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SUMMARY

Small Farmer Participation in the Institutional ~~
Credit Harket: A Thai Case Study Z 8 fEB ~S.:;..:

Mr C J Hebster, PhD, Geography

The centraL task of this thesis is to understand why the institutionaL
credit disbursed by ruraL credit programmes (Reps) in developing
countries tends to by-pass the small farmers to whom it is frequently
directed. In undertaking this task, a number of secondary research
objectives are pursued, notably, the measurement of credit demand and
the investigation of credit-rationing procedures.

The case for Reps is discussed and selected aspects of programme
performance examined. The problem of large-farmer bias is identified
and several possible explanations drawn from the literature, which
relate broadly to demand-side (borrower) behaviour and suppLy-side
<lender) behaviour. The importance of these various explanations is
examined in the context of a case study of farmers in N.E. Thailand.

By constructing a series of linear programming (lP) models of
representative farms, short-term credit demand is derived and the
scarcity value of credit is found to be high for independent farmers
(those not particpating in the Rep). Questionnaire responses support
a positive interpretation of the lP results (independent farmers face
a credit-supply shortage) and provide additional evidence that the
tendency of small farmers not to borrow from insti tutions cannot be
explained by lack of demand. Demand schedules are constructed to
quantify some of the income disadvantages facing farmers who have no
access to institutionaL credit.

The behaviour of the major lending institution in the study area is
then explored in greater detail by investigating the possibilities for
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non-pri ce credi t rationing. Mul tiple dis.~rim inant analysis (MDA) is
employed firstly to identify the precise criteria by which small
farmers are excluded from the institution's loan portfolio,· and
secondly, to estimate the population total of independent farmers in
the survey area excluded by these criteria. The number is high,
indicating that lender behaviour is a major barrier to small farmer
institutional borrowing. Income schedules from the MDA and LP
analyses are brought together to show that some relaxation of the
current rationing criteria would allow more small farmers access to
rural credit without necessarily jeopardising the Lender's commerciaL
viability.

c. J. Webster
February 1985
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CