amphur Page
Changwat File No. Page

This document is issued to certify that the Government has allowed:

Nam Race NationalityParents Name

Age Address Tambon

AMphUr Changwat

to take temporary possession in the plot of land having the following re-ferenceE

North (estimate) __sen Adjacent to
South (estimate) sen Adjacent to
East (estimate) sen Adjacent to_
west (estimate) _sen Adjacent to

Total area r a ai _ gan _ sq. wah

Date month Year

(MInature)

Nai Amphur

WANSLATION

Reproduced from Burns (1985)
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Chapter IV.

Methodology and Description of the Study Areas

Ownership security is defined in this-study as the possession of

legal ownership rights, certified by-an appropriate state-issued document.

Secure ownership entails protection from the risk of eviction, and the

ability to legally mortgage and sell the land. Normally, ownership

security would be difficult to quantify. In Thailand, however, two groups

of farmers are readily distinquishable in their ownership security status.

One group comprises squatters who operate farms in forest reserve areas.

The other group is composed of legally titled farmers operating outside the-

forest reserve boundaries. Because ownership security is uniform within

each group, comparisons between the two groups circumvent the need to

actually-quantify ownership security and inferences regarding the economic

implications of ownership security can be made.

However, to simply compare the economic indicators of the two

groups may ignore other important differences between them, and thus

invalidate the assessment of the impact of ownership security based on such

comparisons. For example, one important factor is the agroclimatic

environment in which the farmer operates.' There is no point in comparing a

titled farmer operating in a fertile valley to a squatter operating in a

hilly area; the two differ not only in ownership security status, but also

in soil and terrain type.

To avoid false attributions, a key element of the study

methodology was to select study sites in which squatters and
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titled farmers oper te in geographical proximity within a similar

agroclimatic environment. Accordingly, all observations within a

particular study site -- both within the forest reserve areas and from

adjacent areas outside the reserves -- were located within a radius not

exceeding 20 miles. Great care was taken to ensure that a study site had

similar terrains and infrastructural facilities.

Initially selected were sites in three provinces which met the

required similarity of agroclimatic conditions and geographical proximity

of the samples of legal owners and squatters. These were located in Lop

Buri province on the fringe of the Central Plain, and Nakhon Ratchasima and

Khon-Kaen provinces in the Northeast. Surveys were conducted during the

1984/85 wet season. The sampling design for each province consisted of a.

random selection in the pre-selected study site of ten villages in the

forest reserve and ten villages in the adjacent non-forest reserve area.

Within each village, about 10 farmers were randomly selected. /

In the following year, another northeastern province, Chaiyaphum,

was added to the study. The province was added in order to specifically

study the effects of usufruct (STK) certificates distributed by the Royal

Forestry Department on the productivity of squatters. Thus, the squatter

sample in Chaiyaphum was further delineated into certificate recipients and

non-recipients. These two squatter sub-samples were drawn from two

neighboring forest reserves, one of which had been covered by the STK

program since 1981, while the other was not yet covered.

1/ Initial sample sizes were approximately 200 farmers per province.

However, operators who did not own land were later dropped from the

sample, and instances of missing data further reduced sample sizes for

specific tasks of the analysis.
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As noted earlier, since the pattern of agricultural expansion in

Thailand has always been through a process of forest'clearing and

settlement, there are no socio-cultural or ethnic differences between the

squatters in our study areas and their neighboring legal owners. Hence,

there is no systematic difference in basic underlying characteristics -

between squatters and other farmers (e.g. ability,.management skills), or

between forest reserve lands and other lands in our study areas. This is

important, as no other measure of ownership security (except for the

distinction between squatters.and legal owners) could be utilized in the

analysis. For most of the farmers in our study areas, the location of

their farm had already been determined by the time it became apparent that

the squatter status entails disadvantages. We thus view the farmers'

ownership status as exogenous in the context of the analysis in this study.

To account for individual differences between farmers (e.g.

initial wealth, location, soil type), the empirical analyses reported in

subsequent chapters utilize data on characteristics of the farmer and his

farm. These analyses are essentially econometric, employing regression

techniques and dichotomous choice models. Ownership security (represented

in the present study by a titled status) has effects on both long-term

processes (capital formation, land acquisition) and short term activities

(input use, production). It is therefore important in the econometric work

to determine whether variables typically treated as exogenous are not

actually endogenous, in the sense that they are affected directly or

indirectly by ownership security. Since this study's objective is to

assess the full effects of ownership security, most of the econometric work

deals with reduced-forms, in which all endogenous variables are replaced by
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the exogenous variables which affect them directly or indirectly. The

endogenous variables affected by ownership security analysed in the present

study are credit, land values, capital, land improvements, variable inputs

and output.

The survey district in Lop Buri was Chai Badan. Most farmers

there grow upland crops such as cotton, corn, upland rice, sorghum, tobacco

and beans. The roads from the capital city and the district.capital are

all-weather roads. Since the district is about 250 kilometers from Bangkok

and all the surveyed villages were connected by feeder roads to the major

road, the cropping activities in the area are highly commercialized. The

area is mostly rainfed with an annual rainfall of about 1070mm and the

rainfall pattern is stable over time. Most of the sample areas in Lop Buri

have good soil conditions compared to the surveyed provinces in the

Northeast, which are subject to periodic droughts.

In Nakhon Ratchasima province, the sampled farmers are located in

the Chok-Chai district. Lands in this district are mixed between upland

and lowland. The average amount of rainfall is about 760mm. Rice crops

are found in both lowland and upland areas where pump irrigation is

possible. The soil of lowland areas are mostly black and slightly sandy

(soil suitable for growing rice). In the upland areas where the soil is

more sandy, cassava is the most common crop grown.

In Khon-Kaen, the Ban Phai and Kranuan districts were selected

for the study. Both districts are mostly upland and hilly areas; the soil

is mostly sandy. The annual rainfall is about 1390mm. Most of the areas

are rainfed, and only a few farmers have access to irrigation. The

cropping patterns of the two districts are very similar. However, some
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villages in the Kranuan district have soils suitable for growing sugarcane

-7 a highly profitable crop -- and are located close to a sugar mill.

These villages were eventually excluded from the study as their location

was deemed dissimilar to the rest of the sample. The upland crops

typically grown are cassava, kenaf and corn. During the wet season, rice

can also be grown widely, especially the native variety of glutinous rice

used for domestic consumption. In general the survey areas in Khon-Kean

are less commercialized than those in Lop Buri and Nakhon Ratchasima.

In Chaiyaphum province, the study area is located in Chatturat

district, about.330 kilometers from Bangkok. Chaiyaphum province is

characterized by plateau lands which slope from the northwest towards the

south and east. The average rainfall is 1086mm. As in.other northeastern

provinces, agriculture is mostly rainfed and is prone to droughts. The

main crops are rice, cassava and kenaf.

The sampled areas in the northeastern provinces are typical of

this region of Thailand, which contains more than a quarter of the

country's provinces. They are also similar to the less commercialized

lower and upper north provinces. The highly developed central plain is not

represented in this sample. However, the extent of illegal encroachment of

forest reserve land in the central plain is minor. The economy of south

Thailand is quite different from that of the provinces included in this

report, and results do not necessarily apply to the south of Thailand.

Similarly, frontier areas of very recent settlement have not been covered

by the present study.

The distribution of sampled plots by location and ownership

status is given in Table 4.1. It is apparent that farmers outside the



Table 4.1: Distribution of Plots by Location and Type of Land Title

Province, Lop Buri Nakhon Ratchasima Khon-Kaen Chaiyaphum.

Plots in Plots Plots in Plots Plots in Plots Plots in Forest Reserve Plots

Forest Outside Forest Outside Forest Outside With Without' Outside
Reserve Forest Reserve Forest Reserve Forest STK STK Forest

Reserve Reserve Reserve Document Document Reserve

Untitled Plots (%) 100.0 13.8 100.0 12.5 100.0 12.2 100 100 3.7

Titled Plots (%)
(NS-3, NS-3K) - 86.2 - 87.2 - 87.8 - - 96.3

Total number of plots
owned by sample farmers 281 247 245 287 253 296 96 233 135

0
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reserve boundaries who can acquire a secure land ownership document, are

keen to do so. The overwhelming majority (close to 90 percent) of the

plots outside the forest reserve are covered by a secure document, either

NS-3 or NS-3K. There is thus no bias due to potential self-selectiveness

in the sample of titled farmers.

Table 4.2 provides information on the availability of

infrastructure services in the sampled villages. Differences are rather

small and insignificant. The fact that public services are provided to

villages in the forest reserve areas reflects the recognition by government

agencies and officers that the squatter settlements are by and large

permanent. This is compatible with the low probability of eviction in

Thailand.

Eviction of squatters in'forest reserve areas by government

officers has been rather rare in Thailand due to socio-political

constraints. While overall statistics of eviction frequencies for the

country are not available, data from the four provinces surveyed in the

context of the present study provide adequate information. Farmers (both

squatters and titled farmers) were asked to indicate whether they have ever

been evicted from land they possessed. The reference period is therefore a

lifetime, and the frequencies of eviction based on the responses to this

question may be viewed as lif time probabilities of eviction. The data are

presented in Table 4.3. As one would expect, eviction rates are higher

among squatters (residents.of forest reserves) than among legal owners in

all provinces. It is clear, however, that eviction rates are low, as the

probability of a squatter getting evicted over a lifetime is less than 10

percent.



Table 4.2: Infrastructure Services in Sample Villages

Province Lop Buri Nakhon Ratchasima Khon-Kaen Chaiyaphum ALL

Villages Villages Villages Villages Villages

Outside Outside Outside Outside Outside

Forest Forest Forest Forest Forest Forest Forest Forest Forest Forest

Item Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve

Connected by all-
weather road to

district capital 100 100 70 90 89 82 100 100 88 91

Service by

agricultural
extension agents 100 100 90 90 89 100 100 100 94 97

School in village 80 50 50 40 78 91 100 100 73 65

No. of villages 10 10 10 10 .9 11 5 3 34 34



Table 4.3: Farmers' Experience with Eviction a/

Province Lop Buri Nakhon-Ratchasima Khon-Kaen Chaiyaphum

Farmers' Sample Percent Sample. Percent Sample Percent Sample Percent

Location Size Evicted Size Evicted Size Evicted Size Evicted

i) Forest Reserve 100 7.0 89 9.0 91 6.6 120 1.7

ii) Outside Forest
Reserve 84 2.4 72. 1.4 93 2.2 112 0.9

iii) Differential
Eviction Rate
[line (i)-line (ii)] - 4.6 - 7.6 - 4.4 - 0.8

a/ The period of reference is the farmer's lifetime.

Source: Farmer surveys, 1984-1986.
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Eviction incidence among titled farmers (who are settled

outside the forest reserve) reflects probably "normal" land expropriation

which takes place in conjunction with public projects (roads, canals,

dams). Such events cannot be avoided even by titled farmers. It is

therefore appropriate to view the difference between eviction rates of

untitled farmers and titled farmers as a proper estimate of the lifetime

probability of eviction faced by a squatter due to the fact that he does

not have legal ownership. These figures are reported in Line (iii) of

Table 4.3 and are low. The overall probability of eviction for the pooled

sample of squatters is about 4 percent. The fact that the risk of eviction

in Thailand is extremely low has important implications for the

interpretation of the effects of titled ownership, as will be shown in

subsequent chapters.

The low probability of eviction, combined with the fact that

land tax is being collected on squatter's land, and the availability of

public services are all factors which enhance the squatters' perception of

ownership security.1 / Indeed, when squatters were asked what they

perceived as the most important advantage of possessing a secure land

ownership document such as NS-3 or NS-3K, the,majority stated favorable

access to institutional credit (Table 4.4). Only a few suggested

protection from eviction or land disputes as important aspects of legal

ownership. Land disputes, in fact, have not occurred very frequently in

the past. In our sample, the estimated lifetime probability of disputes is

1/ Some of the forest reserve areas, are, however, new frontiers where
settlement has been rather recent. In those areas (which are not part
of the present study) the administrative infrastructure representing
government control is still in the process of implementation and in
the interim period, informal structures of power prevail, which
control several aspects of economic activities, including land rights.



Table 4.4: Farmers' Opinion of the Principal Benefit
of Acquiring Secure Legal Title

Province Lop Buri Nakhon Ratchasima Khon-Kaen Chaiyaphum

Outside Qutside Outside Outside
Forest Forest Forest- Forest Forest Forest Forest Forest

Principal Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve

Benefit (N=89) (N=106) (N=81) (N=86) (N=74) (N=112) (N=120) (N=112)

Access to
Institutional Credit 74 83 54 49 61 50 80 83

Avoid Eviction 12 4 29 20 19 22 4 5

Minimize Disputes 10 9 21 24 7 17 9 6

.s
1'
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11 percent in forest reserve areas, and 13 percent outside forest reserve

areas. Thus the frequency of disputes is low with little difference

between forest reserve areas and other areas. _/ Noteworthy, there are no

significant differences between the way squatters and titled farmers

rank the merits of secured ownership. This indicates that squatters are

well-informed and have realistically -assessed the benefits that they will

accrue if they were granted secure legal ownership.

The squatters' apparent lack of serious concern about the risk of

eviction stems from a history of de-facto ownership with little

interference from authorities. Not only is eviction rare, but other

official -constraints which theoretically should restrict their activities

have not been enforced. For example, one such constraint is the-

prohibition of selling or transacting in land which is formally state

property. Yet, several studies pointed out that this restriction is being

ignored in reality (Lin and Esposito, 1976; Kemp, 1981). The survey data,

on land purchases among sampled farmers indicate that there are no

significant differences in the incidence of sales between untitled tracts

(located in the forest reserve) and titled tracts (Table 4.5). Lands in

the forest reserve areas are commercially transferred as frequently as

those outside the forest reserve. The ability to freely conduct these

transactions augments the squatters' security perception of their de-facto

owned land.

Farmers' opinion is thus compatible with the socio-political

environment in rural Thailand: since eviction and disputes are minor

issues of low risk, the credit advantages implicit in possession of legal

1/ In the future, however, as land scarcity becomes a more pressing
constraint, the incidence of disputes is likely to increase.



Table 4.5: Proportion of Land Tracts Acquired by Purchase

Province Lop Buri Nakhon-Ratchasima Khon-Kaen Chaiyaphum

Land Sample Percent Sample Percent Sample Percent Sample Percent

Location Size Purchased Size Purchased Size Purchased Size Purchased

Forest Reserve 156 67 163 26 110 63 441 42

Outside Forest
Reserve 211 70 247 25 258 45 231 33
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ownership documents are the important factor. That is, farmers perceive

the ability to use land as collateral for loans as an important benefit,

enabling them investment, production and consumption patterns which they

could not otherwise attain. This suggests that the impact of collaterals

on institutional credit supply is substantial,. otherwise farmers would not

consider this aspect of secure ownership so important. The analysis in the

next chapter will examine this proposition.

The finding that credit is the dominant benefit of legal

ownership in Thailand is extremely important for poliiy considerations, as

policies may have different effects on the credit access aspect of

ownership security and on security perceptions. For instance, a policy

which aims to improve squatters' perception of security by providing them

with usufruct certificates (but not the right to sell or mortgage) will

address only that aspect of squatters' situation which is of minor

importance in Thailand. A detailed discussion of this issue will be

provided in Chapter X.



〕一、‘一二＿.‘一



50

PELETCRABUM

NAMO&N SAWAN

rz

09

NÅKHON

RATCKMIMA

SING BURI

X;G THCNG,

SARA BUU

Study Are.

olstriat office

Rallwayr

Province houndary

.......... ntgtgict b*undary



- 51 -

Map of Nakhon Ratchasima Province
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Map of Khon Kaen Province.
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Chapter V.

Ownership Security and Access to Credit

Farming operations typically imply several months of land

preparation, cultivation and harvest, followed by a short period of

marketing. Corresponding to this sequence, the agricultural season is

characterized by a long period of negative cash flows, followed by a peak

period of positive cash-inflow. Because many farmers do not have liquid

resources to cover consumption and cultivation costs, acquiring short-term

credit is widespread in farming. Similar to other investn'ents, farm

investments require large capital outlays up-front, followed by years of

small returns once the investment becomes productive. If a farmer does not

have sufficient liquid-assests to implement the investment, he must secure

long term credit, or rolled-over short term credits. Thus, borrowing is

part and parcel of farming,-and access to credit is an important

determinant of a farmer's performance. In this chapter we discuss the

major sources of credit and how ownership security affects farmer's

access to credit.

Factors Affecting Lendin

It is useful to distinguish between two broad sources of farm

credit, fiamely, institutional and non-institutional lenders. Institutional

lenders include cooperatives, specialized government Vencies, state-owned

banks and private banks. Non-institutional lenders include friends and

relatives, money lenders, traders and rich farmers. The literature on

rural credit markets suggests several important distinctions between these

two credit sources in terms of the credit they offer to difierent farmer
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groups. Land ownership security, in particular, may have a different

,impact on lending decisions of institutional and non-institutional lenders.

Land ownership security implies the certainty of having continued

access to a given tract of land. However, more important for credit

purposes-, ownership security enables a farmer .to transfer land ownership to

others. While a borrower usually knows whether there are challenging

ownership claims to the land which he offers as collateral, a potential

lender may not. This uncertainty is greater for a lender who resides or

operates outside of the borrower's social environment. The asymmetry in

information leads to welfare losses. Consequently, societies have tried to

reduce the inefficiency by registering land holdings and issuing title

deeds whereby the state confirms land ownership by the holder of the

title.

A central hypothesis of this study asserts that secure (titled)

land ownership will have a positive effect on access to credit, due to the

ability to pledge land as collateral fbr loans. A corollary of this

hypothesis is that usufruct certificates,,such as the STK certificates

distributed to squatters in the forest reserve areas, do not improve

squatters' acceqs to institutional credit. This is because a usufruct

certificate does not confer to the recipient the right to transfer land,

except by inheritance. Without this ability to transfer ownership,

usufrust certificates have no significance to lenders.

The lendixg decision involves many factors: the loan amount (if

a loan is to be granted at all), the direct and indirect price (interest

rate, or tied buying and selling deals), the loan duration, and the
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collateral or other security requirements. Some of these decisions may be

simultaneous and others may be recursiVe (e.g. the duration or the amount

of the loan may depend on the type of collateral available). Since lenders

face the risk of borrower default, or arrears, they naturally require

borrower-specific information as-well as general information which pertains

to large groups of borrowers or potential borrowers (e.g. product price

forecasts). The costs entailed in acquiring information are one of the

main distinctions between institutional and non-institutional lenders.

For non-institutional lenders, the costs are relatively low.

These lenders are frequently part of the farmer's environment. They either

live,in the village or are there on a daily basis. They have established a

close acquaintance with the farmer, his family and his soci4l group. They

may, in fact, be part of it. Thus, non-institutional lenders have (or can

collect at low cost) detailed and reliable information on the farmer, his

skills, his background, his past record, the quality of his land, etc, 'In

contrast, collecting detailed informati-n is more costly for institutional

lenders. Institutional lenders do not usually have detailed, personal

familiarity with farmers, although they may gain more information over

time, if the farmer borrows repeatedly (Timberg and Aiyar, 1984; Miracle,

1983). Consequently, with less information, a borrower is more risky from

an institutional lender's perspective as compared to a non-institutional

lender.

Another aspect which may further distinguish institutional from

non-institutional lenders' risk perceptions relates to the borrower's

incentive to default and the lender's ability to enforce repayment. Since

a non-institutional creditor is a member of the farmer's social
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environment, he car, mitigate against default by exercising social norms and

pressures (epgo concern for loss of status in the community) which are~ not

available to an institutional creditor (Von Pischke, 1983, p. 228). An

informal lender can also apply threats or violent enforcement procedures

whipch institutional lenders cannot (Bottomley, 1983, p. 284). As a result

of these considerations, an institutional tender will be more inclined to

use measures that reduce loan riskiness, such as requiring a loan

security. The term loan security usually refers to the borrower's pledging

collateral or providing a collateral substitute.

The role of collateral in lending is discussed extensively by

Binswanger et al. (1985), Barro (1976), Benjamin (1978) and Plaut (1985).

At ua given interest rate, three effects 6f collateral can be identified: a

collateral increases the expected return to'the lender and reduces the

expected return to the borrow;er; it partly or fully shifts the risk of

principal loss from the lender to the borrower; and it creates an incentive

for borrowers to avoid intentional default. Thus, with a fixed interest

rate, the loan amount is expected to increase as the value of the

collateral increases, ceteris paribus-.

A collateral is not a risk free asset; its value may fluctuate

between the time of lending and the time of repayment. Binswanger and

Rosenzweig (1986) rank, from highest to lowest, the desirability of typical

agricultural assets as collateral: Financial assets and jewelry, land,

machinery, and animals. If the farmer has liquid financial assets, it is

unlikely that he will need a loan. Further, because some assets such as

bonds or long-term deposit certificates are not very common in LDCs rural

areas, land is expected to be the most common collateral in rural areas.
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However, for land to be suitable as collateral, the lender needs an

assurance that the occupier is indeed the legal owner. Usually possession

of a title deed, or a similar document issued by the state, provides

satisfactory evidence of legal ownership.

The utility of land collaterals depends on the ability of the

legal system as well as the socio-political environment to affect

foreclosure on agricultural land. Foreclosure usually entails considerable

transaction costs (legal fees, auctioneer fees, etc.). However, these

costs may in fact reinforce repayment discipline and enhance the utility of

collaterals if the value of the collateral exceeds that of the loan. The

reason is because these foreclosure transaction costs are deducted from the

proceeds of the collateral sale, and thus they are borne by the borrower.

Foreclosure thus implies a significant cost to the farmer, and the lender's

threat to foreclose can deter defaults or arrears. The risk of incurring a

high transaction cost by an unintended default may cause farmers to forego

the use of collateral even though this limits their access to credit, if

the benefits of additional credit are outweighed by the potential loss

implied by a default. A collateral serves as an added, implicit risk-

reducing element by restricting the borrower's ability to incur additional

institutional debt., Since lenders prefer that the borrower not become more

indebted (unless a priority ordering of creditors can be effectively

established), this restriction further enhances the usefulness of

collaterals to lenders.

Farmers who operate in areas where suitable collaterals are not

common, or who do not have acceptable collaterals, will resort to using

collateral substitutes (Binswanger et al., 1985) to obtain loans or to
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increase loan amounts. A frequent form of collateral substitute is a third

party guarantee. In lieu of a collateral, the lender may accept the pledge

of another person (guarantor) to assume responsibility for repayment. For

this arrangement to be viable, the guarantor has to be less risky than the

borrower and his risk should not be highly correlated with that of the

borrower. A related collateral substitute is a "group guarantee" --

farmers form a group of farmers in which at least some of the.members have..

acceptable collateral assets. They then borrow individually, but the group

as a whole is responsible for each of its members' loans. One of the major

benefits to the lender is the possibility that intentional defaults are

minimized, since other members can exert social pressures on potential.

defaulters. Also, because unintentional defaults of members are not

perfectly correlated, there are more assets to serve as implicit

collateral. However, repayment discipline on loans obtained through group

guarantee may be hampered if cumbersome legal proceedings make collection

from group members on one member's default difficult. Evidence from

empirical studies suggests that in.many cases the repayment performance of

group guaranteed loans is no better than that of unguaranteed individual

loans (Adams and Ladman, 1979; Onchan and Techavatananan, 1982; Desai,

1983).

Ownership of tradable assets (machinery, land) serves as an

implicit collateral, since the borrower may have an incentive to generate

liquiditv-, by sale of assets rather than lose future borrowing access in the

case of default. Even if no formal collateral is pledged, owners of

substantial assets are preferrable to those who have little assets.

Another collateral substitute is the formation of a long-term
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relationship with a lender, since it helps to reduce the lender's

uncertainty. If a farmer establishes a long record of good repayment

performance, he may obtain a level of credit or terms which would not

otherwise be available to him.

Institutional lenders are usually heavily regulated. In most

cases they have to abide by usury laws which dictate a relatively low rate

of interest (compared to that which would prevail if no constraints were

imposed). Non-institutional lenders are not regulated, and in cases where

regulation was attempted it proved difficult to enforce. As a result,

non-institutional lenders almost always charge higher interest rates than

institutional lenders. Although information costs are comparatively low

for the non-institutional lender, there are factors which generate higher

lending cost. A non-institutional lender, operating within a confined

geographical area, has a high degree of co-variability among his clients

and fewer possibilities for risk diversification than does a nation-wide

bank operating in different agro-climatic zones. Further, non-

institutional lenders usually fund their operations from-equity rather than

deposits. This stems from reasons related to the synchronic timing of

deposit withdrawals and credit demand, as well as the high co-variation in

incomes of borrowers and depositors (Binswanger et al., 1985).

Institutional lenders, on-the other hand, have more diversified sources of

funding, thus they can maintain a lower reserve/lending ratio, contributing

to a lower lending cost.

Transaction costs incurred by the borrower are a frequently

mentioned aspect differentiating institutional credit sources from non-

institutional ones. In many areas, obtaining institutional loans is a
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lengthy, time consuming process: first there is the time farmers spend

obtaining appropriate documentation, filling forms, meeting relevant

officials, which is followed by a lengthy processing period for the loan

application. Non-institutional lenders do not impose time consuming

procedures. Because they may be located within the farmers' environment,

they can agree upon loans and disbursed them within days. This would imply

that if borrowing needs are small, the farmer may prefer a non-

institutional credit even though the interest rate is higher (Ladman, 1984;

Adams and Nehman, 1979). It should be noted that in Thailand, borrowing

from the Bank of Agriculture and Cooperatives (BAAC) -- by far the largest

institutional lender to farmers -- does not seem to carry high transaction

cost. As indicated by Onchan (1984, p. 65), borrowing applications from

BAAC are processed within a short period, as a result of streamlined

procedures, increased lending staff and a large number of branch offices.

If borrowing from institutional lenders entails relatively low

transaction costs and the institutional interest rate is significantly

lower than non-institutional rates, obviously farmers would prefer to

borrow from an institutional source. However, because the interest rate is

fixed, institutional credit is likely to be rationed and unsatisfied demand

may have to be covered by non-institutional sources. As Stiglitz and Weiss

(1981), Virmani (1985), and other works reviewed by Braverman and Guasch

(1986) have demonstrated, even when interest rates can move freely, credit

rationing can be optimal due to adverse selection and asymmetric

information. It is thus possible that farmers are rationed by

non-institutional lenders as well. In the case of rural areas with highly

localized non-institutional lenders, asymmetry in the information between

lender and borrower may be small# Hence, the likelihood of rationing by
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non-institutional lenders may be lower.

The'preceding chapter indicated that farmers view the ability to

use land as a collateral as a major benefit of secure legal ownership.

Squatters cannot offer a legal land collateral, and therefore they cannot

obtain the type of loans from institutional lenders (duration, magnitude)

which are available to titled farmers who can provide land as collateral.

Even when land is not offered as a formal collateral, owners of titled land

have a more valuable asset than holders of untitled land. Since land can

be viewed as an implicit collateral, it follows that owners of titled land

will have, ceteris paribus, better access to institutional credit even if

they do not pledge collateral.

The usefulness of collaterals in Thailand depends on the desire

and ability of lenders to enforce foreclosure on defaulting borrowers. The

use of agricultural land as loan collateral in Thailand dates back to the

19th century, and has been increasing in frequency with the

commercialization and progress of the agricultural sector. Concomitant

with this development, legal procedures were astablished to clarify and

standardize mortgage transactions (Feeny, 1982, pp. 96, 189-190; Tomosugi,

1980). Evidence cited by Stifel (1976) and Mehl (1986) indicates.that

foreclosures do take place. Bank branch managers interviewed for this

study indicated that banks (including the government bank) have, in recent

years, increased the number of foreclosures enforced to demonstrate to

farmers that foreclosure is a viable threat in the event of default. Some

have suggested that this strategy has reduced the need to actually enforce

mortgages. Thus in many cases when the loan is backed by a collateral an

initial court notification is sufficient to induce a delinquent borrower to

pay.
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Empirical Evidence

We how review data pertaining to credit transactions of farmers

sampled in the four provinces of Thailand. The farmer sample is divided

according to ownership security into two groups: untitled and titled

farmers. In Chaiyaphum, the sample of untitled farmers province is

disaggregated further by whether farmers have received a usufruct

certificate (STK) or not. We start by observing general patterns of

borrowing among sample farmers. Table 5.1 describes the composition of

borrowing from different sources. It is noted that borrowing incidence is,

higher in Lop Buri than in the other three provinces. This accords with

the fact that Lop Buri is the most commercialized province in the sample.

There are no significant differences between titled and untitled farmers in

the incidence of non-borrowing. These results .are compatible with the

possibility that many of the non-borrowers are demand constrained rather

than supply constrained. Differences in the incidence of borrowing from

different sources are mostly non-significant. There is, however, the

somewhat puzzling fact that in Lop Buri the proportion of titled farmers

borrowing solely from non-institutional sources is larger than the

comparable proportion of untitled farmers.

A more d6tailed breakdown of loans by source is provided in

Table 5.2. Clearly, the government-owned BAAC is the largest source of

institutional credit. The table indicates that the importance of traders

as a source of credit increases with the degree of commercialization of the

province. In Lop Buri province nearly half of all loans and the bulk of

non-institutional credit are provided by traders. By contrast, in the less

commercialized northeastern provinces the role of traders is less
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Table 5.1: Borrowing from Institutional and Non-Institutional Sources

Province Lop Buri Nakhon Ratchasima Khon-Kaen Chaiyaphum

Untitled Titled Untitled Titled Untitled Titled Untitled Titled
With Without

Borrowing STK STK
from (N=98) (N=82) (N=89) (N=72) (N=61) (N=82) (N=46) (N=74) (N=112)

Non-Borrowers 13 9 32 35 52 54 52 33 42

From Institutional
Source Only 15 22 45 40 18 30 22 39 36

From
Non-Institutional
Source Only 22 40 17 15 23 13 20 19 22

From Both
Institutional and

Non-Institutional 50 29 6 10 7 2 4 8 3
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Table 5.2: Distribution of Loans by Source

Lop Buri Nakhon Ratchasima - Khon-Kaen Chaiyapbum
Province

Untitled Titled Untitled Titled Untitle4 Titled Untitled Titled

Source With Without

of Credit STK STK
(N=162) (N=120) (N=76) (N=69) (N=42) (N=45) (N=24) (N=62) (N=77)

Institutional Lenders.

BAAC a/ 46 33 46 54 26 40 38 61 38
Commercial Banks 0 6 1 9 5 9 4 0 7
Cooperatives 7 3 21 10 14 16 4 1 21
Other Institutions 0 0 3 0 2 2 0 0 0
Total Institutional 53 42 71 73 47 67 46 62 65

Non-Institutional Lenders

Landlords 1 0 0 0 0 4 0 0 0
Relatives & Neighbors 2 8 20 10 43 25 17 16 7
Traders 43 48 9 16 10 2 37 21 28
Other Non-Institutional
Lenders 1 1 0 1 0 2 0 0 0

Total Non-Institutional
Lenders 47 58 29 27 53 33 54 38 35

a/ Bank for Agriculture and Agricultural Cooperatives.
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significant. The role of relatives and neighbors declines with higher

degree of commercialization. Judging by the interest rates charged, many

of these loans are commercial transactions priced at market rates.

However, some are intra-family transactions which carry low (or zero)

interest and where lenders are motivated by other considerations

(Ben-Porath, 1980).

Table 5.3 describes the mean rate of interest on loans from

institutional and non-instituti6nal lenders, and the composition of lending

maturities. Clearly, because institutional credit in Thailand is subject

to an interest rate ceiling, loans from regulated institutional creditors

are substantially cheaper. In addition, the government-owned BAAC has a

fixed rate for agricultural loans which is set at 1 to 3 percentage points

below the interest rate ceilings. The domewhat lower institutional rates

in the Chaiyaphum sample reflect the fact that the survey was conducted in

1986, one year later than in the other provinces'. In that year the

interest rate ceiling was reduced by 2 percentage points. Most loans are

short-term (12 months or less). Noteworthy, however, is the fact that more

medium-and long-term loans are provided by institutional lenders than non-

institutional lenders,.and that titled farmers get such loans much more

often'than do untitled farmers. This is compatible with the observation

that untitled farmers lack an acceptable land collateral, and thus are

perceived by institutional lenders as a potentially high risk client,

cateris Zaribus.

Our earlier discussion pointed out that because non-institutional

lenders have superior information on borrowers, they are less inclined to

require collateral or collateral substitutes. The discussion further
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Table 5.3: Distribution of Loan Characteristics

By Title Status and Loan Source

Province Lop Buri Nakhon Ratchasima Khon-Kaen Chaiyaphum

Untitled Titled Untitled Titled Untitled Titled Untitled Titled
With Without
STK STK

Item (N=162) (N=120) (N=76) (N=69) (N=42) (N=45) (N=24) (N=62) (N=77)

Institutional

Lenders:

Mean Interest Rate .142 .150 .145 .141 .164 .171 .140 .137 .138

Percent of Short-
Term Loans 99 88 100 94 .100 60 , 91 95 78

Non-Institutional

Lenders:

Mean Interest Rate .515 .462 .492 .497 .561 .385 .425 .568 .540
Percent of Short-

Term Loans 100 100 95 100 95 100 100 100 96
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suggested that because land is the most suitable collateral, it is more

likely to be used as collateral if the farmer has legally registered it.

These propositions are borne out in Table 5.4. Compatible with findings

from other less developed countries cited by Bottomley (1983), our data

revealed that an overwhelming majority of non-institutional loans are

granted without collateral. In contrast, the majority of institutional

loans in our sample are covered by collateral or collateral substitutes.

In the few cases in which collateral was provided on non-institutional

loans, land was the predominant form.

The type of collateral for institutional loans differs

significantly between titled and untitled farmers. Since untitled farmers

cannot offer land as a collateral, they are obliged to provide a collateral

substitute, namely, group guarantee to obtain institutional loans. Titled

farmers, on the other hand, can - and did -- provide their land as

collateral in 53 percent of the institutional loans in the three

northeastern provinces,.and in more than three-quarters of the

institutional loans in Lop Buri province. The data confirm also that,

while official BAAC policy does not require land collateral for short-term

loans (Bhisalbutra, 1984), in our smaple, titled farmes used land as

collateral in more than half of the BAAC loans. Commercial, non-

government banks in the sample are more inclined to require land

collaterals: 85 percent of loan transactions with such banks involved land

collateral. Untitled farmers had therefore only a low incidence of credit

from commercial banks. Twenty-one bank branch managers (both commercial

and BAAC) interviewed during this study said they found that land

collaterals improve loan repayment performance, and that they are thus
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Table 5.4: Distribution of Loans by Source And Type of Collateral

Province Lop Buri Nakhon Ratchasima Khan-Kaen Chaiyaphum

Untitled Titled

Collateral Untitled Titled Untitled Titled Untitled Titled -- With Without

Type ST STK

Institutional Lenders

(Sample Size) (86) (50) (54) (50) (20) (30) (11) (38) -(50)
No Collateral 14 4 48 .14 25 10 0 0 0
Land 8a/ 78 6a/ 54 10a/ 47 18a/ 11a/ 56
Third Party Guarantee 1 0 2 0 0 0 0 13 0

Group Guarantee 77 18 44 32 65 43 82 76 44

Non-Institutional Lenders

(Sample Size) (74) (68) (22) (19) (22) (15) (13) (23) (27)
No Collateral 93 79 86 84 64 87 100 91 77
Land 7a/ 21 9a/ 1i A4a/ 7 0 4a/ 15
Other 0 0 5 5 32 6 0 4 8

a/ Some untitled farmers' home (and the lot on which it is built) are located outsid

of the boundaries of state land, and may therefore be offered as a collateral.
The number of such farmers is small
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inclined to provide more credit to a borrower who provides land as

collateral.

As argued earlier, group guarantee is less dr:irable than a land

collateral. Therefore, a group guarantee is expected to provide a smaller

amount of credit. This assertion is confirmed by data on loan amounts (per

unit of land owned) presented in Table 5.5. In all provinces,

institutional loans covered by land collaterals are larger than loans

without collateral or loans with group guarantee. The difference is

largest in Khon-Kaen province, where institutional loans secured by land

collaterals are three times larger than the mean size of loans not covered

by land collaterals. The comparable figure is somewhat lower (200

percent in Nakhon-Ratchasima), and it is lonly 23 percent in Lop Buri and

Chaiyaphum provinces. It is noteworthy that loans with group guarantee are

smaller than loans with no guarantee in two of the provinces. This

suggests that expected repayment performance on group guaranteed loans is

no better than on unguaranteed individual loans. This has indeed been the

experience in Thailand and in several other LDCs where group lending has

been practiced (Desai, 1983). 1/

In turning to loan amounts provided by non-institutional lenders,

the importance of collateral varies among the provinces. In Lop Buri, land

collateral is apparently not significant to non-institutional lenders: the

mean loan (per unit of land) without collateral is higher than the mean

loan with collateral. However, in the three northeastern provinces, land

1/ Several managers of commercial banks interviewed indicated that they
experimented with group guarantees in the late 70's and early 80's, but
abandoned this lending practice due to poor repayment performance.
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Table 5.5: Average Inan Arunt per Rai Owned,
Classified by Type of Security and Lender Type a/

Province Lop Buri Nakhon Ratchasima Kon-Kaen Chaiyaphun

Type Non- Non- Non- Non-

of Loan Institutional Institutional Institutional Institutional Institutional Institutional Institutional Institutional

Security Lenders Lenders Lenders Lenders Lenders Lenders Lenders Lenders

None 324 563 262 105 114 153 n.a. 72

(14)b/ (137) (40) (41) (10) (49) (55)

Group 297 n.a. 178 n.a. 290 n.a. 259 n.a.

Guarantee (77) (65) (45) (60)

Land 372 402 427 373 776 524 319 104

Collateral (52) (21) (44) (4) (19) (4) (34) (5)

a/ Figures are expressed as Baht per rai, where 26 Baht = I US dollar, and 6.25 rai = 1 hectare.

b/ Figures in parentheses indicate sample size (nunber of loans).
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collateral seems to offer advantages even in the non-institutional credit

sector. However, since most non-institutional loans in the northeastern

provinces are obtained without collateral, sample sizes are small for

non-institutional loans with collateral, thus conclusions based on these

figures should be properly qualified.

Although the data presented -in Table 5.5 do not distinguish

between loans granted to titled and untitled farmers, further analysis

shows that even when identical types of loan security are provided, titled

farmers obtain more institutional credit per unit of land than do untitled

farmers. For example, compared to an average of 252 baht per rai that the

pooled sample of untitled borrowers received for loans with a group

guarantee, titled borrowers obtained 15 percent more or an average of 290

baht per rai. Similarly, while untitled borrowers without loan security

obtained an average of only 262 baht per rai from institutional sources,

titled borrowers without loan security obtained almost double that amount

(515 baht per rai). These results suggest that even when land is not

formally offered collateral, titled land is a more valuable implicit

collateral, allowing titled farmers to obtain more institutional credit

than untitled farmers.

We note an important observation in Table 5.5 relating to the

amount of non-institutional credit available in Lop Buri. In this

province non-institutional loan amount per unit of land is substantially

higher than mean institutional loan amount for other comparable collateral

categories. Similarly, unsecured non-institutional loans in Lop Buri are

substantially higher than comparable loans in other provinces. The

abundance of non-institutional credit supply in Lop Buri and the fact that
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it can be obtained without a land collateral suggest that legal land titles

have less influence on economic activity in this province than in the other

study provinces.

The substantial volume of non-institutional credit in Lop Buri

relates to the high level of activity of traders there. The traders'

activities are apparently induced by-the prevalence of high value cash

crops with relatively stable prices and less risky agro-climatic

condition.s. Moreover, these traders find credit transactions conducive to

their business, and indeed provide about half of all loans. In contrast to

Lop Burl, traders are less prevalent, and hence they contribute a

significantly lower proportion of the credit transactions in the

northeastern provinces.

Disequilibrium Econometric Model of Institutional Credit

The data provided above are generally compatible with

propositions formulated in the preceding sections. However, comparisons

among group means and between relative frequencies do not allow conclusive

answers. Implicit in the data are other factors besides ownership

security that may influence the demand and supply of loans and these may

affect means in a systematic manner. The standard approach for analyzing

market-observed quantities and prices is to assume equilibrium and estimate

supply and demand equations,where price (or quantity) is the dependent

variable. However, as argued above, credit rationing does exist, thus the

market may not be in equilibrium. This is particularly likely for

institutional credit, where a state-enforced fixed rate of interest

prevails. Therefore, the observed loan amounts for a sampled farmer could

be either supply-determined (i.e. the farmer would have liked to borrow
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more than the lender approved) or demand-determined (i.e. the farmer could

have borrowed more credit than he did). The econometric approach suitable

for dealing with data generated*by a market disequilibrium is popularly

known as "switching regressions". This approach uses a maximum likelihood

procedure to obtain simultaneous estimates of supply and demand equations'

coefficients which are efficient, consistent, and asymptotically normal.

The estimated system is defined formally as:

(5.1) L1 = a'X + E1 (supply of institutional credit).

(5.2) L2 = 'Z + r:2 (demand for credit)

(5.3) L = min. (L1,L2) (observed borrowing from institutional lenders)

where L, is the amount of institutional credit lenders are willing to

provide, X is a vector of farmer characteristics which influence lender

perceptions, a is a corresponding vector of parameters, L2 is the amount of

credit the farmer would like to have, Z is a vector of factors determining

the farmer's credit requirements, 0 is a corresponding set of parameters,

and el and C2 are random error terms which are assumed to be normally

distributed with mean zeroo1/ Since transaction costs incurred by Thai

farmers requeating institutional credit are low, a farmer is expected to

attempt to satisfy his total overal credit needs from cheaper institutional

1/ To the extent that there are unobserved variables which affect both
supply and demand, the error terms could have a non-zero correlation.
Attempts to estimate the model while allowing for correlated errors
failed due to lack of convergence, except in Lop Buri province where
the estimate indicated that the correlation was not significantly
different from zero. Based on these results, the model was estimated
under the assumption that the error terms are not correlated.
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sources first. Then only if he still needs more credit (at a higher

interest cost) will he approach non-institutional lenders. This implies

that information on a farmer's transactions in the non-institutional credit

market does not affect the estimates of the parameter vectors a and 0 of

equations (5.1), (5.2). It also implies that equation (5.2) represents the

farmer's overall demand for credit at the prevailing institutional interest

rate.l/

Rigorous models of credit supply and demand have already been

developed (e.g. Barro, 1976; Bell and Srinivasan, 1985). Therefore, we

provide only an outline of the theory underlying the variables used in the

empirical analysis and their expected effects. In general, supply

variables incorporated in the supply equation are indicators which tend to

be relatively easy for an institutional lender to observe or verify.

Demand variables, on the other hand, reflect variables known to the

borrower, but not necessarily to the lender. The determinants of

institutional credit supply are:

(i) Land Collateral Dummy: The provision of land as formal collateral

greatly reduces the risk to the lender and thus is expected to

increase the amount of credit offered, relative to a case where no

collateral is provided. Only titled land can be offered as a

collateral.

(ii) Group Collateral Dummy: The practice of group lending implies,

theoretically, that the group is collectively responsible for loan

repayment if a member borrower defaults. In areas where the

repayment performance of group loans has been good, the amount

1/ See Bell and Srinivasan (1985) for a similar model formulation.
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of credit offered is expected to be larger than the amount offered

without collateral. However, the amount of credit offered with a

group collateral is expected to be less than that which is offered

with a land collateral (i.e. the parameter of the land collateral

dummy variable will be larger than the parameter of the group

collateral dummy variable). In areas where repayment performance on

group-guaranteed loans is poor, the amount of credit offered with

group-guarantee is not expected to be higher than that which is

offered on individual unguaranteed loans. It may even be less, if

individual loans have a better repayment record. Thus, the

parameter of the group collateral dummy variable could be positive

or negative, since it measures credit availability as compared to

unsecured individual loans.

In Chaiyaphum province, there are no observations of

institutional credit without a collateral, but there are few (5)

observations with third party guarantee. Hence, the group

collateral was made a reference dummy variable by omitting it, and

by introducing dummy variables for other guarantees and for land

collateral. Accordingly, for Chaiyaphum province, the dummy for

land collateral in the supply equation directly measures the

difference in the supply of credit between farmers providing land as

collateral and farmers providing group collateral.

(iii) Land Value: Land is usually the most valuable asset owned by the

farmer, and as such it can serve to generate cash through sale if

cultivation revenues are not sufficient. Land is also a productive

factor which generates cash income. Land value summarizes the
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land's productive potential, such as soil quality, proximity to

market, land improvements, etc. Farmers with higher total land

values are expected to be offered more institutional credit.

(iv) Capital: Farm capital indicates both the farm's productive capacity

and its cash value as an asset that can serve as an implicit

collateral. Farmers with more capital (measured in current value)

are expected to be offered more credit.

(v) Liabilities to Formal Lenders: Outstanding debt to institutional

lenders drains a farmer's cash resources and is therefore expected

to negatively affect the amount of credit a farmer is offered. Debt

to informal lenders is not included as a factor affecting the supply

of institutional credit because it is not easily observable or

verifiable to formal leaders.

(vi) Past Default Dummy: Past default on payments to institutional

lenders is expected to negatively affect a farmer's creditworthiness

and hence the supply of institutional credit offered to him.

(vii) Formal Liquidity: A farmer with more liquid assets is unlikely to

default since he can use his liquid resources to generate the cash

required to repay a loan to avoid incurring the costs of default.

However, most liquid assets (e.g. stores of unsold produce and

jewelry) are not easy for the institutional lender to observe or

verify. Thus, we define outstanding deposits in financial

institutions as the only indicator of formal liquidity observable to

institutional lenders. Formal liquidity is expected to increase the

supply of credit.

(viii) Experience: The number of years a farmer has managed the farm is

expected to increase the farmer's productivity and thus positively
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influence a lender's assessment. However, this variable is highly

correlated with age. If younger farmers are perceived as being more

innovative, the effect on credit supply will be negative.

(ix) Title dummy, STK Dummy: We introduce these dummy variables in the

equations for Chaiyaphum province to test whether squatters with a

ususfruct (STK) certificate obtain more institutional credit than

squatters without the certificate. The dummy variable is dropped

for non-recipients of STK certificates which serve as a reference

group. Our a priori hypothesis is that while land title will have a

positive effect on the supply of institutional credit, the STK

certificate will have no effect since the certificate offers no

advantages to the lender.

Demand Variables

(i) Number of Adults: The number of working age adults (ages 14-65) in

the household represents a fixed endowment (in the short-run), that

reduces the need for cash to hire labor. However, this variable is

also an important determinant of consumption requirements, and,

could thus affect positively the demand for credit. The final

effect on demand is thus undetermined.

(ii) Education: The number of years of formal schooling is an indicator

of human capital, that affects positively efficiency.
1/ Higher

human capital increases the marginal productivity of variable

1/ For this reason, education would also be an indicator of credit-

worthiness, and would affect the supply of institutional credit.

However, sample farmers have had only a few years of elementary

schooling, and it is difficult for the lender to verify that the

reported number of school years is indeed accurate. It should also be

pointed out that there is very little variation in the sample with

respect to reported formal schooling.
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inputs, and thus increases the demand for inputs and the derived

demand for cash.

(iii) Experience: The number of years that a farmer has been the primary

decision maker on the farm is an indicator of human capital, and

would thus be expected to have an effect qualitatively similar to

that of education. However, because experience is highly correlated

with age, and age is possibly negatively related to innovativeness,

the ultimate effect on credit demand may be positive or negative.

(iv) Title dummy: As argued earlier, possession of a legal title

increases ownership security, and thereby increases investment

incentives. Ahigher demand for investment translates into a higher

demand for credit, thus possession of title is expected to

positively affect credit demand.

(v) Capital: The effect of cApital on credit demand is complex,

entailing several counterveiling effects. When production

complementarity exist, a higher stock of capital increases the

marginal productivities of variable inputs, and induces a higher

derived demand for credit. However, a higher stock of capital

reduces the need to hire machine and animal services, and thus

reduces cash needs. Hence, the net effect of capital stock on the

credit demand is ambiguous.

(vi) Owned land, adjusted for quality: Land is a major determinant of

a farmer's scale of operation and production potential. However,

land productivity differs among farmers due to the diversity of land

characteristics. Since higher quality land increases the marginal

productivity of variable inputs, the amount of land owned must be
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adjusted for quality differences. To control for these differences,

we use a land quality index derived from a hedonic price analysis of

land values (see Chapter VII). The index gives premium to better

soils, favorable location, land improvements, etc. It is expected

that larger amounts of land owned increase total demand for variable

inputs, and hence the demand for credit.

(vii) Net liquidity: The farmer's liquidity, including liquid assets such

as unsold products that are not easy for the formal lender to

observe or verify, will negatively affect the demand for cash.

However, since not all assets are equally liquid, there may be a

counterveiling effect. For example, some assets such as product

stores, can be easily converted into cash but some loss may resiult

if they are not sold at the right time. Therefore, the farmer may

prefer to keep these assets for later sale, or as a reservoir of

liquidity, and obtain cash through a loan. However, by retaining a

higher reservoir of potential liquidity, the farmer faces a lower

risk of costly default. A reservoir of potential liquidity also

eliminates the need for distress sales of fixed assets to avoid

default. Such sales entail a very high transaction cost. Thus, a

farmer's holdings of substantial imperfectly-liquid assets can

positively; affect credit demand.

(viii) STK dummy: In the equations estimated for Chaiyaphum province, we

introduce a dummy variable to test whether the credit demand of

STK certificate recipients differs from the demand of other

non-recipients.
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As specified above, the demand and supply equations may be viewed

as structural equations, because several of the variables (e.g. capital,

liquidity, land owned) are endogenous in a long-run context. Since these

variables are predetermined at the time of supply and demand decisions,

estimation of the model does not necessarily entail econometric problems.

It is possible, however, that the demand equation is partially determined

by unobserved variables (e.g. a farmer's ability) that are correlated with

the long-run endogenous variables (e.g. a more able farmer will accumulate

more capital). In such a case, estimates of the parameters of the

structural equation are biased. The problem can be tackled, however, by

replacing the endogenous variables with their reduced-form equations which

include truly exogenous variables. The exogenous variables include initial

endowments of land and capital, and the wealth of the farmer's father.

Replacing the endogenous variables of the demand equation by exogenous

variables yields a reduced-form demand equation. There is no need to

replace the endogenous variables in the supply equation, since it is

unlikely that the error term of that equation includes unobserved farmer

characteristics correlated with the predetermined endogenous variables.

The exogenous variables added to the demand equation are the

initial endowments of land and capital, land owned by the farmer's father,

and an index of land quality. The land quality index omits land

improvements introduced by the farmer because they are endogenous, but

retains other indicators of land quality such as location and soil type.

Most of the coefficients in the reduced-form demand equation are expected

to have ambiguous effects, since they reflect counterveiling effects. For

instance, though initial capital positively affects both present amount of
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capital and amount of land owned, these two variables may have

contradictory effects on credit demand. Similarly, education affects both

capital and land accumulation. Since our focus is on estimating the effect

of land ownership security on credit supply, the specific results for the

demand equation are of little concern. The crucial consideration is that

the econometric procedures reflect the possibility of market disequilibrium

so that biases from mis-specification are avoided.

The analysis does not include variables pertaining to cropping

decisions (i.e. area cultivated, crop selection) since they are determined

simultaneously with the farmer's demand for credit. The interest rate on

institutional credit is nearly identical for all sampled farmers because

interest rates are regulated in Thailand. Therefore it is excluded from

the list of explanatory variables. Also, because of limitations of- the

maximum likelihood program utilized in the estimation, households which did

not borrow-from institutional lenders were excluded from the sample. These

households may have been rationed out by institutional lenders or they may

have had no need for credit. The supply estimate thes pertains to the

portion of the supply schedule dealing with positive credit allocations.

The estimation results are reported in Table 5.6. For each

province, the first column presents the ordinary-least-squares estimates

(OLS) of the institutional credit supply equation. The estimates are valid

only if all observations are supply-constrained (i.e. all observed

borrowers are credit rationed). The second column presents supply and

demand coefficients allowing for market-disequilibrium by using the

structural specification. The third column presents supply and demand

estimates under disequilibrium, where the demand equation is specified in
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reduced-form.'/ Except the OLS estimate for Chaiyaphum province in all

versions, the coefficient of the land collateral dummy variable in the

supply equation is significantly greater than zero at the 95 percent

(one-tailed) confidence level. This confirms that pledging land as

collateral significantly increases the amount of institutional credit

offered compared to the case when no-collateral is pledged. The

coefficient of the group collateral dummy variable is not significantly

different from zero in all versions, except in the structural

disequilibrium specification for Khon-Kaen province. The coefficient of

the land collateral is larger than that of the group collateral in all

estimated equations, and the difference is statistically significant at a

95 percent confidence level in all versions, except in the structural

disequilibrium estimate for Khon-Kaen, where the difference is

significant at the 90 percent confidence level. In Chaiyaphum province,

the difference between a land collateral and group guarantee is given

directly by the parameter of the land collateral dummy, and the difference

is significant at the 95 percent confidence level. This implies that

farmers with land collaterals obtain more institutional credit than farmers

providing other types of security or no security at all.

As expected, the parameter of land value in the supply equation

is significantly greater than zero in Lop-Buri and Nakhon-Ratchasima

provinces, but it is not significantly different from zero in Khon-Kaen and

Chaiyaphum provinces. Additionally, in Lop Buri, capital has a significant

positive effect on credit supply while liabilities have a significant

1/ In Khon-Kaen province the reduced-form disequilibrium estimate could

not be obtained due to lack of convergence.



Table 5.6: Estimates of Institutional Credit Supply and Demand

Province Lop Buri (N-116) Nakhon Ratchasima (N-113) Khon-Kaen (N49) a/ Chaiyaphum (N-92)

Disequilibrium Disequilibrium Disequilibrum Disequilibrium

Ordinary Model Ordinary Model Ordinary Model Ordinary Model
Variable Least Structural Reduced Least Structural Reduced Least Structural Least Structural Reduced

Squares Model Form b/ Squares Model Form Squares Model Squares Model Form

Supply
Equation

Land .4985 .3643 .3654 .5342 1.6857 .8407 1.228 1.9194 .0603 1.6944 1.6773
Collateral (2.704) (2.091) (2.078) (2.652) (1.712) (7.017) (2.524) (2.345) (.492) (2.210) (2.481)

Group .0669 -.0666 -.0854 -.1098 -.5620 -.0242 .627 1.0125 n.a. n.a. n.a.
Collateral (.398) (.421) (0.526) (.606) (1.222) (.259) (1.332) (1.805) n.a. n.a. n.a.

Other n.a. n.a. n.a. U.a. n.a. n.a. n.a. n.a. .1896 .1751 .1562

Collateral (.759) (.532) (.549)

Land Values .1971 .1694 .2285 .2258 .3078 .1836 .0384 -.3276 .0350 .0007 .0018

(3.069) (2.547) (3.668) (2.699) (1.468) (2.946) (.236) (.591) (1.351) (.035) (.080)

Capital .0565 .0508 .0561 .0142 .0236 -.0370 .0233 .2004 .0231 -.00001 .0047

(2.610) (2.368) (2.970) (.530) (.394) (1.685) (.347) (.870) (1.230) (.0004) (.196)

Debt to -.0320 -.0404 -.0366 .0250 .1259 -.0146 .0535 .1086 .0178 .0033 .0025

Formal Lender (1.829) (2.491) (2.200) (.914) (.645) (1.034) (1.617) (1.183) (1.489) (.409) (.297)

Past
Default -.0050 -.0205 .0923 .1626 1.0175 -.1031 .2023 .3861 -.0834 .4556 .4708

(dummy) (.041) (.182) (.784) (.567) (.209) (.614) (.582) (.319) (.650) (1.815) (1.691)

Formal .0085 .0004 .0059 .0294 .0594 .0009 .0517 .1262 .0147 .0045 .0056

Liquidity (.618 (.028) (.464) (1.505) (1.219) (.084) (1.504) (1.534) (.850) (.368) (.453)

Experience -.2479 -.2193 -.1075 .0788 .7973 -.1596 -.0846 -1.2257 .0334 .1535 .1512

(2.121) (1.884) (.939) (.503) (1.322) (1.405) (.283) (1.273) (.326) (1.815) (1.734)

Title (dummy) U.S. n.a. n.a. n.a. n.a. n.a. n.a. n.a. .1592 .1516 .1496
(1.280) (1.671) (1.616)

STK (dummy) n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. .1084 -.0849 -.0672
(0.629) (.493) (.361)

Constant 8.4831* 8.8431 8.1113 7.0393 5.0790 9.0583 7.673 11.273 8.3245 8.6585 8.6123

(18.678) (17.524) (17.961) (12.233) (3.392) (20.347) (6.836) (2.792) (20.968) (20.986) (22.220)

Damand
Eqstion

Number of. - 2.2356 2.3322 - -.2236 .1280 - 1.3145 - -0.1429 .0981

Adults (1.402) (2.203) (.937) (.201) (1.571) (.550) (.396)

Education - -.4084 -.3096 - .0137 .4001 - -.2108 - .1753 .1630

(1.211) (1.338) (.154) (2.246) (.005) (1.227) (1.006)

Experience - -.9145 -2.2675 - -.2740 .7448 - .2956 - -.1819 -.0466

(.955) (3.012) - (.945) (1.690) (.734) (.568) (.161)

Title - 8.0803 .0352 - .2337 -.0869 .6416 -.1492 -.1557

(duamy) (.407) (.080) (1.251) (.172) - (1.226) - (.625) (.679)

STK (dumy) - n.a. U.a. - n.&. U.S. - n.a. - .2048 -.0913

(.580) (.259)

Capital - .1063 - - -.0093 - - .5443 - .0552 -

(.777) (.272) (1.592) (1.215)

Owned Land - .3956 - .0490 - - .8268 - .1840 -

(adjusted (.384) (.366) (2.120) (.953)
for quality)

Net - -. 0626 - - .2319 - - -.0251 - .1044 --

Liquidity (.260) (4.672) (.116) (.623)

Land Owned - - -1.0834 - - .3383 - - - - -.0018

by Father (2.990) (2.047) (.029)

Initial - - .0100 - .0536 - - - - -.0245

Land - (.933) (.453) (.277)

Initial - - -.2556 - - -.0224 .. - - - (.0256)

Capital (3.512) (.439) (1.131)

Land Quality - -- -1.8020 : - -- -1.0492 -- -. - - *7537

Index (.499) (.920) (1.042)

Constant - 11.1641 23.5756 - 8.1431 5.6466 - 10.063 -- 7.4229 9.2719

(2.292) (4.745) J(7.815) (3.836) (.061) (4.187) (6.740)

Likelihood
Ratio
Statistic c/ 45.8 55.5 73.8 37.1 85.4 103.5 14.9 36.2 12.65 71.6 63.8



NOTES: Double logarithmic regressions. 
Numbers in parentheses are t values for OLS estimates,

and asymptotic t values for estimates of the disequilibrium model.

a/ In the reduced-form model, 
the demand equation is specified in its reduced 

form, but the

supply equation is the 
same as in the structural model.

b/ The reduced-form version for 
this province could not be 

estimated due to lack of

convergence.

c/ The likelihood ratio statistic 
is twice the logarithm of the ratio of the likelihood

function under the null hypothesis that all coefficients except 
the intercept are zero and

under the alternative model 
specification. The statistic has a X

2 distribution.
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negative effect. The coefficients of these variables are not statistically

significant in several of the other supply estimates. A few

counter-intuitive signs are encountered, but they are not significantly

different from zero at a 95 percent (two-tailed) confidence level. The

amount of observable liquidity affects institutional credit supply

positively in most estimates, but statistical significance (at a 95 percent

one-tailed confidence level) is obtained in only a couple of the

estimates. Age, denoted by the "experience" variable, has a negative

effect on institutional credit supply in three of the provinces. The

estimates for Chaiyaphum province indicate that possessing titled land has

a significant positive effect on institutional credit supply even if it is

not formally pledged as collateral. However, the possession of an STK

usufruct certificate does not provide squatters with'any significant credit

advantages. In fact the parameter is negative, although not statistically

significant.

The estimated parameters of the demand equation are not discussed

since their expected signs could be positive or negative or negligible.

The analysis shows .that credit rationing in the formal sector is

substantial: 98 percent of the borrowers in Lop Buri and nearly 60 percent

of the borrowers in the other provinces had a high probability (over 50

percent) of being credit rationed.

The numerical results of the supply parameters indicate that

compared to untitled farmers, titled farmers who provide a land collateral

receive a substantially higher amount of institutional credit. The effect

is composed of two components: (a) the direct effect of a land-collateral

and (b) the indirect effect of higher land value associated with title
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possession. The credit advantage is also reflected in the direct effect of

title in the equations for Chaiyaphum province. This second component

is measured by using estimates from a hedonic price analysis of land

values, 1/ which incorporated the effect of titles. Details of the

calculation are provided in Table 5.7. The results -show that titled

farmers providing land collateral are offered significantly more

institutional credit than are identical untitled farmers. In the highly

commercialized Lop Buri province, titled farmers enjoy a 52 percent

advantage over untitled farmers. The difference is much larger in the

northeastern provinces: 521 percent in Chaiyaphum, 171 percent in

Nakhon-Ratchasima and 148 percent in Khon-Kaen province.

The empirical evidence of this chapter indicates that in rural

Thailand ownership security provides,significant advantages in obtaining

institutional credit. However, ownership security, or the possession of a

legal land ownership document, is only possible if the occupant is not a

squatter on state-owned land. Although squatters face a relatively small

eviction risk, lack of ownership security bars them from providing land as

collateral for institutional credit. Instead, squatters resort to

collateral substitute, such as a group guarantee, or no guarantee at all.

conse quently, squatters receive less institutional credit than do titled

farmers providing land collaterals. Evidence also revealed that even

without formally pledging land as collateral, titled farmers are offered

larger amounts of institutional credit, because lenders perceive them as

less risky clients who own a valuable asset.

1/ Reported below in Chapter VII.
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Table 5.7: The Impact of Titled Ownership on the Supply of Institutional Credit

Province Nakhon Khon-

Item Lop Buri Ratchasima Kaen Chaiyaphum

i) Direct effect of land collateral

on supply of institutional
credit a/ .3654 .8407 1.9194 1.6773

ii) Effect of land title on
land value b/ .2264- .8431 .7605 .4342

iii) Effect of land value on supply

of institutional credit c/ .2285 .1836 Ok/ Ok/

iv) Effect of title on supply of

institutional credit through

land value d/ .0517 .1548 0 0

v) Direct effect of title e/ 0 0 0 .1496

vi) Effect of best alternative loan

security available to untitled

farmers f/ 0 0 1.0125 0

vii) Total logarithmic difference in

credit supply between titled

farmers providing land
collateral and untitled farmers j/ .4171 .9955 .9060 1.8269

viii) Percentage differenae in

availability of institutional

credit between titled and

untitled farmers h/ 52% 171% 148% 521%

a! From Table 5.6, first line. Reduced-form estimates are used for all provinces except

Khon-Kaen where the structural model coefficient is used.

b/ From Table 7.3.

c/ From Table 5.6, third line.

d/ Line (iv) is the product of line (ii) and (iii).

e/ Line (v) is taken from Table 5.6, tenth line.

f/ If no guarantee is as good or better than group guarantee, this line is zero. If

group guarantee is better than no guarantee, the coefficient of group guarantee

from Table 5.6, second line, is used.

g/ Line (vii) is obtained as the sumof lines (i), (iv) and (v) minus line (vi).

h/ Line (viii) is obtained as exp.[ line (vii) ]-1.

k/ Since the coefficient of land 
value in Table 5'6 is not statistically significant

it was set to zero.
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In the non-institutional credit sector the role of ownership

security is much less crucial. These lenders know their clients well and

often do not require a loan collateral. However, while untitled and titled

farmers have almost equal access to informal credit, the interest rates in

this sector are at least three times higher than those in the formal

sector. Hence, untitled farmers who are more dependent on the informal

credit market face relatively higher prqduction and investment costs.

Further, in areas where the informal credit market is not well-developed,

the amount of credit from non-institutional sources is limited. These

cumulative disadvantages lessen the untitled farmer's incentive and ability

to invest; thus lowering his productivity
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Chapter VI.
A Model of Land Acquisition and Ownership Security

In this chapter we present a formal model relating ownership

security, capital -formation, production, credit constraints and land

values. Although the model is a highly simplified description of reality,

it does capture components important to the empirical analysis.

Characteristics of the credit market are based on the empirical analysis of

Chapter V. In the sample, institutional sources were shown to provide 92

percent of all medium- and long-term loans. A disequilibrium econometric

analysis of supply and demand for institutional credit revealed that most

borrowers were supply-rationed. The institutional interest rate is fixed

by law, and the non-institutional ihterest rate varies little. The

analysis concluded that land collateral and land value are important

determinants of a farmer's ability to obtain institutional credit. The

assumptions below reflec the results of the credit market analysis.

A. Assumptions

(1) Land Market

(a) Land is of uniform quality but differs in its registration

status. Untitled land cannot be transformed into titled

land by the farmer.

(b) All lands can be bought and sold.

(c) Land is divisible. However, due to transportation
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considerations in the farming of fragmented holdings, the

farmer can have either titled or untitled land, but not

both. /

(2) Credit Market

(a) Farmers can obtain short-term credit from both institutional

and non-institutional sources, yet they can only obtain

long-term credit from institutional sources. Farmers are

credit rationed in both formal and informal markets.

(b) Interest rates are fixed.

(c) The supply of long-term credit is related to the value of

titled land owned that serves as collateral. The supply of

short-term institutional credit is related to the value

of titled land minus outstanding long-term debt. The supply

of non-institutional short-term credit is related to the

value of the land owned irrespective of title status.

(d) Long-term credit can be used with initial wealth to finance

land purchases and investments in capital. Short-term

credit is used for variable inputs.

(3) Production

(a) The production function exhibits constant returns to scale

in land, capital and variable inputs. The cross-second

derivatives are positive (i.e. the marginal productivity of

variable inputs increases with higher levels of capital).

1/ This is a simplification. In our sample less than 20 percent of the
farmers had both titled and untitled land. Since our sample was
deliberately taken in areas adjacent to forest reserve boundaries, the
average incidence of mixed ownership in other areas is likely to be
even lower.
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(4) Farmers

(a) Farmers maximize terminal wealth over a lifetime. Starting

with a given endowment, farmers choose whether to purchase

titled or untitled land. Farmers then decide on the amount

of land to purchase, thus determining the volume of their

capital investment given the constraint on long-term

credit.

B. Notation

(1) Variables (subscripts t and nt stand for titled and non-titled

farms).

A A -- amount of land
t' nt

Kt, Knt -- capital

Xt) unt - variable input

Yt ,Y -- output

Note: Lower case letters denote per-acre values of variables.

Pt' Pnt -- price of land

Vt, V - terminal wealth of the farmer

(2) Parameters

s1 - long-term credit per value of one acre of titled land

s2-- short-term credit per value of one acre of titled land,
net of outstanding long-term debt

r -- interest rate on long-term institutional credit

r2- interest rate on short-term institutional credit

m - amount of short-term non-institutional credit per value of one

acre of land owned

c -- interest rate on non-institutional credit

o- initial wealth
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C. Development of Model Results

Initially, the only difference assumed between titled and untitled

land is that titled land improves access to credit. The following section

will add the risk of eviction. Our purpose here is to demonstrate how credit

constraints relate to the determination of differential land prices.

We start with the optimization problem of a farmer who decides to

purchase-untitled land (prices of output and inputs are assumed unity). The

terminal wealth is the value of output plus land value, minus debt repayment.

(6.1) Max V = Y(A n K nt, X + P nt* At -(1+0) * m * Pnt * A
A
nt

subject to

(6.2) P * A + K = W

(6.3) X = m*P * Ant

Employing the constant returns to scale property of production,

and substituting for Kt, X utilizing the credit constraint, the

objective function can be written as

(6.4) Max Vnt = Ant * {y(k n, xn) + [1 - (1 + c) * m] * Pn}
A
.nt

W
=A * { Y(-o-- - P ,mo*p ) + [1 -(1+ C) *M]J P

nt A ntnt nt nt

The first order condition for optimum is

(6o) Vn W 0 y n
aAn nt W - (1 + c) m] nt 0

nt nt nt
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From the first order condition, several comparative statics

results are generated. (The actual mathematical derivation is presented in

the appendix to this chapter.)

Proposition 1: The demand for land is negatively related to its price.

Proposition 2: The capital/land ratio on untitled land is positively

related to the price of land. -

Proposition 3: Given initial assets, the amount of capital per farm is

negatively related to the price of land.

Proposition 4: Given the price of land, there is a unique optimal capital/

land ratio which is independent of initial wealth and farm size.

Proposition 5: -Given the price of land, the demand for land is

proportional to initial assets.

Proposition 6: The value of the objective function at optimum is equal to

the value of initial wealth multiplied by the optimal marginal return

to capital.

Proposition 7: The optimal value of the objective function is negatively

related to the price of land.

We now characterize the optimization problem if a farmer decides

to buy titled land. The objective function is

(6.6) Max V =Y (At, t, Xt) + Pt At - (I1+r) *+s *IP *At -
At t t t t t1 1 t t

- (1+ r) *s *(P A 1- *P *A)-(t ). 2 S2 0(t OAt- 1O t -At 0+C -m Pt At

subject to

(6.7) Pt *At + K =W + s * P *A

t 2 t t 1 t t t t
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Expressing production in per-acre terms, and incorporating the

constraints, the objective function is

(6.9)

Max V = A * y I 2 (1- s t' S2 *(1- s P + m t
A t A

+ Pt * 11 - (1 + rl) * s, ( + r 2) * s2 * S1-O1-( + c) *ml

Note that if s1 = s2 = 0 (i.e. non-availability of institutional

credit), the objective function becomes identical to that of a farmer

buying untitled land. The first order condition for maximization is

similar to equation (6.5)..

avt 0 ayt
(6.10) = - A- + t 0

3Att t. 5 t t

where e= [I - (1 + r) * s1 -(1 + r2 ) * s2 * ( 1 - s1 ) - (1 + c) * m]

By using an analysis similar to the one above, it is possible to

demonstrate that propositions (1) through (7) are valid in the case of

titled land.

Having observed that when sl= s2= 0, no distinction between

the solution on titled and untitled land exists 1/, it can be shown that

Proposition 8: Given initial wealth and a unique land price, when s1 and s2

are positive, the optimal value of the objective function is higher on

titled land.

As observed above, in the case of sI= s2 = 0, and with Pt = t'

the optimal terminal value on titled and untitled land coincide. But since

dV*
- > 0, then, with s >0 and s2 >0, for any given land price (identical for

i

1/ This statement is valid only when there is no risk of eviction or other

losses due to lack of title. As will be shown, when such risks exist
the optimal solutions on titled and untitled lands differ even if

1= s2 = 0.
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titled and untitled land) it must hold V* > V* (where the asterisks denote
t nt

equilibrium levels). However, for equilibrium to prevail, the farmer must

be indifferent between establishing his farm on titled or untitled land

(i.e. equilibrium requires V* = V* ). Without this equality, all
t nt

farmers would prefer one type of land, and the price of the other type

would drop until the equality between optimal terminal land values is

established. This implies

Proposition 9: In equilibrium, the price of titled land is higher than the

price of untitled land.

Figure 6.1 illustrates Proposition 9.

FISiue 6.1: The Determination of
V** V* Land Prices

Equilibrium Value
of Objective
Function.

V**
att

equ iirium 9qu1ium opt A
Price of Price of
UntitLed Titled Land
Land

The equilibrium condition requiring equalization of optimal

objective function values can also be shown to imply

Proposition 10: When land prices are at equilibrium levels, the capital/

land ratio on titled farms is higher than that on untitled farms.

Proposition 11: When land prices are at equilibrium levels, output per

acre on titled farms is higher than that on untitled farms.
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The above equilibrium condition does not determine unique

equilibrium prices since there are infinite pairs satisfying V* =V*t. One
t nt

way of "closing" the model is by introducing a third investment

opportunity which is not related to land cultivation and which has a fixed

rate of return, 6. Equilibrium implies, in view of Proposition 6,

(6.11) ay* ay*

(1+6) * W = Wo 10 {k*,(1-sl) * s2* P*+ m* P*} = W nt (k*t, m * P* )
tk~ n tt

Because the optimal capital/land ratios are independent of

initial wealth levels [Proposition 4], and because the optimal value of the

objective function and land prices are moaotonically related 
[Proposition

7 ], there is a unique pair of equilibrium land prices for titled and

untitled land satisfying equation (6.11Y. This is illstrated in Figure

6.2.

tt
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D. Introducing the Risk of Eviction

We now expand the model by assuming that there is a non-zero

probability (T) that farms established on untitled land will lose a

proportion (1-y) of the land due to eviction. Since the model does not

distinguish between periods before and after eviction, if eviction occurs

it is assumed that a proportion (1-y) of output is lost as well. The

objective function should incorporate rick preferences. This requirement is

met by assuming a mean-standard deviation utility function (Thomson and

Hazell, 1972). The utility function (U) is then U = E(Vnt) - Z Vnt

where E is the expectations operator, EVut is the standard deviation of

terminal wealth, and I is a risk aversion parameter. Under risk-neutrality

0--=, while under risk aversion >0.

It'can be shown that.

(6.12) Z = T . (1-/) * (1-y) . (Ynt nt) Ant
nt.

Therefore the objective function for farmers settling on untitled

land when there is risk of eviction is

(6.13) Max E(U ) = (1-T) * A n*yn+P- (1+c) * M * Pnt] +

S+ T * A nt [-Ynt +Y ant -O(+C) *m * Pat

1/2 1/2
- V *(1-.i) * (1-y) * (y +P ) *At

nt nt nt

The first order condition is

(6.14) [1-T.(1-y)-(I+) /8k )*(knt +P )+P = (1+c)*m*Pnt

1/2 -1/2
where X=*(1-O ) . 1 . The term T*(1-y) *X signifies a risk-aversion

premium since it vanishes under risk neutrality.
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Using equations (6.13), (6.14) and the budget constraint,

Wo= Knt + Pnt Ant, in analogy to Proposition 6 yields

(6.15) E(U* ) = * [1-*(1-y) (1+X)] * (y* /k*)
nt o nt at

where asterisks denote optimal values. In equilibrium, the expected

utility of the terminal value of farms established on untitled land should

equal that of farms established on titled land. Thus, the analog to

equation (6.11) is

(6.16) Dy*/ak* = [1-T*(1-y) *(1+X)] * ( t/knt) (1+ 6)

The above propositions 1 through 11 hold under the modified

formulation. It can be further shown that

Proposition 12: The equilibrium price of untitled land is negatively

affected by the risk of eviction.

Proposition 13: Even in the case sl= s2= 0 (no credit advantages from

titling), the equilibrium price of untitled land, the optimal capital/.

land ratio, and the output per acre are all lower than those of titled

farms, if the probability of eviction is greater than zero.

To gain further insights on the relationship between titled and

untitled land prices, we specify the production function. Production is

characterized by a Cobb-Douglas function of the form

(6.17) Y = K * X * Al-- ev

where Y, K, X and A were defined earlier, and V is a composite indicator of

land quality.
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Utilizing the equilibrium condition (6.16) obtains

(6.18) R * a * k * x * e = (1+6)
nt at

where R [1-V*(1-y)(1+X)] < 1. Note.that 7i= 0 implies R=1.

(6.19) a * ka-1 .x * e = +)
t t

The stort-term credit constraints imply xnt = m* Pat and

xt = [s2*(1-sl)+M]*Pt. Substituting for xt and xnt,in equations (6.18) and

(6.19), and solving for k and kt, respectively, obtains
nt t.

(6.20) k/(1-a) [/(+)1/(1-a) ma/(1-a) SP/(1-a) e/(1-a)
nt nt

(6.21)

k1 a) /P (1e a/(1-e)11/(1-a)
t =10a/(1+6)]1/(1 *m+(1-s1)*sI * t

Utilizing equations (6.20) and (6.21), output per acre of titled

and untitled land can be expres6ed in terms of parameters and the prices

P and Pnt, respectively. Inserting these expressions of output per acre

in the first order conditions (6.10) and (6.14), respectively, and

employing the equilibrium condition (16.6), yields corresponding

representations of the first order conditions

(6.22) -(a*R)1](1+)m/ *e/-a)

*PW - [6+(1+c) *m] * Pnt nt

(6.23) [aa/(1a)-a/(1-a)]( 1+)-a/(1-a) *[MS2*(1-s) 8/(1-ae) */C-a)

P -a) [(1+r2) *s2 (1-s 1)+(1+c) *m+6+s1-(r 1- 6) P
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Equations (6.22) and (6.23) provide a solution for the equilibrium

prices of untitled and titled land in terms of model parameters.

(R)aC/(.1 -a)-(R1/(1-a)CV -a/(1-c-0)
(6.24) P* = I ( a)} .*

nt 6+(1+c)m

MW(-1a--))/(1-

(6.25) P* = a ak(1+c)*(la+r2  2*-sl)+sl^r 1

Equations (6.24) and (6.25) offer insights into factors affecting land

prices.

1. The prices of titled and,untitled land are positively related-to

land quality, yet negatively related to the opportunity cost of

capital and to the interest rate on informal credit.

2. The price of titled land is negatively .related to the interest

rates on formal credit.

Dividing equation (6.25) by equation (6.24) yields the ratio of

the price of titled land to untitled land, expressed here in a logarithmic form:

(6.26) ln[P*/P* t = (1-a) , ln[ (a1))-R-a /
[a *R _R .

S.(1-S) (1-a) &1-(I+c) *m
* In[1+ m +(i-s)+s*(r 6

Equation (6.26) demonstrates that the logarithmic difference between

the price of titled and untitled land is decomposable to two components. The
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first component, implicit in the first term on the right-hand side of

equation (6.26), reflects eviction risk. If the eviction risk (T) is zero,

then R=1, and the first term on the right-hand side of equation (6.26)

vanishes. However, if the evicition risk is positive (41>0), then R<1 and

the first term becomes positive. The larger 7, the larger the component.

The other component, which relates to differences in access to

credit, is represented by the last two terms on the right-hand side of

equation (6.26). If there are no advantages in access to institutional

credit, then sl=s2=0 [or alternatively, the numerators and denominators in

the last two terms on the right-hand side of equation (6.26) are

identical]. These terms then would vanish. If s, and s2 are positive,

then the second term is positive since the item in square brackets is

greater than 1. The third term is more complex; rl<S when institutional

credit is subsidized or held below the opportunity cost of capital by usury

laws, while the term (1+r)*s2 *(1-sl) is clearly positive. Thus, the third

term on the right-hand side of equation (6.26) could theoretically be

negative. However, following Proposition 9, the combined effect of the

last two terms is positive when titled farmers have credit advantages.

The main propositions developed in this chapter are that titled

farms will have higher capital accumulation, higher productivity and higher

land value compared with untitled farms. These propositions will be

substantiated empirically in the subsequent chapters.
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Appendix to Chapter VI
Proofs of Propositions 1-13

General: The notations and equation numbers referred to are those of the text.

Equations developed in this Appendix have a prefix A. The second order conditions

for a maximum related to the optimization problem of a farmer settling on untitled

land [equations (6.4) and (6.5)] of the text are given by

Vnt W 2  
a2Yt

(A6.1) =< 0
;A nt2 A3  k2

nt nt

We proceed now to prove the propositions of the text.

Proposition 1: The demand for land is negatively related to its price.

Proof: Differentation of the first order condition (6.5) with .respect to the pricE

of land yields

(A6.2)

dA a2v ay 3y W a y W ynt nt nt nt (1ac)+m] nt + o nt

nt DA nt nt nt k2  nt
nt nt

92V By W P n 2Y 2'[nt ant at W at nt nt
= r- -7- nt- 0~ ~ nt ~ x n*m} + A*M-T

nt M nnt - nt nt ak

where the second step utilizes equation (6.5). Note that [(W /A )-P ]=k by
Snt Ant nt

eq. (6.2), while m* Put=xnt by eq. (6.3). It thus follows that the term in the

curley brackets is positive, due to the concavity of the per-acre production

function. Concavity also implies D2 yn/akt < 0. The second cross-derivative
~nt nt

of the production function is positive if production complementarity is

assumed. It thus follows that the term in square brackets in eq. (A6.2) is
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positive. The term 92V /3A 2 is negative [see (A6.1)], and it is therefore'
nt nt

confirmed that dA nt/dP nt<0.

Proposition 2: The. capital/land ratio on untitled land is positively

related to the price of land.

Proof: By eq. (6.2) knt o/Ant t.)-P Differentiating with respect to P nt

yields:

dkn W dA n
(A6.3)= A 1

nt nt nt

Utilizing (A6.1) and (A6.2) in (A6.3) obtains

(A6.4)
dknt 1 nt J aynt k ant Wo nt 2ynt

P- = P- (32 2 ntt nt ax nt + A
nt- nt W 0 ( y n/ak n) nt at nt

The term in the square brackets is positive (see Proof for

Proposition 1), and -2y /ak2  > 0. It thus follows dk /dP > 0.
I nt nt nt .nt

Proposition 3: Given initial assets, the amount of capital per farm is

negatively related to the price of land.

Proof: By eq. (6.2), K = -P *A . Differentation yields:
nt o nt nt

UK - P dA
(A6.5) at = - A n dA t + 1]AP t [x- aw

nt nt. nt

From eq. (A6.2) one can obtain, using (A6.1)

P dA A2  y ay W 2 ynt at nt lynt nt 0 t
(A.) - -- =-W2- (y nt a- *t knt @x *t xnt nt~ ak axnt kt tnt tnt

3k
2

nt
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From eq. (A6.6) it follows that the term in the square brackets

on the right hand side of eq. (A6.5) is positive. The right hand side of

eq. (A6.5) is therefore negative.

Proposition 4: Given the price of land, there is a unique optimal capital/

land ratio independent of initial wealth .and farm

size..

Proof: zquation (6 5) can be written.as

(A6.7) y (kn, mPn) - (k +P ) * n + [1-(1+c) em] * P= 0
nt nt' a*t at at a nt"at

Note that if Pnt is fixed, the only variable in the equation

which describes the optimality condition is knt. It can be trivially

shown that with Pnt constant, the LHS of eq. (A6.7) is monotonically

increasing in knt, thus there is a unique value knt which maintains

eq. (A6.7).. Since eq. (A6.7) is independent of Wo or Ant, the unique

optimal value of knt is not affected by these two variables..

Proposition 5: Given the price of land, the demand for land is

proportional to initial assets.

Proof: The budget constraint [eq. (6.2)] can be written

(A6.8) A = W /(P +k*)
nt o nt nt

where k* is the optimal value of the capital/land ratio. By Proposition
nt

4, k* is independent of W or A , thus with fixed P , the demand for
nt o t nt

land (Ant) is proportional to Wo.

Proposition 6: The value of the objective function at optimum is equal to

the value of initial wealth multiplied by the marginal

return to capital.
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Proof: Multiplying equation (6.5) by Ant and rearranging the two sides

of the equation, yields

Synt
(A6.9) Yn* Ant + [1-(1+c) m] * nt * A = W * W

nt

- The left hand side of eq. (A6.9) is equal to Vnt, the value of

the objective function. Since -equation (6.5) holds only in the optimum, it

follows

ay*

(A6.10) V* = w * nt
nt o

nt

where asterisks denote optimality.

Proposition 7: The optimal value of the objective function is negatively

related to the price of land.

Proof: Differentiation of eq. (A6.10) yields

2V* 2 y W dA 2 Y
(A6.12) nt= Wo 0 - P--- + 1) + *m]

at k2  T 9k2 i -xnt 9k nt nt nt nt

Using equation (A6.2) in eq. (A6.11); obtains

BV* A2 ay W
nt 1 at nt o

(A6.12) T- = * -* nt - --ak P nt
nt nt o7 nt At

'Ynt a2 Ynt at 2 nt *yn m
. - *Pt* m I + -- < 0

at ntk 2 kSknt ak nt 9k nt nt nt

Remark: Propositions 1-7 hold also in the case of titled land. This

follows trivially from the observation that the optimization

condition for the case of titled land [eq. (6.10)] is essentially

the same as the optimization condition for untitled land [eq.

(6.5)]; only the parameters multiplying the price differ.
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Proposition 8: Given initial wealth and unique land price, when s1 and s2 are

positive, the optimal value of the objective function is

higher on titled land compared to untitled land.

Proof: To prove this proposition, it is sufficient to show dVt/dsi>0,

since in the case sl=s2=o the optimization problem on titled land is

identical to the optimization. problem on untitled land. We start by

differentiating eq. (6.10) with respect to s, and s2 to measure the effect

of changes in these parameters on the demand for land.

W2  y -1 Dy W alY
(A6.13) =-[0 t * {*[t (1+r2) ]-~ * t 1s )*

Ad 0 k tt t
t t

(A6.14) - - [- -*- -- - (1+rl) - (1+r )]*s
A ;k2 t
t t a

W y W 0. 92 y
- - -- + -- *2- *
A .2 A 2 t
At ak At k xt t t

Next, we differentiate the objective function at its optimum
Syt

value. By Proposition 7, this value is equal to W --
o ak

t

9V a Y W 0 dA 9y
(A6.15) - = - - * - * + t t* (1-S1) *pt a

962 2  A 2  S2  0k~e1s) P .
t t t t

V a2 Y2 dA +82 Yt
(A6.16) t t ot e t *s P * W

ak 1 k 2 A2 t o

Inserting eq. (A6.13) in eq. (A6.15) yields

(A6.17) = At a - (1+r 2 )] * (1-sl) P



- 107 -

Clearly, the marginal productivity of the variable input is higher

than the rate of interest on short term credit when the short-term credit

ayt avt
constraint is binding, i.e., -- > (1+r2 ). It thus follows --- > 0.

axt Ts2

Inserting eq. (A14.6) in eq. (A16.6) yields

'Vt D y ay
(A6.18) -- = At atP 1~6 - 1I+rl1) g - (1+r 2) * s2

t t

In .the present model, which assumes a binding constraint on

long-term credit, the marginal productivity of capital is higher than the

rate of interest on long-term credit, i.e., ayt k t > (1+rl). Furthermore,

in the present case the marginal cost of credit consists not only of the

rate of interest, but also of the loss in profit due to the marginal

reduction in the supply of short-term credit.. The latter component is

equal to [(yt/ax) - (1+r2)] * S2- Since the long-term credit constraint

is assumed to be binding in the present model, it must hold that the term

in the curley brackets in eq. (A6.18) is positive.

Proposition 9: In equilibrium, the price of titled land is higher than the

price of untitled land.

Proof: The proof for this proposition was already sketched out in the text.

Essentially, the proof follows from Propositions 8 and 7. If an identical

land price prevails for titled and untitled lands, then, by Proposition 8,

the optimal value of the objective function is higher on titled land (V* >t

V* ). But in equilibrium, the value of the objective function should be
nt

equal on both types of land (V* = V* ). To restore equilibrium, the value
t nt

of the objective function on titled land should be decreased and/or the

value of the objective function on untitled land should be increased.



- 108 -

Following Proposition 7, this is accomplished by Pt rising and

Pnt declining, i.e. Pt > Pnt at equilibrium.

Proposition 10: When land prices are at equiltbrium levels, the capital/

land ratio on titled farms is higher than that on untitled

farms.

Proof: Equilibrium requires V* V* .- By Proposition 6, this implies
t nt

(A6.19) - [kt, (1-si) * s * Pt + M * Pt] = Dt (k m * P

t nt

Since Pt > P (by Proposition 9), and (1-sl)*s2>0, it follows

that variable input use is higher per acre on titled farms (i.e..x t> xnt

But by the assumption of production complementarity between capital and

variable inputs a2y /ak ax > 0, and if k < k , then ay /ak <ay /ak
t t t t - nt nt *nt t. t

and the equality (A6.19) is .violated. To restore equality, the marginal

productivity of capital on titled land has to be increased, or the marginal

productivity of capital on untitled land has to be reduced. Given the

concavity of the production function, this is accomplished by increasing kt

and reducing kt, i.e., k* > k* at equilibrium.
nt t nt

Proposition 11: When land prices are at equilibrium levels, output per

acre on titled farms is higher than that on untitled farms.

Proof: As indicated in the proof of Proposition 10, xt > x In

addition, Proposition 10 established k* > k* . Since both per-acre capital
t nt

and per-acre variable inputs are higher on titled farms, it follows

trivially that output per acre on titled land is higher, i.e. y* > y*
t nt
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Proposition 12: The equilibrium price of untitledland is negatively

affected by the risk of eviction.

Proof: Using the definition of X and the characterization of equilibrium,

equation (6.15) of the text can be written as

(A6.20) (1+ 6) =-{1-(1-y) * 1/2* (1)1/2 t/akn

Denote the term in square brackets by G (T). A straightforward

derivation establishes

aG py (,_T)-1/
(A6.21) - = 1 +1t * F* (-9) ]1/2 (1-2,Y)/2

To show that aG > 0 in the interval of interest (0, .5), simply

note that all terms on the right-hand side of (A6.21) are positive provided

T < 0.5. Differentiation of eq. (A6.20) yields

(A6.22)

-Sy -12y ]dk~ + 
2y ~ f dPayut a unt dkut +Dnt dPnt

(1-y) * * = 1 *G(Y)] * 2 9 k ax *
nt nt nt nt

nt

Inserting equation (A6.4) in eq. (A6.2.2) yields

8yA ay
(A6.23) (1-Y) [1-(1-y) *G(7) * n - y- * knt

nt o nt nt

8y dP
'Yt dnt

Bxant nt TT_

The left hand side of eq. (A6.23) is positive as shown above. The

term in the square brackets on the right hand side is positive by the concavity

of per-acre production function. It thus follows dPnt/dT > 0.
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Proposition 13: Even in the case s, p2 = 0, the equilibrium price of

untitled land, the optimal capital/land ratio,. and the

output per acre are all lower than those of titled farms

if the probability of eviction is greater than zero.

Proof: Note that in the case s1 = s= .= 0, .the optimization problem on

titled and untitled land is identical. Consider now the case T > 0, and

the equilibrium condition

(A6.24) (1+S) -ay/ak = [1-(1-y)*G(Y)] * ay* /8k*
t t n t nt

Proposition 12 already established that the price of untitled

land will decline if T increases. By Proposition 2, this will cause k*nt

to decline. Thus, both P* > P*. and k* > k* implying y* > y* even
t nt. t nt t nt

When s = s = 0.
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Chapter VII. Analysis of Land Values

The model of the preceding chapter generated the proposition that

titled land has a higher price than untitled land of identical quality.

Obviously, however, land of lower productive quality or land in less

favorable locations-sells for a lower price, given its title status. To

test these hypotheses, data were collected from titled and untilted farmers

on the value of their land. The farmers were asked to assess the market

value of their land, given its actual registration status and quality. /

Table 7.1 records the mean prices reported by farmers. The data

are broken down by registration status and by a broad classification of

quality, namely, lowland/upland. Locally, lowland is perceived as better

land since it is suitable for growi.ng paddy rice and other crops that

cannot be grown on uplands. Therefore, lowlands are expected to be more

valuable than uplands._/ The data confirm that the mean price of titled

land is substantially higher than the price of untitled land. The only

exception was a small sample of lowland tracts in Lop ,Buri province: there

the mean-prices of titled and untitled land are virtually the same. As

expected, in all provinces the price of lowland is higher than the price of

upland.

1/ In the absence of specialized assessors in the rural areas of Thailand,

there was no other way to obtain the current market value of land.

Jimenez (1984) used data obtained in a similar manner for values of

urban dwellings in legal and illegal settlements.

2/ Taxes on agricultural land are extremely low in Thailand, amounting to

less than a quarter of one percent of land value. They, therefore,

have a negligible effect on land value.
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Table 7.1: Mean Price of Titled and Untitled Land

Province Lop Buri Nakhon Ratchasima Khon-Kaen Chaiyaphum

Plot Document Lowland Upland Lowland Upland Lowland Upland Lowland Upland
Status

Price Without
NS-3, NS-3K 3638 2632 4210 3251 4421 2787 2297 1832
(Baht/Rai) a/

Sample Size (42) (173) (58) (225) (48) (140) (131) (203)

Price With
NS-3, NS-3K 3599 3425 11085 7086 6156 5557 3675 2547
(Baht/Rai)

Sample Size (37) (179) (128) (125) (138) (121) (62) (68)

a/ In 1985 the rate of exchange was 26 Baht per US$. 6.25 rai 1 hectare.
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To further check the plausibility of prices reported by the

farmers, village headmen were asked to estimate the average land prices for

three categories of land (irrigated lowland, unirrigated lowland, and

upland) by title status. The means of these prices are reported in Table

7.2. Again, for all categories of land, titled land is substantially more

expensive than untitled land.

To compare average land prices, the distribution of various

attributes of land affecting the price must be identical. This, however,

is a rather restrictive assumption. To circumvent this restriction, we

utilize data on the attributes of each tract provided by the farmers in a

hedonic price analysis.

The specification of hedonic price equations is usually

arbitrary. in,urban.housing research, Box-Cox transformations are used,

which converge at the limit to a logarithmic formulation (Jimenez, 1984).

For our purposes here, however, the model of land acquisition and

investment presented earlier adequately allows for an exact specification

of the land price equation by assuming a ,Cobb-Douglas production function.

The econometric formulation of the price equation is developed by rewriting

equations (6.24) and (6.25) in logarithmic form

(7.1) InP*t n * ln (1+6) +.[/(I-a-0)]

(7.2) lnP* =



Table 7.2: Mean Land Prices as Reported by Village Headmen (Baht/Rai)

Province

(document Lop Burt Nakhon Ratchasima Khon-Kaen Chaiyaphum

status)

Type of with without with without with without with without -

Land document document document document document* document document document

Irrigated Lowland 5100 3300 12325 6700 n.a. n.a. n.a. n.a.

Unrrigated Lowland 3970 2265 8675 4200 6816 4789 3750 2050

Upland 2950 1740 4300 1775 4316 2200 2412 1431

Mean Ratio of price

without document to

price with document

Irrigated Lowland .670 .590 n.a. n.a.

Unirrigated Lowland .609 .511 .663 .547

Upland .607 .500 .628 .593

Sample Size 20 20 20 8
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where nnt and nt are constants given by the terms in curly brackets on

the right-hand side of equations (6.24) and (6.25). Clearly, for lands of

equal quality (same value of U) but of differing ownership security status,

only the constant term differs, but not the parameters related to land

quality. If the quality index U is assumed to be a linear combination of

attributes, then the hedonic price equation can be estimated as a

logarithmic equation. The right-hand side of the equation includes a dummy

for titled tracts (representing the shift in constants), and a vector of

physical quality attributes. By using a dummy variable to.represent the

title status of each tract, the ceteris paribus effect of ownership

security on land value can be .estimated. We hypothesize that this dummy

variable is signficantly greater than zero.

Our data allow us to test an even more refined hypothesis using

this model. In.the sample there are some holdings located outside the

boundaries of the forest reserves which are not yet titled. Because these

tracts can be titled, the owners are not faced with the risk of eviction.

Thus, perceptions of ownership security for these plots are similar to

those of titled plots. However, from the institutional lenders'

perspective, these untitled farmers, albeit located outside -forest

reserves, still lack formal ownership documents, therefore, they are

treated the same as untitled farmers with holdings inside forest reserve

areas.

In the framework of the model, these untitled holdings outside

the forest reserves are characterized by R=1 (identical to titled plots)

and sl=s2=0 (identical to untitled tracts). By comparing equations (6.24)

and (6.25), it is apparent that the price for these lands will be lower

than titled land, but higher than untitled land located within forest
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reserve and subject to eviction risk.

To test this hypothesis, another dummy variable is introduced in

the regression in addition to the dummy variable representing title. This

new dummy variable takes the value one if the tract is untitled but is

located outside the forest reserve. The model of Chapter VI indicates that

the-coefficient of this dummy variable is positive but smaller in size than

the coefficient of title. This is because it reflects only a-positive

difference in value relative to the absence of eviction risk, yet no

difference in credit availability.

The set of land characteristics which may affect productivity or

farm gate prices are categorized below.

1. Natural Land Attributes

(a) Soil type (black, not black)

(b) Slope (flat, not flat)

(c) Lowland/upland

(d) Irrigation (year-round irrigation, seasonal irrigation, rainfed)

(e) Suitable for sugarcane (only in Khon-Kaen province)

2. Land Improvements

(a) Bunds

(b) Land levelled by farm machinery

(c) Fruit trees

(d) Cleared of stumps

3. Location and Transportation

(a) All-weather road to the nearest market

(b) Time required to reach the nearest market

(c) All-weather road to the village
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(d) Time required to reach the village

Most of these variables'affect the productive potential of the

land or the cost of cultivation. For example, fruit trees provide an

additional source of income. Similarly, favorable location increases the

farm gate price of output or reduces the effective cost of inputs..

Suitability for sugarcane cultivation possibly affects the land price since

the crop is highly profitable. Not all tracts, however, meet the moisture

and soil requirements needed to grow sugarcane.

Results of the regressions are presented in Table 7.3. Legal

title stands out as the most significant factor in explaining the variation

in land prices. In all four provinces, the parameter for title is

significantly greater than zero at the 99 percent confidence level.

However, a substantial difference exists between Lop Buri province and the

northeastern provinces. The value of the parameter in the Lop Buri -

province is less than one-third of its value in Nakhon Ratchasima and Khon-

Kaen, and about half of its value in Chaiyaphum province. An earlier

discussion on credit markets gave a possible reason for this difference:

since Lop Puri province is characterized by relative abundance of informal

credit, formal ownership (title) is less relevant.

The parameter of the dummy variable for untitled ploLs outside of

forest reserve is positive and lies within the interval spanned by zero and

the parameter of the title dummy variable as suggested by the model. It is

significantly smaller (at the 95 percent confidence level) than the

parameter of titled land for Lop Buri, Nakhon Ratchasima and Khon-Kaen. It

is significantly greater than zero at a 90 percent one-tailed confidence

level in all provinces except Lop Buri, implying that untitled land
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Table 7.3: Parameter -Estimates from Hedonic Price Analysis

Nakhon-
Variable Lop Buri Ratchasima Khon-Kaen Chaiyaphum

i) Ownership security variables

Title (D) a/ .2264 .8431 .7605 .4310
(5.48)b/ (14.29) (11.10) (8.52)

Untitled, outside .0516 .1597 .2018 .2957

of Forest Reserve (D) . (.67) (1.63) (1.77) (1.49)

ii) Natural Attributes

Black soil (D) .0351 .1855 .0424 .2050

(.55) (2.84) (.51) (3.51)

Flat slope (D) .0516 .0102 .1210 .0939
(.90) (.18) (1.66) (1.90)

Lowland (D) .1722 -.0304 .1257 .1035

(2.51) (.47) (1.70) (2.00)

Year-round irrigation (D) .1398 .2884 .112 .3709
(2.29) (2.60) (.62) (1.10)

Seasonal irrigation (D) .0865 .2723 -.0454 .2199
(1.79) (4.30) (.25) (1.37)

Suitability for c/ c/ .0450 c/
sugarcane (D) (.51)

iii) Land Improvements

Bunds (D) -.0579 .4148 .2474 .1398
(1.21) (6.80). (3.48) (2.69)

Land levelled (D) .1030 -.0122 -.076 .0068

(1.75)' (.20) (.93) (.10)

Fruit trees (D) .0649 -. 0082 .0751 -. 0389
(1.47) (.15) (1.17) (.43)

Cleared of stumps (D) d/ .1226 .0163 .1934
(1.69) (.22) (1.43)

iv) Location and Transportation

All-weather road to d/ .1027 .2122 .0141
market (D) (1.32) (2.25) (.21)

Travel time to market -.1053 .0395 .0012 -.0858
(3.62) (1.19 (.027) (2.04)

All-weather road to .0937 .0924 -.1005 -.0176
village (D) (2.39) (1.88) (1.46) (.39)

Travel time to village -.0277 -.0440 -.0355 .0058
(1.57) (1.67) (1.14) (.22)

Constant 8.0988 7.4396 7.5737 7.3362
(10.24) (2.78) (2.77) (33.88)

.183 .578 .389 .243

F-value 7.165 47.410 17.090 9.534

Number of Observations 431 536 447 461

a/ (D) - Dummy variable.

b/ Numbers in parentheses are student "t" values.

c/ Sugarcane is not grown in tho province.

d/ Practically all observations have the same value for this variable.
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outside of forest reserve is more valuable than untitled land in forest

reserve. This is apparently because ownership is not challenged by the

state and the possibility of titling does exist.

. In Lop Buri province, there is no statistically significant

difference between the value of untitled land in and outside the forest

reserve. However, the parameter for- untitled land outside the reserve is

about one-fifth of the parameter of title - a ratio nearly identical to

those in Khon-Kaen and Nakhon Ratchasima. Although the ratio. is higher in

Chaiyaphum province, we cannot make firm statements based on the estimated

coefficient there since we only have five observations of untitled plots

outside the forest reserve for this province. Based on the data results,

these interpretations suggest that only a small component (one-fifth) of

the total value of title s'tems from increased security from eviction: most

of the value of title is derived from improved access to credit.

The results for the other explanatory variables are mostly

reasonable. Out of 51 parameters estimated for all four provinces

combined, 40 have the expected sign. Of those that have a

counter-intuitive sign, none are (statistically) significantly different

from zero. Among the parameters with the expected sign, 22 are significant

at the 95 percent (one-tailed) confidence level.

We further checked the robustness of the results for the

quantitative importance of titles, by replicating a method Jimenez (1984)

used to estimate the value of ownership security of city dwellings in

legal and illegal settlements. First, the parameters of land

characteristics are estimated within-the subsample of titled holdings only

(or, alternatively, within the sub-sample of untitled holdings only).
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These parameters are then used to impute the value of untitled plots.1 /

The prediction is that, if these plots were titled, the imputed value would

reflect their sale value. By calculating the difference between the

imputed value -and the actual (recorded) value, and averaging over the

subsample of untitled plots, an estimate of the value of title is

obtained. Similarly, if parameters of land characteristics are obtained

through a regression utilizing the subsample of untitled holdings, imputed

values of titled holdings can be generated, and the-mean difference between

actual and imputed values can be calculated.

Compared to the directly estimated value of ownership security

(Table 7.3), the results of this procedure demonstrate remarkable

robustness (Table 7.4). Not only are the rankings of estimated parameters

across provinces similar, but also in three provinces the mean differences

between the imputed land values and the actual values are within an

interval of plus/minus one standard deviation from the estimates of Table

7.3. In Lop Buri, the mean differences between imputed and actual values

are within an interval of two standard deviations of the direct estimate of

the value of title. This result increases our confidence in the validity

of the quantitative estimates of the value of title.

The regression results imply that the value of untitled land,

expressed as percentage of the value of titled land, is 80% in Lop Buri,

43% in Nakhon Ratchasima, 47% in Khon-Kaen and 64% in Chaiyaphum. Thus,

legal ownershipsecurity is an important factor in the rural economy of

Thailand.

I/ More precisely, the logarithm of price is imputed.
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Table 7.4: Alternative Estimates of the Value
of Ownership Security (Title) a/

Province

Lop Buri Nakhon Ratchasima Khon-Kaen Chaiyaphum

Metho

Direct Estimate

(from Table 7.3) .226 .843 .760 .431

Estimate based on

imputation from titled
to untitled sub-sample .252 .779 .725 .434

Estimate based on
imputation from untitled

to titled sub-sample .195 .925 .723 .419

a/ The estimates are expressed in terms of the difference in the logarithm of prices

of titled and untitled land.
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Moreover, since differential land values reflect in part, differences in

productivity, we expect - at least for the northeastern provinces - that

other indicators of economic performance will demonstrate significant

differences as well. We address the issues of economic performance, such

as investment and output, in the next few chapters.
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Chapter VIII.

The Impact of Ownership Security on
Capital Formation and Land Improvements

The discussion in Chapter II, and the formal iodel presented in

Chapter VI,-postulate that titled farmers accumulate more capital and

invest more in land-improvments than do untitled farmers. This is because

titled farmers have comparatively better investment incentives due to

ownership security perceptions and better access to cheaper and longer term

credit. The data presented thus far indicate that, although Thai squatters

may face relatively little ownership insecurity, they are significantly

more constrained in their ability to obtain institutional credit,

especially'medium- and long-term credit.

In this chapter we provide empirical evidence to substantiate the

theoretical propositions. However,.since the formal model of Chapter VI

contained only one aggregate capital input, we expand the model to include

investments in equipment and land improvements. The model then serves as a

basis for the subsequent econometric work.

The Model

Farmers are assumed to own a given area of land, A. Ownership is

not secure and there is a non-zero probability of eviction, A. A two

period model is assumed in which farmers invest in the first period and

produce in the second. The farmers' objective is to maximize their

expected terminal wealth, as measured by the combined value of output,
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capital and land minus debt repayment. Farmers are assumed risk averse,

with decreasing absolute risk aversion (Arrow, 1971). They can invest in

three types of activities (assets): (a) Capital (R).- equipment, draft

animals, machinery. These are not totally lost in the event of eviction,

but some loss in value may arise from distress sales; (b) Land improvements

and structures (M) - fencing, ground levelling, clearing of trees and

stumps, etc. Although these increase the productive capacity of land, they

are lost "in the case of eviction; 'and (c) Non-agricultural activities and

assets (Z) - these are not affected by eviction and serve as a risk-free

asset. Since the following empirical analysis is based on cross-sectional

data which contain no price variation among farmers, prices are set at

unity.

Agricultural output.(Y) is produ'ced by a'constant-returns-to-

scale production function with three inputs: land, capital and iand

improvements. Productivity is also affected by human capital (S).'

(8.1) y = y(k,m,S); y i ay/300; Yi <0; y > 0 for i0j; i=k,m,S

where lower-case letters denote per acre variables. For simplicity

variable inputs are ignored.. The return to the risk-free activity is

subject to a concave yield function

(8.2) F = F(Z); F' a dF/dZ > 0; F" <0

Land improving investments increase the terminal value of land

(as shown in Chapter VII), but with decreasing marginal returns

(8.3) P = P(m); P' dP/dm > 0; P" ( 0
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Farmers are assumed to be credit-rationed, such that the amount of

credit (L) is negatively related to the eviction risk (1) and is positively

related to the amount of land owned if the lack of formal ownership

prevents the use of land as collateral. The negative impact of eviction

risk on credit supply holds even when the risk is low.

(8.4) L = L(,,A.); 8L/D < 0; L/DA > 0

The budget constraint implies that the total of investments equals

initial wealth (Wo), plus borrowed funds

(8.5) L(0,A) + WO = k * A + m * A + Z

If eviction does not occur, the terminal wealth is

(8.6) V1 - A*y(k,m,S) + P(m)*A + F(Z) - (1+r) * L(1, A)

where r is the rate of interest. For simplicity, the residual value of

capital is set to zero. If eviction occurs, land and output are lost. The

terminal value is then,

(8.7) V 2 = F(Z) - (1+r) * L(,A)

The expected terminal wealth (E(V)], is the probability-weighted

sum of equations (8.6) and (8.7). Using the budget constraint (eq. (8.5)]

to substitute initial wealth, capital and land improvements for Z, the

objective function is

(8.8) Max E(V) = (1-1)*IA*y(k,m,S)+P(m)*A+F[L(,,A)+W o-k*A-m*Al
k,m

-(1+r)*L(O,A)}+ D*{F[L(,D,A)+Wo-k*A-m*A]-((1+r)*L(, ,A)I
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First order conditions for a maximum require

(8.9) aE(V)/3k = [(1-D)*(yk-F')-1*F' ]*A = 0

(8.10) aE(V)/am = [(1-t)*(y.+Pl-F')-*Fl]*A 0

Rewrite the first order conditions (8.9) and (8.10) as,

(8.11) A * [ (1-) * yk - F'j 0

(8.12) A * [ (1-) (Ym + P') - F' ] = 0

The Hessian matrix of the system (8.11) and (8.12) is given by

H 1 1  H 12

(8.13) H = -2 2.H21  H22

where

(8.14) H 1 1 = A*(l-,)*ykk+A*F" < 0; *H2 2 = A*(1- )*(ym+P')+A*F'" < 0

H12 = H2 1 = A*(1-() *ymk+A*F"

The second-order conditions for a maximum require that the determinant

of H be positive

(8.15) H1 1 *H2 2-HI2
2 = A2 .(1-)

2.(Y.+p") (ykk)+A 2*(1-) *F"*(ykk+ymm+p

+A 2 -(F")2-A 2.(1-) 2.y2 -A 2 *(F")-2.A2.(1-') .ymk_'

= A*-2 mm kk k kk)]+A*(1-) *F"'(ykk+ymm+P"-2Ymk)
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By the concavity of the per-acre production function, ym/kk mk

All the other terms are clearly positive, and thus the determinant is

positive.

The effect of eviction risk ():

The effect of ownership insecurity is demonstrated by assuming a

small increase in the probability of eviction (4). Differentiating

equations(8.11) and (8.12), obtains

dk ,, aL
H1 1 H 1 2  dk + F"

(8.16) * I = A.*
H2 1  H 2 2  dm A ym P +

U0L

By equations (8.11) and (8.12), +P=yk. Denoting yk+F" ,

and employing Cramer's rule,. eq. (16.8) yields

(8.17) dk= *A*(H22-H 1 2 ) = * A2 * ( .-4)*(y mk)< 0
dT A mm Ymk)0

where A is the determinant of the Hessian matrix. Since X > 0, A > 0 and

dk
ym +" k < 0, it follows - < 0.

A similar calculation yields

(81) dm X*A (1 0' I
(8.18) = H .1112) = A *( (kkmk) <0

Since X>0 even when t=0, the positive impact of the legal status

of land on credit supply is sufficient to generate inequalities (8.17) and

(8.18) even when actual eviction risk (1) is low. Conversely, even when

credit supply is not binding (ML/H-=0), the existence of a non-zero

eviction probability is sufficient to generate inequalities (8.17) and

(8.18).
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Econometric specification

Equations (8.11) and (8.12) are implicit (and highly non-linear)

functions defined over the endogenous variables K and M, and the exogenous

variables D, Wo, A and S. They may be viewed as structural equations.

Solving these equations for K and M in terms of the exogenous variables,

yields the reduced form equations

(8.19) K = K(Q, Wo, A, S)

(8.20) M = M(O, W0, A, S)

The exact specifiQation of (8.19) and (8.20) requires an explicit

specification of LO, A), P(M), Y(A, K, M, S) and F(Z). Since these

functions are non-linear, the resulting specification of equations (8.19)

and (8.20) is not tractable for econometric purposes. Therefore, we

estimate a log-linear approximation of eq. (8.19). Land-improvements (M),

present a further difficulty. The data are given in a binary format (i.e.

the presence or absence of a land improvement), rather than as a value for

the improvement. This dictates a dichotomous-choice econometric m6del.

Since the theoretical model considers only a two-period horizon, the time

dimension is missing in the reduced-form equations (8.19) and (8.20). The

empirical analysis accounts for this by adding a variable for the number of

years the farmer has been the principal decision-maker on the farm (denoted

as "experience"). It is expected that ceteris paribus, a longer period as

decision-maker will facilitate more capital accumulation and land-improving

investments.

The central hypothesis is that legal ownership security

positively affects investments. Since all squatters in a province face the

same risk of eviction, this risk is represented by a dummy variable taking
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a value of zero for squatters (positive risk) and one for legal owners (zero

risk)./

Comparisons of mean levels of capital per unit of owned land (where

capital is measured as the current value of equipment and animals, and land

is considered owned whether or not it is legally possessed) show that the

capital/land ratio is higher for titled farmers than for untitled ,farmers.

This difference is 25% for Lop Buri, 63% for Nakhon Ratchasima, 97% for

Khon-Kaen and 6% for Chaiyaphum (Table 8.1). Similar differences prevail

even when the measure of owned land is adjusted to reflect land quality and

market access differences. (The appendii to this chapter describes the

procedure for adjusting the amount of land owned to account for differences

in quality.)

Although these statistics are compatible with theory, a more

rigorous test is required. Other attributes and factors, which may

systematically differ among farmers, need to be controlled for. We thus

estimate a log-linear specification of the reduced-form equation (8.19),

where 1-4 is represented by the dummy variable indicating ownership 
of titled

land, Wo is the farmer's initial capital adjusted for .cost-of-living

differences over time, and S is the years of schooling. The amount of land

owned (A) is adjusted for differences in quality and market access.

Differences in the time span over which capital has accumulated 
are also

measured by the variable "experience". The dependent variable is the current

value of capital owned.

Regression results are presented in columns 1-4 of Table 8.2. The

1/ The sample contains a small number (18 percent) of farmers who had both

titled land outside the forest reserve and untitled land within the

forest reserve. Since the titled holdings could serve as collateral,

these farmers were grouped with the fully titled farmers in the title

dummy variable.
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Table 8.1: Capital per Rai Owned, Classified by Title Status a/

Province Lop Buri Nakhon Ratchasima Khon-Kaen Chaiyaphum

Farmer Group Untitled Titled Untitled Titled Untitled Titled Untitled Titled

Item Farmers Farmers Farmers Farmers Farmers Farmers Farmers Farmers

(i) Capital value
(Baht/rai) 729 915 809 1332 700 1378 694 738

(ii) Capital value
adjusted for
differences in
land quality h/ 729 906 809 1177 700 1238 694 738

Mean land quality index c/ 92 93 76 86 71 79 83 83

Sample size 100 84 89 72 61 82 120 112

a/ 6.25 Rai I hectare

b/ To adjust for quality differences, the capital per rai of the titled farmers is
divided by the ratio (quality index of titled land/quality index of untitled land).

c/ The quality index is based on parameters estimated in the hedonic price equations reported in Chapter VII.
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estimates .for the three northeastern provinces confirm that ownership

security induces higher capital accumulation: the coefficient of the

ownership security variable (the title dummy) is (statistically)significantly

greater than zero at the 95 percent one-tailed confidence level for Nakhon

Ratchasima and Khon-Kaen, and at the 94 percent one-tailed confidence level

for Chaiyaphum. In Lop Buri, the coefficient for ownership security is not

(statistically) significantly different from zero. This result is compatible

with the ample supply of non-institutional credit in the province, which

diminishes the importance of ownership titles (see discussion in Chapter V).

As expected, the amount of owned land has a positive (and statistically

significant) effect on capital accumulation. Similarly, the more years the

farmer has been the decision maker on the farm, the larger the amount of

capital owned, although the effect is not significant in Lop Buri. Higher

initial capital implies higher present capital in the three northeastern

provinces. Education has the expected effect on capital in Lop Buri

(significant coefficient) and Khon-Kaen. , The systematic content of the

estimated equation is significant: F statistics are much higher than the

critical value, even though only a small portion of the,variation in capital

is explained by the model. Such a result is common in cross-sectional

studies.

Similar to the theoretical model, the specification employed in the

regressions reported above assumes that land presently owned by a farmer is

either exogenously given or is predetermined to capital accumulation.

However, if the present amount of owned land is an endogenous decision

1/ The lack of significance for the parameter of education in the

northeastern provinces may be due to the very small degree of variation
in number of years of schooling (most farmers have the mandatory 4-year
schooling level).



Table 8.2: Regressions of Capital Stock and Owned Land

Dependent Capital Stock Capital Stock Land (Adjusted forVariable (Variant 1) (Variant II) Quality Differences)
Province Lop Nakhou Khon- Chaya- Lop Nakhon Khon- Chaiya- Lop Nakhon Khan- Chaiya-Explanatory Buri Ratchasima Kaen phum Buri Ratchasima Kaen phum Buri Ratchasima Kaen phumVariable (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Constant 1.433 1.354 , 2.605 4.130 6.237 2.625 2.655 4.660 2.819 1.277 .674 1.608(.988) (.776) (1.787) (3.164) (4.439) (1.459) (1.746) (3.580) (8.172) (4.063) (1.934) (5.714)
Owned Land al 1.659 1.328 .782 .660 - - - -

(6.254) (4.196) (2.477) (2.262)

Experience b! .159 .695 .925 .603 .416 1.007 1.221 .851 .205 .195 .459 .370(.490) (1.679) (2.321) (1.991) (1.137) (2.389) (3.258) (2.920) (2.287) (2.653) (5.342) (5.833)
Education .349 .034 -.001 .023 .345 .087 .031 -. 013 .005 .046 .042 -.060(2.363) (.146) (.003) (.140) (2.117) (.365) (.189) (.077) (.118) (1.103) (1.119) (1.662)
Initial Capital -.007 .006 .054 .062 .032 .056 .065 .070 .211 -.025 .017 .025(.201) (1.326) (1.226) (1.444) (.833) (1.061) (1.472) (1.624) (2.234) (.275) (1.633) (2.674)
Initial Land - - - - -. 012 .225 .045 .237 .044 .?43 .090 .144

(.116) (1.438) (.399) (1.517) (1.789) (8.902) (3.464) (4.245)
Father's Land - - - - .Q57 .337 .324 .067 -. 031 .090 .140 .039

(G393) (1.436) (1.545) (,.560) (.364) (2.200) (2.917) (1.499)
Title Dummy .032 .972 1.444 .608 .353 .987 1.402 .787 .159 .019 -. 080 .239(.087) (2.103) (3.490) (1.609) (.880) (2.070) (3.180) (2.094) (1.612) (.223) (.788) (2.946)

F Value - 9.60 7.27 6.74 5.18 1.25 3.81 4.92 3.92 2.87 19.57 9.90 15.52

R2 .20 .15 .17 .10 .04 .10 .15 .09 .08 .36 .24 .29
Number of
Observations 199 219 171 232 199 219 171 232 199 219 171 232

Note: Figures in parentheses indicate It' values.
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variable accumulated over time (as assumed in the model of Chapter VI),

then the estimation procedure above is invalid. Owned land may then be

correlated with the error term in the capital equation (8.19), yielding

biased estimates. As estimated above, the capital equation is then a

semi-reduced form, with one endogenous variable (A) on the right-hand

side. To overcome this potential problem we formulate a reduced-form

equation for owned land adjusted for quality. The equation includes the

initial amount of land owned by the farmer, the land owned by the farmer's

father as well as the exogenous variables in equation (8.19). These

exogenous variables are expected ,to affect the amount of land owned at

present. Specifically, titled land may have been used as loan collateral

to acquire additional land. Substituting for owned land in the capital

equation (8.19) by using the reduced-form equation of land, yields a full

reduced-form equation for capital that includes initial land and the

father's land as additional explanatory variables.

Table 8.2 presents the results for this variant of the capital

equation [columns (5)-(8)] and the coefficients for the reduced-form land

equation (columns (9)-(12)]. These coefficients change little from those

in variant I. The main difference is a substantial increase in the title

dummy coefficient in Lop Buri, though it is still not statistically

significant. In the reduced-form equation for land in Lop Buri and

Ohaiyaphum provinces, the title coefficients are significantly greater than

zero at the 90 percent confidence level. This suggests that in these two

provinces the credit advantages provided by titled land are partially used

to acquire more land.
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In Khon-Kaen and Nakhon RatchasIma provinces however, a secure

title does not induce land acquisition. As the reduced-form equation for

land of these provinces shows, title possession has a small and

insignificant effect on the amount of land owned. A statistical test

confirms that, even when the amount of land owned is an endogenous

variable, titled land owners in the three northestern provinces accumulated

more capital per unit of land than untitled land owners. The formal test

is simply the zero hypothesis that the coefficient of the title dummy in

the reduced-form land equation [columns (9)-(12) in Table 8.2] is not

different from the coefficient of title in the reduced form capital

equation [columns (5)-(8) in Table 8.2], versus the alternative hypothesis

that the coefficient in the capital equation is larger than that of the

land equation. Since the two estimates are independent, the variance of.

the difference is the sum of the individual variances. The zero hypothesis

is rejected at the 95 percent confidence level in Nakhon Ratchasima and

Khon-Kaen, and at the 90 percent confidence level in Chaiyaphum. In Lop

Buri province, however, one cannot reject the hypothesis that possession of

-formal titles does not induce changes in capital/land ratios. The same

conclusions are derived from a reduced-form estimate of the equation for

the capital/land ratio, which differs from the above test because

continuous variables are expressed in per-rai terms. The coefficients of

the title dummy variable in three northeastern provinces are significantly

greater than zero at the 95 percent confidence level (Table 8.3).

The estimated parameters of the title dummy variable in Table 8.3

indicate that in Nakhon Ratchasima and Chaiyaphum provinces, the capital

stock per unit of land of a farmer with land title is about 105 percent and
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56 percent higher, respectively, than that of a farmer without secure

ownership holding all other attributes identical. 1/ The impact of title

is larger in Khon-Kaen province; the capital/land ratio is about 253

percent higher for a titled farmer. The difference in Lop Buri is only 5

percent, and is not statistically significant.

Land improvements

Land improvements are land-embodied investments which either

maintain or enhance the productive capacity of land by preventing erosion

and moisture loss. Our data cover two major types of land improvements:

(a) bunding, in which the field is divided into sub-plots by raised earth

walls, thus allowing better water control and moisture retention;

and (b) clearing of stumps, which increases the productive surface area and

facilitates better and faster soil preparation using mechanized power.

Since such improvements require labor and mechanized or draft power, cash

or credit is needed. 2/ And since the risk of eviction is an

obviousdisincentive for improving untitled tracts, a sufficient degree of

ownership security is required. These two aspects thus imply a higher

likelihood of land improvements on titled tracts.

Table 8.4 presents the freqqency of land improvements on titled

and untitled plots of land. In Nakhon Ratchasima and Khon-Kaen both types

of land improvements are significantly more common on titled plots. In Lop

1/ Since the regressions are logarithmic, one needs to convert the

coefficient from natural logarithm to percents, e.g., for Nakhon

Ratchasima 1.05 = [exp(.718)] - 1.

2/ While family labor could be used for these improvements in the slack

dry season, it does have an opportunity cost: off-farm work in the

cities during the dry season is common among sample farmers.
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Table 8.3: Regressions of Capital/Land Ratios

Province Lop Buri Nakhon Khon- Chaiyaphum
Explanatory Ratchasima Kaen

Variable

Constant 3.701 2.985 2.741 3.626
(3.898) (2.499) (2.558) (4.209)

Experience .258 .595 .649 .463
(1.031) (2.014) (2.350) (2.180)

Education .324 .068 -.005 .039
(2.858) (.414) (.046) (.335)

Initial Capital -.024 .055 .081 .070
(.562) (1.028) (1.687) (1.579)

Father's Land -.158 -.097 .439 .158
(1.176) (.531) (.364) (1.014)

Title Dummy .044 .718 1.262 .444
(.160) (2.163) (4.040) (1.664)

F Value 1.79 2.36 4.66 1.91

R2 .05 .06 .15 .05

Number of
Observations 199 219 171 232
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Buri and Chaiyaphum improvements are not significantly more common on

titled plots. However, for the pooled data, the frequency of bunding and

stump clearing is significantly higher on titled plots. These findings

indicate that land improvements relate to ownership security, as suggested

by theory.

However, several important differences among the plots may affect

land improvement decisions. Similarly, differences among farmers may also

affect land improvements. Thus, in analogy to the preceding regression

equations, logit estimates are obtained of the coefficients of variables

affecting land improvements. The interpretation of the parameter of the

title dummy variable in the logit.equation is similar to the one in the

capital regression in that the parameter measures the ceteris paribus

effect of legal ownership status on the.probability of land improvements.

To maintain consistency with the theoretical decision model, the analysis

considers only the plots improved by the present decision-maker and

unimproved plots.

In addition to farmer characteristics used earlier, several

plot-specific variables are incorporated in the analysis as explanatory

variables. First, the number of years since the present decision-maker

acquired the plot is expected to be positively related to land

improvements. This is because land improvements are accomplished over

time. Second, due to technical incentives or economies of scale, plot size

is expected to be positively related to bunding. For example, larger plots

gain more from bunding than do smaller plots since unequal water retention

is more prevalent on smaller plots. The effect of plot size on stump

clearing is expected to be negative, since the cultivable area on a larger

plot is greater and hence requires less clearing. The overall productive



Table 8.4: Incidence of Land Improvements
(Percent)

Province Lop Buri Nakhon Ratchasima Khon-Kaen Chaiyaphum Pooled

Titled Untitled Titled Untitled Titled Untitled Titled Untitled Titled Untitled

Farmer Group Plots Plots Plots Plots Plots Plots Plots Plots Plots Plots

Bunding 19 32 66 44 71 49 67 64 61 49

Clearance of Stumps 77 76 63 29 50 38 76 76 64 56

SO

Sample Size 211 216. 251 284 258 189 129 332 549 .10211
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quality of the plot is expected to have a positive effect on investment

incentive for land improvements, since the return on the improvement is

higher. Therefore, we introduce a plot-specific quality index to account

for attributes such as soil type, slope, availability of irrigation and

location. The index is constructed-using coefficients from a hedonic price

analysis of land values (see appendix to this chapter). We also introduce

a dummy variable for lowland plots in the bunding equation since bunding is

more likely on lowland plots suitable for paddy cultivation.

Estimated coefficients are presented in Table 8.5. The results

show that in Nakhon Ratchasima and Khon-Kaen provinces, the probability for

bunding is significantly higher (at the 95 percent confidence level) on

titled plots than on untitled plots. The magnitude of the effect of title

is substantial. In Nakhon Ratchasima and Khon-Kaen, the probability of

bunding for a titled plot is higher by 31 and 20 percentage points,

respectively, than on an identical untitled plot, owned by: an identical

farmer./ The effect of ownership security on the probability of bunding

is not statistically significant in Chaiyaphum and Lop Buri provinces.

However, as expected, the sign of the coefficient in positive.

In the estimates for land improvement by stump clearing, land

titles have a statistically significant effect (at a 90 percent one-tailed

I/ The effect of a variable in a logit equation is calculated as follows:

The logit specification is P=exp(6'x)/[1+exp(8'x)] where P is the

probability of adoption, x is a vector of explanatory variables, and 0

is a vector of coefficients. dP/dxi= ai* xi - pi*(1-Pi).

In the case of title xi=1. The level of P used in the calculation

is the sample mean rate of adoption for the untitled farmers.



- 140 -

Table 8.5: Logit Estimates of Deterinants of Land Improvements

land Improvemnt Bunding Clearing of Stumps

Province Lcp Nakon Khn Chaiya- Lap Nakhon Khon- ~halya-

BurL Ratchasima Kaen phbm Buri Ratchasna Kaen phun

Variable

Constant -5.973 -5.903 -4.561 -. 782 .-.371 -1.596 -4.260 -.298
(3.328) (3.691) (2.175) (.639) (.219) (.910) (2.375) (.304)

Education -. 034 -. 284 -. 168 -. 090 0055 -. 119 -. 032 -.0036
(.282) (1.797) (1.194) (.777) (.435) (.753) (.283) (.033)

Father's Land -. 137 .017 -. 221 -. 176 -. 057 -. 331 -. 014 -. 0535
(1.229) (.115) (1.072) (1.911) (.474) (2.046) (.067) (.660)

Initial-Capital -. 010 -. 056 .009 -. 050 .037 -. 042 .012 -. 0074
(.338) (1.674) (.235) (1.471) (1.276) (1.220) (.347) (.240)

Initial Land .001 -. 091· -. 253 -. 284 -. 121 .229 -. 159 -. 192
(.015) (.757 (2.114) (2.244). (1.454) (1.504) (1.423) (1.802)

Experience .350 .198 -. 070 -. 767 .236 .513 .106 .293
(1.008) (.573) (.175) (2.137) (.649) (1.231) (.281) (1.130)

Plot Type 2.587 1.690 - 2.852 1.895 n.a. n.a. n.a. n.a.
(lowland/upland) (5.463) (4.045) (5.395) (5.171)

No. of Years .058 .072 .060 .065 .009 .015 .025 .021
Plot is Owned (2.678) (3.719) (2.691) (3.279) (.409) (.774) (1.309) (1.396)

Quality of Land 2.717 4.313 1.072 2.619 .227 1.605 4.720 .583
(2.009) (4.136) (.612) (2.446) (.208) (1.688) (3.391) (.749)

Plot Area .197 .655 1.452 1.402 -. 072 -. 570 -. 090 -. 053
(.934) (3.366) (5.581) (5.653) (.349) (2.784) (.440) (.267)

Title Dummy .271 1.242 .806 .077 .516 .667 .472 .022
(.862) (4.131) (2.081) (.228) (1.715) (2.139) (1.371) (.079)

Likelhod
Ratio Statistic 202.4 77.5 144.0 127.8 43.7 76.4 28.9 13.9

Nunber of
Observations 365 361 267 308 242 259 204 292
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confidence level) in all provinces except Chaiyaphum. The coefficients

imply that the probability of stump clearing on titled plots is higher by 9

percentage points in Lop Buri, by 14 percentage points in Khon-Kaen, and by

11 percentage points in Nakhon Ratchasima, than for identical untitled

plots and identical farmers. .

Among the other variables in the logit equation, the plot quality

and the number of years the plot is owned consistently exert a positive

(and often highly significant) influence on the probability of land

improvements. Plot area has the expected sign in the two .equations. Most

farmers' characteristics are not statistically significant in explaining

investment in land improvements. As expected, the likelihood of bunding is

greater on lowland plots.

Overall, the empirical evidence supports the hy0othesis that land

ownership security induces higher levels of land improvements. This result

is consistent with the evidence on the effects of land ownership security

on capital formation presented earlier.

The empirical analysis thus indicates that the possession of a

legal land title contributes significantly to higher capital formation and

increased land improvements. These results imply that provision of secure

legal ownership to squatters will increase the productivity of their land,

since capital/land ratios will increase once all adjustments have been

made.
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Appendix to Chapter VIII

Adjustment for Land Quality

Land quality, as defined in this paper, pertains to soil

characteristics and other physical attributes of the land which make one

plot more productive than another. The index of quality utilized in this

chapter incorporates the following attributes:

(a) soil (black, not black)

(b) slope (flat, not flat)

(c) whether land is upland or lowland

(d) access to irrigation (year-round, seasonal, rainfed)

(e) availability of all-weather road to market

(f) travel time to nearest market

(g) availability of all-weather road to village

(h) travel time to the village

The weights for'combining these attributes into a composite index

are the coeffients of the hedonic land price equation reported in Chapter

VII. The quality index of a plot is a weighted sum of these indicators.

Multiplying the quality index of a plot by the area of the plot, and

summing over all the plots owned by a given farmer provides 
the area of

land owned, adjusted for quality.
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Chapter IX.
The Impact of Ownership Security on.

Input Use and Farm Productivity

The theory presented in Chapters II and VI, as well as the

empirical results of the analyses of land values and capital formation,

suggest that productivity is higher on lands for which the farmer has

secure (titled) ownership. The analysis of credit supply indicated that

compared to untitled farmers, titled farmers receive a significantly larger

volume of institutional credit which is cheaper than alternative sources of

credit. This implies that the effective input cost for titled farmers is

lower than that for untitled farmers. In addition, if production

complementarity exists-between capital and variable inputs (i.e. if cross

derivitives in the production function are positive), then, the higher

level of capital formation on titled farms would induce a higher demand for

variable inputs.

In this chapter we seek to validate the hypothesis that

productivity and input use per unit of land are higher among titled

farmers than untitled farmers. The analysis is restricted only to Lop

Buri, Nakhon Ratchasima and Khon-Kaen provinces, using data obtained for

the 1984/85 wet season. The data for Chaiyaphum province obtained in 1986

for the 1985/86 season could not be used because the province was afflicted

by a severe drought, and more than 75 percent of sampled farmers in the

province were affected. Thus, any analysis of input and output data in

Chaiyaphum would be unreliable.

Because many sampled farmers have more than one plot of land, and

because most,grow several crops simultaneously on a given plot, the
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analysis pertains to the aggregate value of agricultural output produced by

the household and to the aggregate volumes of various inputs used by the

household. The implicit assumption is that each household uses the

resources at its disposal in an optimal way so that comparisons of

aggregate input and output values across households are valid.

In the analysis below, differences in land quality and other

physical and economic characteristics of the land are controlled for by

using a land quality index (based on the analysis of land values in Chapter

VII). The index gives premium to better soil, flatter slope, availability

of irrigation, favorable market and village location, etc. (see appendix to

Chapter VIII). Land which has a higher quality index-is expected to

generate more output than land of a lower quality index.

Table 9.1 presents the sample means for output value and input

use for households classified by titled or untitled land holders. In all

provinces output per.rai (6.25 rai = .1 hectare) is higher for titled

farmers than for untitled farmers. Similarly, the use of various inputs is

higher among titled farmers in all provinces except for the case of draft

power in Lop Buri. While these means are compatible with the hypothesis

stated earlier, there are two reasons why they cannot be taken as a

conclusive proof. First, as in any cross-sectional sets of data on inputs

and outputs, standard deviations are very large and statistical

significance of the differences cannot be established. Second, although

land quality is controlled for, there may be other factors which vary

systematically across farmers in the two subsamples. Thus, farmer

characteristics need to be controlled for.



Table 9.1: Sample Means of Per-Rai Input and Output Values,

Adjusted for Differences in Land Quality

Province Lop Buri Nakhon Ratchasima Khon-Kaen

Item per rai of Untitled Titled Ratio of Untitled Titled Ratio of Untitled Titled Ratio of
land adjusted Farmers Farmers titled to Farmers Farmers titled to Farmers Farmers titled to
for quality untitled untitled untitled
differences (N=93) (N=84) (N=87) (N=-72) (N=65) (N=77)

1. Output

Value (B) 671 747 1.113 687 744 1.083 554 701 1.265

2. Labor Days 6.30 7.50 1.190 11.80 13.45 1.140 14.50 16.00 1.103

3. Cost of Draft
Power (B) 162 161 .994 364 530 1.456' 185 250 1.351

n

4. Other Input
Costs (B) 336 341 1.014 80 114 1.425 68 96 1.412

Notes: 1. Output value is the aggregate of all crops grown on all household plots.

2. "Labor days" includes family labor, hired labor and exchange labor.

3. Cost of draft power includes the costs of hired animal and machinery plus the imputed

cost of using family owned animals and machinery.

4. Other input costs include fertilizers, pesticies, herbicides, fuels and other inputs.

5. Cash costs are measured in Thai Baht (B). In 1985, 26.3 B $1 US.
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To more rigorously test whether output levels and input

use differ significantly between titled and untitled farmers, we performed

a regression analysis of output and input use per unit of land. Since the

effect of titled ownership on productivity is partially derived through the

higher capital intensity it induces, capital cannot be perceived as an

exogenous variable in the present context. The-specification used is

therefore a reduced-form, in which only exogenous variables or variables

predetermined in a long-run sense, were included as explanatory variables.

The.explanatory variables are listed below.

(1) Education - a standard measure cf human capital. As shown by

Jamison and Lau (1982),.Thai farmers with more formal schooling had

higher productivity. However, there is relatively little variation

for this variable, since most farmers attended the -mandatory 4-year

elementary school program.

(2),(3) Initial land, Initial capital*- measures of initial wealth

estimated through the farmer's recollection of the endowments he

had when he became the decision-maker for the current family farm

enterprise. These initial endowments affect positively the amount

of capital and land owned at present (see Chapter VIII), which in

turn, affect productivity.

(4) Father's land - an indicator of the initial wealth of the farmer

which may have positvely affected the farmer's accumulation of

capital.

(5) Land quality - The land quality index used for this analysis

excludes quality indicators which represent land improvements

introduced by'the farmer, since these, like capital, are endogenous
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variables affected by ownership of titled land. Higher quality

land is more productive, and would contribute positively to

observed levels of output, ceteris paribus.

(6) Experience -- the number of years the farmer has been the primary

decision-maker on the family farm. This variable is highly

correlated with age and represents both a measure of experience,

which may increase productivity, and a time dimension related to

capital accumulation. The analysis in Chapter VIII showed that

more experienced farmers, or older farmers, have more 'capital.

(7) Number of Adults -- the number of adult family members (ages 14-65)

actively involved in the agriculture. This variable represents a

fixed family resource which can be augmented by hired laborers.

However, in contract to hired laborers, family members are more

motivated and also perform supervisory roles (Feder, 1985).

(8) Problem_dummy -- represents adverse conditions such as pest attacks

or floods which may have ndgatively affected the farmer's output.

A dummy variable was constructed with the value 1 for farmers

affected by a problem and zero otherwise.

(9) Title dummy - represents the impact of legal (secure) ownership.

This dimmy variable takes the value 1 if the farmer owns titled

land and zero otherwise. /

1/ A small number of farmers in the sample (less than 18%) had both titled

land outside the forest reserve. Since the titled holdings could

serve as collateral, these farmers were grouped with the fully titled

farmers in the title dummy variable.
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In a regression with the above specification the effect of title

represents both long-term and short-term effects, since the present capital

owned and land improvements are not included among the explanatory

variables. Thus, the title dummy variable accounts for the long-term

effect of secure ownership through capital accumulation as well as for the

short-term effect on variable input use through improved access to

short-term credit.

The dependent variables (expressed per unit of cultivated land)

are:

(1) Value of output of crops grown during the wet season on all plots of

land cultivated by the household. Farmers may grow more than one

type of crop on any of their plots.

(2) Number of labor days for both'family members and hired laborers used

for all crops grown and all plots cultivated by the household.

(3) Expediture on "power" inputs, defined as the cost of machinery hours

or animal days used to grow the crops defined in (1) above. In the

case of family-owned machinery or animal, the value of the service

was imputed using the mean price of these services for the sample in

the respective province. As in (2) above, this input is aggregated

to the household level.

(4) The expenditure on other inputs, such as fertilizers, pesticides,

herbicides, etc., aggregated to the household level.

Table 9.2 reports the results of four reduced-form logarithmic

regressions, with all continuous variables defined per rai of cultivated

land. In all equations for the northeastern provinces, the title dummy



Table 9.2: Regression Results for Output and Inputs

Dependent Output Value per Rai Labor Days per Rai Draft Power Cost Per Rat Other Input- Cost per Rat

Variable

Lop Nakhon Khon Lop Nakhon Khon Lop Nakhon Khon Lop Nakhon Khon

Explanatory Burt Ratchasima Kaen Burt Ratchastima Kaen Burt Ratchasima Kaen Burl Ratchasima Kaen

Variables

Constant 6.4050 6,5830 6.0620 1.7280 2.5620 2.1530 4.8510 4.0440 3.8070 4.7370, 4.2860 4.0680

(19.050) (27.520) (20.070) (4.941) (10.800) (9.742) (14.250) (7.319) (8.312) (7.221) (13.780) (8.974)

Education .0506 .0204 .0318 .0061 -.0232 -.0055 -.0387 .0688 .0100 .0871 .0423 -.0234

(1.256) (.615) (1.042) (.145) (.705) (.250) (.948) (.899) (.217) (1.106) (.981) (.510)

Initial Land -. 0488 -. 0442 -. 0414 -. 0081 .0439 -. 0030 .0665 -. 0511 .1329 -. 0603 -. 0089 .0202

(.459) (.923) (.673) (.734) (.925) (.066) (.618) (.462) (1.423) (.291) (.144) (.219)

Father Land .0903 -.0779 -.0073 .0785 .0035 -.0239 .0165 -.1766 .0395 .0556 -.0214' .0176

(1.833) (1.879) (.171) (1.531) (.0862) (.760). (.332) (1.845) (.606) (.578) (.397) (.373)

Initial CapitaL .0042 -.0103 -.0119 .0242 .0088 -.0154 .0130 .0075, .0130 .0466 .0080 .0164

(.293) (.976) (1.013) (1.619) (.844) (1.785) (.894) (.309) (.730) (1.658) (.583) (.928)

Land Quality -.0852 .3899 .2614 -.526 .0223 .1899 .4475 -.2221 -.1443 -2.035 .3753 -.2602

(.223) (2.165) (1.132) (1.327) (.125) (1.124) (1.159) (.534) (.412) (2.736) (1.602) (.751)

Experience -.0612 -.0238 .0509 -.1415 -.0861 .1436 .0343 .3650 .3166 -.1735 .0605 -.1436

(.693) (.308) (.726) (1.539) (1.417) (2.797) (.384) (2.578) (2.977) (1.006) (.759) (1.364)

No. of Adults -. 1096 .6331 .2867 1.894 .7572 .8439 .3659 -. 7961 .3290 .8835 .3303 .8508

(.207) (2.676) (1.690) (3.443) (3.229) (6.799) (.683) (1.457) (1.279) (.856) (1.074) (3.342)

Problem Dummy -.5110 -.8373 -.4884 -.1453 -.2953 -.1510 .0419 -.1191 .1669 .0683 -.2915 .4263

(3.753) (8.131) (3.208) (1.026) (2.893) (1.355) (.304) (.501) (.723) (.257) (2.176) (1.866)

Title Dummy .0441 .1118 .2364 .1368 .1368 .0786 -.0528 .3268 .2386 .1687 .2200 .2984
(.453) (1.645) (2.854) (1.351) (2.032) (1.298) (.536) (2.0823 (1.900) (1889) (2.490) (2.401)

R .102 .314 .178 .137 .143 .342 .026 .105 .128 .072 .088 .176

F-Value 2.39 10.61 3.87 3.32 3.89 9.28 .57 2.73 2.64 1.633 2.25 3.81

No. of Ohs. 199 219 171 199 219 171 199 219 171 199 219 171
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variable is significantly larger than zero at the 90 percent (one-tailed)

confidence level. However, in Lop Buri province, the effect of ownership

security is positive in three equations, but is statistically significant

only in the labor equation. The results imply that in Nakhon Ratchasima

output value per rai is about 12 percent higher on land cultivated by

titled farmers than by untitled farmers. In Kohn-Kaen the difference is

higher, about 27 percent. Input use per rai is consistently higher on land

cultivated by titled farmers. In Nakhon Ratchasima and Khon-Kaen

provinces, respectively, labor use is higher by about 15 percent and 8

.percent, draft power use is higher by about 39 percent and 25 percent, and

other input use, such as fertilizers and pesticides, is higher by more than

23.percent and more than 34 percent._/

The analysis of output value reported above considered

agricultural revenues related to cropping activities. The data are

reasonably accurate because activities were enumerated on a plot-by-plot

basis, and within each plot, on a crop-by-crop basis. The survey also

covered additional household income data pertaining to on agricultural

activities other than cropping (e.g. sale of fruits and vegetables from

home gardens, poultry and related by-products, sale of other livestock) and

non-agricultural activities (e.g. charcoal making, bamboo products). These

data are possibly less accurate than cropping activity data because they

were obtained as an aggregate estimate by the farmers without detailing the

1/ Since the regressions are logarithmic, the parameters of explanatory
variable are converted to percentages using the calculation exp. (B)-1,

where B is the regression parameter and exp. is the exponential
operator.
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specific activities. Only about half of the sampled farmers had any income

from non-cropping activities, and on average, excluding Qff-farm

employment, it amounted to less than one-third of such a household's

revenue. Nonetheless, some farm capital (e.g. transport equipment) is used

to generate these revenues, as well as credit. Since capital and credit

are positively affected by the ownership of titled land, it can be

postulated that, in addition to cropping income, other farm incomes are

also related to ownership of titled land and to the other factors used in

the reduced-form-regressions reported in Table 9.2.

Estimates analogous to the first three columns of Table 9.2, but

based on a broader concept of farm revenue, / are presented in Table 9.3.

The estimated title effects for the two northeastern provinces show

relatively little change from the parameters reported earlier. The main

difference is in the results for Lop Buri province. In this province, the

regression. with the narrower revenue concept indicated a small positive

productivity advantage (not significantly greater than zero) for titled

farmers. The estimate reported in Table 9.3, however, is substantially

larger and is significantly greater than zero at a 90 percent (one-tailed)

confidence level. The results are thus similar for the three provinces,

indicating that farm revenue from cropping and other productive activities

is 12 to 20 percent higher among titled farmers than untitled farmers.

While this is an observation from a single cross-sectional

study, it is compatible with other results focusing on differences in

1/ Income from off-farm employment, which is quite common in our study
areas in the off-season months, is not included in this analysis since
in most cases it does not require capital or credit.
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Table 9.3: Reduced Form Regressions of Farm Revenues
from Agricultural and Non-agricultural Activities a/

Province Lop Buri Nakhon Ratchasima Khon-Kaen
Explanatory

Variable

Constant 6.5410 6.5760 5.7680
(20.390) (23.760) (16.130)

Education .00850 .0554 .0367
(.220) (1.443) (1.015)

Initial Land -.1160 -.0101 -.1274
(1.133) (.182) (1.748)

Father Land .0928 -.0043 -.0051
(1.968) (.089) (.098)

Initial Capital -.0062 -.0168 -.0370
(.451) (1.373) (.266)

Land Quality .0491' .5544 .3848
(.135) (2.661) (1.407)

Experience -.0573 . -.0173 .1428
(.679) (.244) (1.720)

No. of Adults 1.1650 .8141 .9528
(2.306) (2.975) (4.745)

problem Dummy -.4277 -.6803 -.1090
(3.295) (.571) (.605)

Title Dummy .1351 .1196 .1889
(1.447) (1.522) (1.926)

.14 .24 .29

F Value 3.321 7.424 7.229

go. of Observations 196 h/ 219 171

a/ Excludes income from off-farm employment.

b/ Three observations dropped due to missing data on other incomes.
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capital/land ratios (Chapter VIII) and differences in land values (Chapter

VII). It is thus quite plausible to view the estimated productivity gap

between titled and untitled farmers as a permanent one. As long as the

distortion causing differential factor ratios (and thus differential

productivity levels) remains, the economy sustains a significant welfare

loss from unrealized potential output. This distortion is the result of

classifying lands which are being cultivated -- and which will continue to

be cultivated - as forest reserves, where legal titles cannot be

granted.

Alternative calculation of output effects

The results in Table 9.2 (Columns 1-3) and Table 9.3 provide a.

direct estimate of the-impact of ownership security on p'roductivity (given

by the estimated parameter of the title dummy variable). There is,

however, an alternative way of calculating the productivity effect

indirectly by using the estimated effects of ownership security on

production inputs, capital and land improvements. This alternative

calculation is undertaken to check the robustness of the results.

Suppose that the value of output is related to production through

a Cobb-Douglas production function given by

(9,1) Y = K' * (Z * A)* V * X7 * L

where K is capital, A is land area, Z is a composite land quality index

involving attributes utilized in the hedonic price analysis of Chajlter VII

(including land improvements), V is the draft power input, X is other
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variable inputs, L is labor and a, 8, y, n, X are corresponding output

elasticities.

Since the adoption of land improvements is defined in

probabilistic terms, the quality index should more properly.be defined as

the expected quality index [i.e. E(Z)]. To calculate the proportionate

output increase resulting from the granting of land title to a squatter

(holding A constant), equation (9.1) is log-differentiated, yielding

(9.2) dY/dT dK/dT ]+$.rdE(Z)/dT dV/dt dX/dT dL/dT
Y [ K i L-E(-T- +Y-L V2V- I+ [!AX,-L =,U

where T denotes title. Note that the derivation of equation (9.2) from

(9.1) maintains a fixed land area (dA=0).

The calculations only pertain to Nakhon Ratchasima and Khon-Kaen

provinces because the impact of titles on capital/land ratios and other

inputs was not statistically significant in Lop Buri. The values of

dK/dTdK/dTare based on the parameter for the title dummy in Table 8.3. The

dV/dT dX/dT dL/dT
impact of title on various variable inputs (--V-T -/d-- L ) is

derived from the coefficients of the title dummy in the reduced-form input

equations of Table 9.2. The calculation of dE(Z) assumes that the

probabilities of bunding-and land clearing, as estimated in Table 8.5, are

independent. This implies

2
(9.3) dE(Z)/dT = 1 * (dP /dT) i = bunding, land clearing

i=1 w

where 6 are the respective weights of the two land improvements in the
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land quality composite index, and dPi/dT is the change in the adoption

probability of a formerly untitled farmer who is granted title. The

calculation of dPi/dT relies on the logit specification of the adoption

equations and on figures derived from Table 8.5. The weights Si for the

two provinces are reported in Table 7.3.

Output elasticities are obtained from estimates of production

functions based on our sample data and reported in the appendix to this

chapter. Table 9.4 summarizes the various components of equations (9.2)

and (9.3), and reports the results of the alternative calculations of the

productivity effect of ownership security. The logarithmic difference

between productivity of titled and untitled farms is .159 in Nakhon.

Ratchasima and .168 in Khon-Kaen. These indirect estimates-are within less

than one standard deviation of the direct estimates of the impact of

secure titled ownership in these two provinces; namely, the coefficients of

the title variable in the reduced-form output equations 'of Table 9.2 and

9.3. This demonstrates that our estimates of ownership security effects on

productivity are robust. Furthermore, the indirect calculation shows that

the estimates of title effects on input and capital variables are

consistent with the estimates of productivity effects, thus increasing the

validity of the results.-

The empirical analysis in this chapter confirmed a frequently

stated but rarely validated proposition; namely, that legal ownership

security significantly enhances productivity. The impact of ownership

security is substantial since it represents a permanent productivity

differential of 12 to 27 percent (the equivalent of the logarithmic

difference estimated in Table 9.2). Such a substantial difference

certainly warrants policymakers' attention.
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Item Mathematical Province
Notation Nakhon Ratchasima Khon-Kien

(1) Effect on Capital forzation a/ dK/dT.718 1262

(ii) Output Elasticity with Respect to Capital / .015 .042

(iii) Effect on Output due to Capital Increase (3* .011 .053

(vi) Effect on Probability of Adapting Bunding s/ dP /dT .306 .201

(v) Weight of Bunding in Land Quality Index d/ 1 .415 .247

(vi) Effect on Probability of Adopting
Land'Clearing c/ dP2 /dT 137

(vii) Weight of Land Clearing in Land Quality
Ine /.123 .016 ,Index d/ '

2
(viii) Expected Change in Land Quality Index ijl *(dPi/dT) .144 .051

(ix) Mean Quality Index of Untitled Varmers a/ E(Z) .76 .71

(x) Elasticity of Output with Respect to Land b/ 8 .441 .194

j (dP /4)
(xi) Effect on Output Due to Increased Land 1

Improvements , .084 .014

(xii) Effect on Power Input / .327 .239

(xiii) Output Elasticity with Respect to Power b/ .042 0 ./

(xiv) Effect on Output due to Power Increase dV/dT .014 0

(xv) Effect on Other Variable Inputs f/ dX/dT .220 .298

(xvi) Output Elasticity with Lspect to
Other Variable Inputs b/ n .145 .205

(xvii) Effect on Output due to Increase dX/dT .032 .061
in Other Variable Inputs

(xviii) Effect on Labor / .137 .078

(xix) Output Elasticity of Labor b/ .135 .505

(xx) Effect on Output due to Labor Increase A *dL/T .018 .040

(xxi) Total Effect on Output h/ (dY/dT) .159 #168

aB Eased on Table 8.3.

b/ Based on a production function estimate in appendix to this chapter.

B/ Based on Table 8.5

4/ Based on Table 7.3.

a/ From Table 8.1.

f/ From Table 9.2.

g/ Parameter set to zero as its estimated value is negative.

h/ Sue of lines (Li). (xi). (xjv). (xvti), (xx).
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Appendix to Chapter IX

Estimates of Production Functions

Province Nakhon Ratchasima Khon-Kaen
Explanatory
Variable

Constant 5.791 4.2750
(13.230) (8.126)

Human Capital

Education .0524 .0569
(1.453) (1.762)

Experience .0268 .1581
(.420) (1.836)

Physical Inputs

Land .4414 .1938
(Adjusted for quality) (4.926) (1.826)

Capital .0151 .0418
(1.370) (2.506)

Labor .1349 .5050
(1.865) (4.098)

Power .0422 -.0794
(1.310) (1.306)

Other Variable Inputs .1452 .2047
(2.520) (3.404)

Production Problem -.5976 -. 1480
Dummy. (5.268) (.8476)

R2  .570 .544

F Value 34.86 26.32

No. of Observations 219 171

Note: Numbers in parentheses are "t" values.
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Chapter X.

The Impact of Usufruct Certificates

The preceding analyses demonstrated that the economic performance

of Thai squatters is significantly less than that of farmers With legal

ownership. This productivity gap which affects an estimated I million farm

households, or about 21 percent of the land under cultivation, could not be

ignored by policymakers.

In 1981, the Thai government began issuing to squatters in forest

reserve areas certificates awarding them usufructuary rights. However,

these certificates, known by their Thai acronym STK, do not allow the

squatters to sell or mortgage their land. Proponents of the STK

certificate program expected that the certificates would enhance squatters'

perception of security and thereby stimulate investments. Some hoped thAt

STK recipients would gain better access to institutional credit. Others

believed that some of the certificates' restrictions would effectively

reduce further encroachment on forest lands.

The purpose of this chapter is to assess the effectiveness of the

STK program in improving squatters' productivity. The analysis utilizes

data from Chaiyaphum province, which pertain to squatters covered by the

STK program as well as other squatters not covered.

As Chapter IV pointed out, the socio-political environment of

Thailand does not support a consistent policy of eviction for enforcing

forest reserve boundaries. Consequently, the incidence of squatter

eviction from forest reserve areas have been rather low (Table 4.3).
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Data from our survey areas indicated that the majority of the

quatters believe that the most important advantage of acquiring a legal

title document is improved access to institutional credit. Only a minority

suggested protection from eviction as the main benefit. Titled farmers

responded similarly, suggesting that the squatters' opinions are based on a

realistic assessment of the political-economic environment rather than on

misinformed expectations.

Economic theory indeed predicts that one advantage of secure,

legally-documented ownership is improved access to institutional credit.

This is because institutional lenders prefer collaterals as a device for

reducing loan riskiness, especially for medium- and long-term loans. The

econometric analysis of credit transactions in our study areas (Chapter V)

confirms that the supply of.institutional credit is significantly affected

by the provision of land collaterals. In two provinces, group guarantees,

a form of loan security accepted by the government-owned agricultural bank

(BAAC), do not significantly increase squatters' access to institutional

credit. In the other two provinces, land collaterals increase credit

availability significantly more than did group guarantees. Squatters are

thus at a disadvantage since they cannot provide legal land collaterals.

The analysis also confirmed that the possession of an STK certificate does

not affect the supply of institutional credit, since the amount of credit

to STK recipients was the same as that for other squatters, holding other

attributes constant. Because non-institutional lenders rarely require

legal collaterals, squatters have the same access to non-institutional

credit as other farmers. However, non-institutional credit is three times

more expensive, and in many provinces, its quantity is limited.
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Because the eviction rate in areas where squatters have been

settled for many years is low,_/ many squatters tended to view their

occupation of of the land as permanent, and considered themselves "owners."

Local customs and social norms recognized this notion of ownership in land

transactions. Survey data revealed that forest reserve land was being

(illegally) traded as frequently as legally held private land (Table 4.5).

The survey also shows that more than 90 percent of the farmers in the

forest reserve were paying land tax. Some could have interpreted this as

implicit official recognition of their ownership..

The data thus suggest that most Thai squatters were reasonably

secure of their continued access to the land they occupy and of their

de-facto ability to transact freely with it. Hence, it is not surprising

that squatters opined that the main advantage of acquiring full legal

status would be improved access to institutional credit.

The hedonic land price analysis of Chapter VII established that

there is relatively little difference between the price of land inside the

forest reserve and private land outside forest reserves which is not yet

legally titled. However, both types of land are substantially cheaper than

legally titled land. The results of the price analysis are presented as

index numbers in Table 10.1. The only difference between owners of

undocumented land outside the forest reserve and squatters is that those

outside the reserve have higher perceptions of security because they do not

1/ In the four provinces surveyed under the present study, more than half
of the villages in the forest reserve areas were established more than
20 years ago, and less than 20% of the villages were less than a
decade old.
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Table 10.1: Index Numbers for Market Value -
of Equal Quality Land a/

Lop Buri Nakhon Ratchasima Khon-Kaen

Documented Land b/ 100 .100 100,

Undocumented Land
Outside Forest Reserve c/ 84 50 57

Land in Forest Reserve 80 43 47

a/ Based on the hedonic price analysis in Table 7.3, Chapter VII.
Results for Chaiyaphum province are omitted as there were only five
undocumented tracts outside the forest reserve.

b/ Land covered by NS-3 or NS-3K document.

c/ Land with SK-1, NS-2 or no document.
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face state challenges to their ownership and because they can secure proper

documentation in due time. Both groups face similar constraints to

institutional credit, since neither can use their land as loan collateral.

Owners of legally titled land differ from owners of undocumented land

outside forest reserve essentially in their favorable access to credit.

The numbers illustrate that changing land status from forest reserve to

private, yet undocumented, land does not change security perceptions by

much, as the change in land value is small. The impact of the improved

security perceptions of such a change is, in fact, even smaller than the

numbers imply, since the price of undocumented land outside forest reserves

partially reflects the benefits that will be accrued when the land is

documented.

The preceding discussion suggests that, in Thailand, any land

policy addressing squatters which does not change squatters' land rights so

that they can use their land as loan collateral, will not significantly

affect their performance. In 1981, however, a policy was introduced

specifically targeting squatters, which did not address the credit

constraints. Although granting full formal ownership to squatters in areas

suitable for permanent agriculture was a desired ultimate aim, it was

perceived that a useful interim step would be to distribute to squatters

certificates granting usufructuary rights but not ownership. These

certificates, known as STK certificates, were expected to enhance

squatters' security perceptions and thus positively affect investment

incentives and productivity. Some proponents pf the STK program also

claimed that institutional lenders would view STK recipients as more stable

operators, and would be inclined to extend more credit to the recipients.
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The data presented earlier suggest that these expectations are

unlikely to be realized in most forest reserve areas. It may be argued

further -- contrary to expectations -- that the conditions under which the

STK certificates are issued may negatively affect squatters' perceptions of

ownership security, their efficiency and their productivity. To understand

why this is possible, we examine the-exact terms and conditions surrounding

the usufruct certificates,.

The STK certificate, literally, confers upon the squatter

"temporary occupation status" (see Appendix to this chapter). Even though.

no end date for this status is given, the term "temporary" may not

contribute to security perceptions. Furthermore, certificates cover

holdings only up to 15 rai (2.4 hectares). If a squatter has more than 15

rai, the area exceeding 15 rai is not covered. There i.s an intention to

view the squatter's possession of up to 35 additional rai as an indefinite

lease from the state. However, in our study areas, we observed that

squatters are not being told clearly as to what the status of their land in

excess of 15 rai is. As a result, considerable uncertainty may ensue over

their continued ownership and ability to transfer the land. This problem

affects many squatters: in our sample of squatters, the average holding is

between 35 to 50 rai, and more than 75 percent of the farmers hold land in

excess of 15 rai. Thus, as a result of the STK program, ownership, security

may be reduced for land not covered by the document. This contrasts with

the situation in the past which - despite its negative implications for

investment and productivity - was characterized by reasonably secure

ownership.
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Conditions stipulated in the STK certificates may further reduce

squatters' efficiency. Land covered by STK certificates can only be

transferred by inheritance to direct descendants. It cannot be sold,

rented out, or given to others. If enforced, these restrictions would

reduce efficieftcy compared to the past when the.same restrictions nominally

applied but were not enforced. The STK certificate lists all of the

transfer restrictions and requires recipients to report all illegal

activities that they observe in their areas to the forestry authorities.

If the recipient fails to do so, the document states that.the occupier

rights will be revoked without recourse to appeal or compensation. This

threat may further reduce the sense of security acquired by the squatters

after years of very little interference by authorities./

To demonstrate empirically the above hypotheses on the expected

ineffectiveness of the STK program in areas where squatters have been long

established, we use data from Chaiyaphum province. The survey focused on a

district with two neighboring forest reserves. In one reserve the

squatters have been covered by the STK program since 1981. On average,

recipients in our sample have held the document for 3.5 years. In the

neighboring reserve, squatters had not been incorporated in the program,

and did not have the usufruct certificates. Table 10.2 provides

comparative indicators for the two subsamples of squatters. The two groups

are almost identical in all indicators presented.

1/ Mehl (1986, p. 48) documents a conversation with recipients of S.T.K.

in Petchabun province in which farmers stated that they are more

concerned about eviction after receiving the certificate.
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Table 10.2: Characteristics of Sample Squatters,

Chaiyaphum Province

Squatter Group Squatters

Recipients of STK Non-recipients of STK
Item (N=46) (N74)

Age (years) 45.1 44.4

Education (years) 3.76 3.85

No. of years
occupy the land 18.13 17.57

Average holding
size (Rai) 33.12 35.56

Initial land,a/
(Rai) 26.46 28.25

a/ Amount of land held by the farmer when he became the chief decision-
maker on the farm.
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Squatters in the area cove.ed 'by the STK program were asked to

indicate what, if any, benefits they perceived in possessing an STK

certificate. Their responges, described-in Table 10.3, show that nearly a

third of them do not perceive beneflts from the program. Another 15

percent could not identify what behefits are entailed in possessing an STK

certificate, even though the program'has been in the area since 1981.

Thus, almost half of the STK recipients could not cite any benefits of the

STK certificate. If there were any clear-cut benefits, one would not

expect such a response.

About 24 percent of respondents expected the document to reduce

land disputes. This is apparently because some demarcation of boundaries

occurs in the process of issuing the certificate. However, since only a

portion of the squatters' area is typically covered by the document -- less

than half in our sample area -- the probability of disputes is only

partially affected. Furthermore, the incidence of land-disputes in the

province is rather low: a 16 percent probability over a lifetime in forest

reserves, and an 11 percent probability outside of forest reservese Tracts

outside forest reserves are typically demarcated, yet demarcation reduces

dispi,es :ly slightly. Therefore, it is unlikely that usufruct

certificates will significantly reduce land disputes.

Only 13 percent of the squatters felt that possession of an

STK certificate reduces their risk of eviction. This apparently reflects

two complementary factors. First, the incidence of eviction among

squatters in Chaiyaphum province has been extremely low (only 1.8 percent),

making eviction an issue of little concern to local squatters. Second, the

certificate does not protect recipients from eviction. In fact, it
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Table 10.3: Squatters' Perceptions Regarding
Benefits of STK Documents

Responses Frequency (%)

Reduces incidence of bouudary disputes 24

Reduces the risk of eviction .13

Provides better access to credit 4

No benefits 30

Don't know 15

Other 14

Sample size 46
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explicitly threatens eviction. Indeed, 15 percent of the STK recipients

said that the program entails negative aspects that worsen their situation.

As demonstrated in Chapter VI, economic theory postulates that

land values reflect the productive potential of land. In Chapter VII it was

shown that in Thailand, titled land is significantly more valuable than

squatters' land, primarily because it enables better access to

institutional credit, and also because it eliminates eviction risk. If

land covered by an STK certificate offers any amenities, either in improved

access to credit, or in enhanced perceptions of ownership security, it

should have a higher value than other squatters' land. We contend that no

difference in value can be expected between different types of squatters?

lane, - either with or without STK certificate - because there are no

credit advantages, or significant improvements in ownership security

perceptions.

There is some difficulty in testing the above proposition because

land covered by STK cannot be legally sold. Like any other squatters' land

it is formally state property. The reality, however, is that all lands in

Thailand, including forest reserve land, are freely being traded. Even

land covered by STK certificates is being bought and sold without formal

registration (Mehl, 1986). A relevant question is whether the benefits

implicit in a tract of land covered by an STK certificate are retained once

an illegal transfer occurs. If they are not, then the sales price should

reflect this. However, the values o land recorded in our survey are not

based on actual transact-.1-ons; rather, they reflect the occupier's asking

price. If a squatter perceives benefits in the status of his plot, then

this will be translated into an asking price higher than that for a plot

not covered by an STK certificate.
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A comparison of mean prices of land (Table 10.4) shows that the

price of STK land is in fact lower than that of other squatters' land.

However, the comparison of means is not a rigorous test. One simple way

to rigorously test whether an STK certificate increases the perceived value

of land is to add a dummy variable for STK plots in the hedonic price

equation for Chaiyaphum province (presented earlier in Table 7.3). If

there are any benefits of the STK certificate, then the coefficient of the

dummy variable should be significantly greater than zero.

The results of the regression are present in column 1 of Table

10-.5. The parameter of the STK dummy variable is negligible and has

extremely low significance. The results are virtually identical when the

equation is estimated for the subsample of squatters only (column 2). The

analysis of land values thus indicates that the possession of an STK

certificate does not offer significant economic benefits.

The discussi-on above suggests .that there is no reason to expect

that investments, either in equipment, animals, or land improvements will

differ among squatters with or without STK certificates. Table 10.6

presents data on capital ownership among the sampled squatters. The

capital stocks of STK recipients are lower than those of other squatters.

The mean values thus do not indicate any superior performance for. squatters

covered by the STK program. However, since squatters may differ in their

initial positions or in other attributes that affect capital formation, a

regression similar to that of Chapter VIII is required. Accordingly, we

estimate Che regression model presented in Tables 8.2 and 8.3, adding a

dummy variable for STK recipients. The regression results are reported in

Table 10.7. The estimate indicates that no significant difference exists
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Table 10.4: Asking Price of Land, Chaiyaphum Province

(Baht per rai)

Land Document

STK No STK

Land Type Certificate Certificate

Lowland 2244 2326

(46). (85)

Upland 1786 1847

(50) (153)

All 2005 2018

(96) (238)

Note: Numbers in parentheses indicate sample sizes.
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Table 10.5: Hedonic Price Analysis of Land Values,
Chaiyaphum Province

Coefficients
(1) (2)

Variable Full Sample Squatter Sample

Land Status Dummies

(i) Title (D) .4342 n.a.
(8.05.1).

(ii) Untitled, outside .2990 n.a.
of Forest Reserve (D) -(1.496)

(iii) STK (D) .0100 .0122
(.170) (.203)

Natural Attributes

(i) Soil type (D) .2052 .2106
(3.513) (3.160)

(ii) Slope (D) .0945 .1409

(1.904) (2.453)

(iii) Lowland (D) .1028 .0596
(1.979) (.997)

(iv) Year-round irrigation (D) .3688 .3707

(1.090) (1.117)

(v) Seasonal irrigation (D) .2216, .3173

(1.374) (1.895)

Land Improvements

(i) Bunding (D) .1391 .1607
(2.661) (2.682)

(ii) Land levelled (D) .0068 .0229

(.102) (.300)

(iii) Cleared of stumps (D) .1918 .2431

(1.411) (1.747)

(iv) Fruit trees (D) -.0393 -.0674

(.432) (.645)

Location and Transportation

(i) All-weather road to .0137 .0481

market (D) (.198) (.638)

(ii) Travel time to market -.0863 -.0761

(minutes) (2.044) (1.631)

(iii) All-weather road to -.0185 -.0248

home (D) (.407) (.468)

(iv) Travel time to home .0060 .0355

(minutes) (.223) (1.163)

Constant 7.3375 7.1282
(33.829) (30.227)

R2 .243 .154

F-value 8.92 4.12

Number of Observations 461 332

Note: D denotes dummy variables. All continuous variables (including the
dependent variable) are expressed in natural logarithm. Numbers in -

parentheses denote "t" values.
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Table 10.6: Value of Capital, Chaiyaphum Province
(Baht)

Farmer Group Squatters

Recipients of STK Non-recipients of STIC
Item (N=46) (N=74)

Capital value
per household 15,717 20,135

Capital value per
rai of owned land 676 705
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Table 10.7: Regressions of Capital, Land and Capital/Land Ratios

Dependent
Variable Land Owned Capital/land

Explanatory Capital (adjusted Ratio a/
Variable Stock for quality)

Land Status Dummies

Title dummy .7780 .2373 .4357
(2.060) (2.906). (1.627)

STK dummy -.1098 -.0243 -.1284
(.279) (.286) (.469)

Initial capital .0693 .0248 .0680
(1.596) (2.641) (1.527)

Initial land .0231 .1423 .1290
(1.465) (4.164) (.658)

Father's land .0684 .0390 .1601
(.571) (1.507) (1.028)

Years as decision-maker .8644 .3718 .4720
(2.927) (5.823) (2.210)

Education (years) -.0137 -.0602 .0388
(.082) (1.663) (.331)

Constant 4.7008 1.6173 3.6578
(3.581) (5.698) (4.226)

R .095 .293 .Q50

F-value 3.354 13.257 1.666

Number of Observations 232 232 232

a/ Continuous explanatory variables in this column are expressed in per-
acre terms. Regressions are specified in double-log form.
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in capital and land accumulation or in capital/land ratios between STK

recipients and other squatters. The parameter of the STK dummy is in fact

negative, although not significant.

The-analysis of land improvements focuses on those forest reserve

tracts which were still unimproved in 1980, before the STK program.began.

Logit analysis is used to test whether the probability for land

improvements in 1986 is significantly affected by providing a usufruct STK

certificate. In addition to an STK dummy variable,, the estimated equations

contain farmer and plot characteristics used in the land improvement

equations of Chapter VIII.

The estimated coefficients, presented in Table 10.8 show that the

probability of bunding is not significantly affected by whether the plot

is covered by an STK certificate or not. For stump clearing, the STK dummy

variable has a negative coefficient, but it is not significant at a 95

percent confidence level. Except for "years as decision-maker," plot area,

and the lowland dummy variable, most of the other coefficients are not

significant.

These results thus confirm the hypothesis that possession of an

STK certificate does not induce more investment. This is compatible with

the earlier observations that the certificate neither enhances squatters'

ownership security perceptions significantly nor improves credit

availability. The empirical analysis in this chapter substantiated the

contention that, in Thailand, usufruct certificates do not significantly

affect squatters' performance because they do not improve squatters' access

to institutional credit.



- 175 -

Table 10.8: Logit Estimates of the Probability of Land Improvement

Improvement Type

Explanatory Variable Bunding Stump Clearing

Constant -1.9658 1.7010
(.870) (.634)

Education .0362 .0705
(.1632) (.1743)

Father's land .2576 -.3096
(.914) (1.506)

Initial capital -.0630 .0006
(.818) (.0082)

Initial land -.2588 -.2350
(.979) (.908)

Years as decision-maker 2.1686 -.3243
(3.454) (.745)

Plot quality index -.5515 -3.6684
(.221) (1.719)

Plot area 1.8244 -.6377
(2.990) (1.224)

Lowland dummy 1.8870 n.a.
(1.948)

STK dummy .2540 -1.1235
(.300) (1.452)

Likelihood Ratio Statistic 29.46 11.70

Number of Observations 134 93
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Appendix to Chapter X

A Usufruct Certificate (S.T.K.)
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remporary Utilitatiou Authorization in Format Restive Arta (ST.9 1)

Forest Coda Lend #

Page DIS tric Z

Director-Camer&I of rorestry Department thra4gh authority of Ministry

of MAC' authmiizes Goverument of 'the Province to issue this Permit, Sion (STX 1)

to Age Child of Mr.

Family Name Mrs. Family lame Address

House No. 7ambou District Prov-12cs

The off Ic*r has investigated and approved that the recipient is indeed'

occupying this 1=4 in forest reserve area.

.Accotding to Miniscer'.s rule is permitted occupation within

years until

Measured Macer Neighbor's Land

North

East

$outn

West

(Drawing of Plot)

The holder of this permit was granted temporary p4rm"sjon to utilize

or to occupy land in the forest reserve are& by following the national forest

roservis rules and regulations of 2507 and the conditions indicated on the

back of this documenc.

Governor
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CONDITIONS

The recipient of this STK I cannot share or transfer the ownership

or rent to others this land covered by STK 1 except to direct legal

descendants by inheritance under the approval of the Forestry Department.

The recipient must agree to allow the forestry officer to inspect

compliance at all times.

The recipient of this STK 1 must carefully observe that there will

be no encroachment on neighboring land or at the boundary of this STK 1

land. If there is any illegal action or violation of the rules in this

said area the recipient must immediately report to the forestry officer.

If the recipient does not comply with the above conditions the

Governor of the province will cancel this permit (STK 1) and the recipient

cannot appeal for any compensation under any circumstances.

List of Transfers
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Chapter XI.

The Benefits and Costs of Land Ownership Security

The purpose of this chapter is to analyze the economic costs and

benefits entailed in providing secured ownership in Thailand. The

preceding chapters provided evidence that increasing the ownership

security of untitled farmers-by granting them full legal ownership would

increase-their productivity. The benefit of titled ownership to a farmer

can thus be calculated as the present value of the increments to net income

which will accrue to him over a lifetime. The increments are defined

relative to the stream of net incomes expe,-ted 'under his present insecure

ownership status. If the farmer incurs any costs in changing his status,

then these need to be subtracted from the benefit of secure ownership. An

equivalent measure of the net benefit to farmers is the difference in the

value of their land before and after the ownership status change, minus the

costs of implementing the uhange.

The official fee for processing and awarding a secure ownership

document, such as NS3-K, to an eligible farmer is relatively low; 20 to 30

baht per plot. Since plots average about 15 to 25 rai, the official fee

translates into about 2 baht or less per rai. In reality, however, farmers

pay not only the official fee, but also for the gifts and hospitality that

they provide to individuals implementing the ground survey and adjudication

process. An estimate of these costs was obtained from the sampled

farmers. Mean figures for the provinces in the study are presented in

Table 11.1. The figures for NS3-K and NS3 documents are listed separately,



1

- 182 -

since mostly NS3-K documents were issued after 1972. The procedure for

issuing NS3-K documents implies lower costs to farmers, because the ground

survey and the adjudication are done for the whole village at one time.

The data confirm that the costs of acquiring an NS3 are considerably higher

than those for an NS3-K. Howevei, when expressed per rai of land, the

monetary costs of acquiring a secure document are still low, amounting to

less than 1 percent of the value of land. The increase in land value due

to the acquisition of title (estimated in Chapter VII) ranges from 25

percent of untitled land value in Lop Buri to 132 percent in

Nakhon Ratchasima. Clearly, the net benefit of ownership security to

farmers is substantial. 1 / This suggests that the government fee charged to

farmers for survey, adjudication and documentation can be increased

significantly from its current low levels. Such revenues can reduce the

pressure on public budgets associated with any large-scale land titling

efforts.

For policy purposes, however, an assessment of the benefits of

providing secure legal ownership should be based on the social costs and

benefits rather than on the benefits as perceived by farmers. The net

benefits to farmers, as calculated above, could differ from the net benefit

to society. This is because of distortions both in the market valuation of

land prices and in the discrepancy between the costs paid by farmers for

titling services and the real public costs of providing those titling

services.

1/ A relevant issue is the value of the farmers' time invested in
acquiring secure documents. This opportunity cost is not included in
the cost calculations of Table 11.1. However, only 15 percent of the
sampled recipients of secured documents indicated that the process of
obtaining the document was time consuming.
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Table 11.1: Titling Cost to Farmers

Province Lop Buri Nakhon Ratchasima Khon-Kaen Chaiyaphum

Item

Average plot size (rai) 25 15 16 22

Cost of NS3 277 204 450 328

per plot (Baht) (24)a/ (56) (74) (7)

Cost of NS3

per rai (Baht) 11 14 28 15

Cost of NS-3K 203 49 120 21

per plot (Baht) (191) (191) (188) (73)

Cost of NS-3K

per rai (Baht) 8 3 8 1

a/ Figures in parentheses indicate sample sizes.
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We use the model of Chapter VI to establish the relation between

market valuation of land prices and the social benefit of ownership

security. To calculate the contribution to social welfare generated by a

rai of untitled land requires a specification of the public benefit derived

from state-confiscated lands, if they are left idle. Assuming for

simplicity that such benefits are zero, equation (6.14) can be rearranged

so that the left-hand side represents expected social benefits per rai, per

period. Risk-neutrality is assumed for the society, but not for the

individual farmers. The social benefit in one period is the value of

production

(11.1) [1- F.(1-y) ]y* - k* *(1+6) - (1+c) *m*P*= 6.P* +T.(1-y) *P*
nt- nt nt -nt nt

+ T*(1-y) *X. (y* + P* )
nt nt

where use has been made of the equilibrium condition

qy*W
nt

=(1+6)/ [1-*(1-y) *(1+X) ] and of the budget constraint A - =-knt +Pnt
nt nt

The left-hand side of equation (11.1) includes the expected odtput of one

unit of land, net of the cost of resources consumed in the process of

production. These resources include real capital valued in terms of its

social opportunity cost, (1+6), and the expenditure on variable inputs.. It

is implicitly assumed that the social opportunity cost of short-term

non-institutional credit is equal to its nominal cost. Thus the right-hand

side of equation (11.1) describes the net contribution to society generated

by one unit of untitled land in one period. Denoting the left-hand side of

equation (11.1) by Rnt, and using the opportunity rate of return to
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capital (6) as a discount rate, the discounted value of the social benefits

derived from a unit of untitled land over an infinite horizon is

(11.2) f e * * di = P*t [1 + 7+ - * + I) *.(-Y)n nt_ -3 T_
nt

where i denotes time. It is observed that if the probability of eviction

is zero ('i=O), then the social value of land is equal to the market value.

However, if the pro.bability of eviction is non-zero, the observed price of

untitled land underestimates the expected discounted value of social

benefits forthcoming from such land. The overvaluation stems from two

sources. One source is the fact that farmers are risk-averse, while

society is risk-neutral. Risk aversion implies that the farmers require an

additional discount on the price of the risky asset as compared to the

price they would be willing to pay under risk neutrality. If farmers were

risk-neutral then X = 0, and one source of the undervaluation of untitled

land would vanish. The second source for undervaluation, however, would

remain even when farmers are risk-neutral, or as long as the risk of

eviction is non-zero. The reason why private valuation and social

valuation of land deviate is because the risk to the farmer is not the same

as the risk to society. When a farmer is evicted, he loses both a portion

of the stream of outputs and the value of the land. In contrast, society

loses a portion of the output, but retains the productive potential of the

land. The extent of underestimation could be substantial even if the

probability of eviction is .low (see appendix to this chapter). With the

probability of eviction not exceeding 7 percent, distortions of up to

one-third of the market price are possible. If risk aversion were

considered, the distortion would be even higher.
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In analogy to equation (11.1), the optimality condition for

titled land [equation (6.10)] can be used to express on the left-hand side

the social value of production (net of production costs) generated in one

period by a unit of titled land, assuming that the opportunity cost of

short-term institutional credit is 6.

(11.3) y* - k* *(1+6) - (1+6) * *(1-s 1 *P* - (1+c) m*P* =t t 2 t t

= P* *[L-sl *6-rl) - s2(1-sl) (6-r2

As with equation (11.1), the left-hand side is the social benefit

from one unit of land in one period, provided that c represents the

- opportunity cost of short-term non-institutional credit.

Denoting the left-hand side of (11.3) by TEt, -he calculation of

the discounted value of contributions to social welfare generated by a unit

of titled land over an infinite horizon yields

(11.4) - i
feelit di = fe * P* * [S-sl( 6-rl)-s 2 (1-s l(S-r2)] *di
0 0

P* 6-r (6S-r 2)

P* * 1 s ( )- s(1-s112

If the credit market is not distorted, then 6 = r1 = r2, and the market

price of titled land would equal its social value. However, in a

credit market such as that in Thailand, where interest rate ceilings and

other interventions are present (Hanson and Neal, 1985) the opportunity

cost of capital (6) is higher than the formal sector's interest rate on

both long-term and short-term credit. As is evident from equation (11.4),
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the market price of titled land is higher than its social value when the

opportunity cost of capital exceeds the interest rates paid by farmers. As

demonstrated in the appendix, the magnitude of the distortion could be

substantial. It thus follows that the calculation of the social benefits

of land titling cannot be based on a simple comparison of the market prices

of titled and untitled land. Such A comparsion could grossly overstate the

social benefit.

The magnitude of the gross increase in social welfare resulting from

allowing the legal registration of a unit of forest reserve land of a given

quality [expressed as a proportion (8) of the equilibrium price of untitled

land of the same quality] is obtained by calculating the ratio of the

right-hand side of equation (11.4) to the right-hand side of equation

(11.2), *minus one

P*11.)6-*1 * rl) - s2 (1-s1) * (6-r 2 )
*(11.5) - 8 -- * ( {

Pnt *nt nt

The term in curly brackets represents the adjustment that needs to be

applied to market prices in order to correct for price distortions. Note

that with a logarithmic specification of the hedonic price equation the

ratio P*/P* is independent of land attributes, and is given by ea where a
t nt

is the parameter of land title in the logarithmic regression reported in

Table 7.3. By assuming alternative values of.the opportunity cost of

capital, we can therefore calculate the value of 8 for the four

provinces.

The probability of eviction (T) can be taken as the difference

in the lifetime rate of eviction between titled and untitled farmers as
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reported in Table 4.3. Because the government rarely confiscates complete

holdings, and because farmers split holdings among family members to

minimize the amount of land lost from eviction, we assume y to take the

value of 0.7. The parameters s, and s2 are set at .1 which is the ratio of

borrowing to land price.observed in the sample. The nominal institutional

interest rate -in Thailand is presently 13 percent. However, taking into

account inflation, the real interest rate is about 8 percent. The typical

parameter of risk aversion (4) is .5 (Binswanger, 1980). The case of risk

neutrality is also calculated ( =0). Estimates of the ratio y* /P*
nt nt

obtained from the four sampled provinces range between .17 and .23.

The estimates of social benefit, reported in Table 11.2, show

significant social benefits in the northeastern provinces, but little or no

benefits in Lop Buri province. Although the gross social benefits in the

northeastern provinces are large, they are much smaller than the private

benefits. In Nakhon Ratchasima for instance, if risk aversion prevails,

the gross social bdnefits amount to only one-quarter of the private

benefits.

The reason for the negligible benefit to titling in-Lop Buri,

seems to lie in the province's distinct credit market structure, as the

risk of eviction is nearly the same as in' other provinces. In Lop Buri,

farmers without titled land have access to substantial amounts of informal

credit through traders, who rarely require iand collateral. In the other

provinces, traders are not as prevalent as a source of credit, and there is

a greater dependency on institutional creditors, for whom land collaterals

are a significant consideration. Therefore, compared to the other

provinces, squatters in Lop Buri encounter less significant



Table 11.2: Gross Social Benefits of Ownership Security

Opportunity
Cost of Benefits (as proportion of P* )
Credit (nt

(6) Lop Buri Nakhon Ratchasima Khon Kaen Chaiyaphum

risk risk risk risk risk risk risk risk
neutrality aversion neutrality aversion neutrality aversion neutrality aversion

.10 .060 -.210 .821 .320 .818 .379 .446 .254

.12 .053 -.184 .829 .380 .805 .421 .413 .253

.14 .048 -.163 .836 .428 .796 .454 .390 .252

.16 .045 -.147 .841 .468 .788 .481 .372 .251

Private
Benefit
(P*/P*3 -1 .254 1.324 1.139 .539

tn
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disadvantages in obtaining credit. This also implies that the price of

titled and untitled land will differ less in this province.

The direct costs to society which are incurred in the process of

providing farmers with title documentation were recently estimated by Burns

(1985) and Ranong (1986), using data from the Department of Lands. These

estimates are replicated in Table 11.3. The cost to society to provide a

full title does not exceed 5.6 percent of the market value of untitled land

in any of the provinces studied. The calculation of the net social

benefits (Table 11.4) shows that even when farmers are assumed risk-averse,

the net social benefit it substantial, ranging from 397 baht per rai in

Chaiyaphum province, to 1237 baht per rai in Khon-Kaen province (i.e. from

21 to 40 percent of untitled land value, assuming risk aversion). The

benefit/cost ratio for a policy of*titling squatters ranges from 4.5 in

Chaiyaphum to 12.0 in Khon-Kaen under the assumption of risk aversion.

This implies that providing a .secure ownership produces an extremely high

social rate of return.

The procedure for calculating benefits ignored general equilibrium

adjustments which might result from large scale titling of squatters.

Theoretically, if large numbers of farmers are affected, the increases in

input demand and output supply would change input and output prices, at

least in the short-run. As most Thai inputs and outputs are traded in

highly competitive international markets, these price effects are not

significant. Rice, in contrast, is a commodity for which Thailand faces a

finite demand elasticity. An increased supply of rice would therefore

depress its price and reduce the absolute volume of benefits. However, the

areas where squatters are numerous are not the main rice-producing areas.
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Table 11.3: Costs of Land Documentation

Cost Cost as % of Price of Untitled Land
Item per rai Lop Buri Nakhon Ratchasima Khon-Kaen Chaiyaphum

Cost of Issuing - - - - - - - - - - - - % - - - - - - - - - - -
Full Title (NS-4)

Estimate (i) a/ 110.9 3.9 3.3 3.5 5.6

Estimate (ii) b/ 82.5 2.9 2.4 . 2.6 4.1

Cost of Issuing
Utilization Certificate

(NS-3K)

Estimate (i) a/ 19.4 0.6 0.5 0.6 1.0

Estimate (ii) b/ 30.6 1.1 .0.9 1.0 1.5

a! Based on Burns (1985, p. 85).

b/ Based on Ranong (1986, p. 39). Figures are inflated to 1985 price level

using the consumer price index.



- 192 -

Table 11.4: Net Social Benefits of Ownership Security Per Rai

Gross Social Benefit Social Cost Net Social Benefit Mean price of Net Social Benefit
as % of P ta as % of P Ib/ as % of P c/ Untitled land (P ) d/ in Baht/Rai e/

nt- nt- nt- nt
risk risk risk risk risk risk

Province neutrality aversion neutrality aversion neutrality aversion

(1) (2) (3) (4) (5)

Nakhon-
Ratchasima 82.9 38.6 3.3 79.6 35.3' 3448 2745 1217

Khon-Kaen 80.5 42.1 3.5 77.0 38.6 3204 2467 1237

ChaiyaphLo 41.3 25.3 5.6 35.7 19.7 2014 719 397

Pooled Northeast
Sample 68.2 35.1 4.1 64.1 31.0 2889 1852 896

a/ Fi-om Table 11.2. opportunity cost of.capital is assumed 12%.

h/ From Table 11.3.

c/ Colunn (1) minus Colun (2).

d/ From Table 7.1.

e/ Column (3) x Column (4)/100.
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Therefore, total change in rice output is expected to be small relative to

Thailand's rice output.

Another general equilibrium consideration relates to assumptions

regarding the credit market. The above calculation of net social benefits

implicitly assumes that newly titled farmers will receive the same amount

of credit that is currently a-ailable to titled farmers. This implies an

infusion of additional institutional credit into the agricultural sector.

While credit markets are distorted, the present calculation considers the

real opportunity cost of capital. The results imply that the gain in

agricultural productivity due to titling accompanied by agricultural credit

expansion outweighs the losses in other sectors of the economy (represented

by the opportunity cost of capital). Possible developments in the credit

market which might accompany land policies are discussed further in the

next chapter.



Chapter XI Notes: page 1

1/ A relevant issue is the value of the farmers' time invested in

acquiring secure documents. This opportunity cost is not included in

the cost calculations of Table 11.1. However, only 15 percent of the

sampled recipients of secured documents indicated that the process of

obtaining the document was time consuming.
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Appendix to Chapter XI

Table A.11.1: Undervalutation of Untitled Land
With Risk Neutrality

Probability of
Eviction (T) .03 .05 .07 .03 .05 .07

Y = .7 -= .5
Cost of Capital

(6)

.10 .090 .150 .210 .150 .250 .350

.12 .07j .125 .175 .125 .208 .292

.14 .064 .107 .150 .107 .179 .250

Note: Figures .in the table represent the deviation of the social price
from the market price, expressed as percent of the price of untitled
land.
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Appendix to Chapter XI

Table A.11.2: Overvalutation of Titled Land
When Credit Markets are Distorted

Credit Supply (s) 81 s2 = .1 1 2 .2

Institutional Interest
Rate (r)

Opportunity r=.04 r=.06 r=.08 r=.04 r=.06 r-.08
Cost of Capital (6)

.10 .886 .924 .962 .784 .856 .928

.12 .873 .905 .937 .760 .820 .880

.14 .864 .891 .919 .743 .794 .846

Note: For simplicity it is assumed sl=s2, rl=r2 , The figures in the. table
describe the social value of titled land as percent of its market
price.
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Chapter XII.

Policy Implications

The preceding analyses have demonstrated that land ownership

security in Thailand has a substantial impact on farmers' agricultural

performance. It was also shown that providing full legal ownership to

farmers lacking such status (i.e. squattera) has a very high economic

pay-off in most of the areas studied: The benefits far outweigh the

relatively small costs of certifying legal ownership. The data also

indicated that the main source of higher productivity on lands owned

legally is the better access to cheaper and longer-term institutional

credit enjoyed by titled owners.

Since limited access to institutional credit is the main

constraint affecting squatters' productivity in rural Thailand, some

observers argue that squatters' productivity can be increased by forcing

banks, and especially the government bank, to relax their collateral

policies. Even if such a decree could be enforced, it would likely involve

a substantial cost in further subsidizing banking operations. Repayment

performance on non-collateralized loans is worse than on collateralized

loans. As a result, banks will incur higher losses that will have to be

covered by the public. More likely, such a policy would be largely

circumvented by lending officers and branch managers, since the desire to

minimize losses or to maximize profits dictates a preference for loans

backed by collaterals, and these preferences will not be fully suppressed

by bureaucratic interventions.



- 197 -

Similarly, policies which provide squatters with limited'formal

status (e.g. a non-transferable lease from the state, or usufruct

certificate) but which do not entail ability to transfer or mortgage land,

will not significantly improve squatters' performance because their access

to institutional credit has not been approved. As the analysis of Chapter

X demonstrated that in Thailand providing usufruct certificates to

squatters in areas where they are well established is not an effective

policy tool for improving their economic performance.

The STK program is costly: usufruct certificates must be issued;

records must be maintained; and recipients' compliance with the

certificate's conditions must be monitored. As the empirical analysis

demonstrated, STK recipients do not accrue any economic benefits directly.

There is therefore no direct gain to society as there is no.increase in

agricultural output. Thus, indirect benefits to society must be found if

the public expenditure on such a program is to be justified.

Proponents clAim that STK certificates will reduce further

encroachment on the remaining forest lands. Since preservating virgin

forests is a national objective, success on this front could be a worthy

argument. However, the likelihood that the STK program will, by itself,

reduce encroachment is doubtful. The root cause of the steady decline in

forest areas is population growth in rural areas and insufficient

enforcement of restrictions on the use of forest lands. This dynamic

process will not be arrested by usufruct certificates. The stipulations of

the STK certificates which prohibit further encroachment and which require

the recipient to report encroachment by others were the law even before the

program. These legal restrictions were not effectively enforced because of
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limited budget, manpower and political ability. It is difficult to

envision how the present conservation-inspired measures of the STK program

will be enforced when success rides on these same limited resources.

Moreover, if these resources and political backing were now made available,

then there is no need for usufruct certificates per se, and the extra costs

for issuing and maintaining their records. Instead, the resources could be

allocated directly to enf6rcing forest conservation.

Another claim made by supporters the STK program is that the

program will prompt forest reserve authorities to provide development

services to,squatters (e.g. extension, roads) and that these services will

have an economic pay-off. The fact is that many forest reserve areas

already have development services comparable to other areas. In principle,

however, the economic viability of providing infrastructure development

services to squatters in forest reserve areas should be judged separately

from the STK program, and the benefits of such investments should not be

attributed to the STK program.

Although this study focused on areas where squatters have long

been settled, special consideration is warranted for the frontier areas,

where squatter encroachment is relatively recent. Some argue that

these squatters' ownership perceptions are less secure and that STK

certificates, as a form of official recognition, may enhance security

perceptions more significantly than in other areas. However,

squatters' insecurity in these frontier areas stems mainly from the fact

that the government has not yet established an effective presence there.

In the absence of a strong government presence, local informal systems of

land rights enforcement have emerged which imply greater uncertainty than
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in older established squatter areas. Therefore, the expected positive

impact of the STK program in such areas is conditional to the government's

effectively asserting its presence and control, rather than on

merely issuing certificates. It is arguably unnecessary to spend public

resources on providing usufruct certificates, when the policy focus in the

frontier areas should be to enhance government control through extending

its legal and administrative infrastructure. A policy designed to increase

government presence could increase security perceptions without the need

for usufruct certificates and the associated costs of issuing them.

The above discussion applies to another public policy concerned

with land rights in Thailand, namely, the land reform program. Under this

program, public land which is released from the status of forest reserve

("degazetted") is given by the Land Reform'Office to eligible recipients.

Most recipients are being issued a "user certificate" (SPK) which is

similar in many respects to the STK certificate. SPK recipients clearly

benefit from gaining user rights to land which they did not have before.

However, in many cases part of the land "given" has already been de-facto

held by them. Productivity could be increased if full ownership rights

were given to the SPK recipients, since they would then have better access

to institutional credit. Potential credit constraints among land reform

beneficiaries are currently masked by the fact that they are eligible for

special institutional credit programs not open to other farmers. However,

the availibility of such special credit programs over the long run is not

certain, nor is it desirable as it introduces a further distortion in the

credit market. Ultimately, enhancing land reform beneficiaries' access to

credit in non-preferential markets will become necessary.
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A logical policy would be to provide full ownership rights to

squatters in agriculturally suitable areas that are not expected to,be

reforested. The effectiveness of such a policy -- if it adopted on a large

scale - would require complementary policies affecting the aggregate

supply of institutional credit to agriculture. If squatters are expected

to achieve the superior agricultural-performance presently enjoyed by

titled land owners-then they will need a higher amount of institutional

credit. Accommodation of this need requires an increase in the supply of

institutional credit to agriculture. To assess how such an increase might

be achieved, as well as the impications in other sectors, requires a

careful review of the Thai institutional credit sector.

Currently, Thai government interventions in the financial sector

present a number of distortions. The most-obvious distortion is the

interest rate ceiling on lending institutions. The ceiling applies to both

the agricultural and non-agricultural sectors. While the ceiling is

perhaps not binding on short-term credit to prime borrowers, it is below

the market rate which would have prevailed for riskier and more costly

lending operations, such as lending to small and medium-size farmers

(Hansen and Neal, 1985, p. 135).

Direct credit programs maintained by the government form another

type of intervention. These programs are sizable (about one-third of total

credit), and they attempt to stimulate sectors which are given priority by

the government (i.e. housing, agriculture, industrial development,

export). Much of the credit administered through direct government

programs is even subsidized below the interest rate ceiling. Another form
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of intervention are the regulations which require commercial banks to

direct a certain proportion of their lending to agriculture. This

constraint is apparently binding at the margin, since banks use a

low-profit option to make deposits into the government agricultural bank

(BAAC) rather than lend directly to farmers.

Interest rate ceilings and the subsidization of credit entail a

welfare loss. From'a static welfare analysis perspective, they induce

investments which may not be viable if the real opportunity cost of capital

were considered. Sector-specific subsidies distort investment and input

allocations because the effective costs of these factors differ across

sectors. Interventions'such as sectoral or sub-sectoral targeting of

credit volume may also involve welfare losses, since the targeting prevents

market forces from-determining credit allocation to the best uses and

equality of marginal productivities across sectors. In the past,

proponents of interventions have used "second best" arguments, claiming

that subsidizi-ng credit or targeting credit to agriculture was justified

because agricultural terms-of-trade were distorted by taxation and exchange

rate policies against agriculture. Recently, however, these price

distortions in Thailand were significantly reduced.

Within.this context of credit market distortions, the potential

gain in productivity from removing the land market distortion (i.e.

eliminating the illegal status of squatters by granting them full

ownership) needs to be considered. In the absence of environmental

considerations, the lack of secure legal ownership implies deviation from

optimality in the agricultural sector: a squatter who is otherwise

identical in all respects to a titled farmer gets less credit, uses lower
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factor/land ratios and has a lower level of productivity. With the

granting of full ownership, even if the overall supply of credit to

agriculture is unchanged, some credit will be shifted at the margin from

already titled to newly titled farmers. This would imply an increase in

overall output, provided that marginal productivities are declining (a

plausible assumption). The gain will-be smaller than the presently

observed difference in the productivity levels of titled and untitled

farmers since the overall amount of credit is held constant.

Some market-determined increase -in the supply of institutional

credit may occur following the granting of legal ownership to large numbers

of squatters. As the pool of farmers-borrowers.will be augmented by large

numbers of potential clients with viable collaterals, commercial banks may

be more inclined to increase lending in agriculture. Such an.-expectation

is supported by data presented in Chapter V showing that a majority of

commercial banks' loans to sample farmers were backed by land collateral.

Since commercial bank lending is not subsidized, such a credit shift from

non-agricultural sectors into agriculture does not necessarily involve a

welfare loss. This is because the economic activities which are curtailed,

or not undertaken, do not necessarily have a higher return than

agricultural activities. Similarly, if subsidized government credit were

shifted from non-agricultural sectors to agriculture following a

large-scale titling program, there would be no obvious welfare loss.

Again, the foregone investments or activities do not necessarily have a

higher return. The gain in agriculture following such credit reallocations

would be higher than if overall credit supply in the sector were not

increased.
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A welfare loss would be encountered, however, if additional

credit were shifted to agriculture by new decrees on commercial banks, or

if additional subsidized credit were directed to the agricultural sector

through the government bank. Such measures involve implicit or explicit

subsidies to farmers, and the return to foregone activities in other

sectors may be higher,-at the margin, than the return to agricultural

activities. The overall productivity gain in agriculture may, however,

exceed the welfare loss in other sectors, making such a policy worthwhile.

Indeed, the estimates in Chapter XI, which are based on land values and

which assume that former squatters obtain additional institutional credit

equal to that of titled farmers, show that with several plausible real

costs of credit, the net productivity gains from titling can still be

substantial. Nonetheless, expanding the extent of distortions in the

credit market is not desirable.

Removing interest rate ceilings, or relaxing them considerably,

will generate a market-induced increase in the supply of institutional

credit to agriculture. Farmers providing collateral will still have an

advantage, as collateralized loans are less risky for lenders. Thus titled

farmers will have higher productivity even in an unregulated institutional

credit market. The difference in productivity will be less because the

cost of institutional credit will be higher in the absence of regulations.

Provision of full legal ownership to squatters accompanied by relaxation of

interest rate ceilings is therefore a socially beneficial policy. These

policies will be more effective if administrative and legislative measures

are taken to reduce the transaction costs involved in registering and

enforcing land mortgages.
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There are additional factors to consider. Some squatters have

settled.in areas where continuing cultivation causes environmental damage.

In these areas control of the land may be better left to the state. It is

argued-that to grant amnesty to present squatters may encourage further

encroachment on forest lands which are not yet cultivated, with additional

environmental degredation. However, environmental concerns can be

satisfied by a selective coverage of an ownership provision and better

enforcement of encroachment control.

Another set of considerations relates to equity issues.

Experience in other countries indicates that when squatters are provided

with opportunities for legal ownership, land grabbing by wealthy or

powerful elements of the society is a real risk. Therefore the design and

implementation of a policy providing ownership to squatters should contain

safeguards against negative equity implications, such as limiting the

amount of land which can be claimed. As with any major policy, there will

both winners and losers associated with the policies recommended above.

Incentives for distorting or curtailing the policy thus exist, and

socio-political factors need to be borne in mind when the specific elements

of the policy are designed. The potential net benefits to society from

providing legal ownership are too sigvificant, however, to let these

possible complications become a reason for delaying the formulation of an

effective land policy in Thailand.
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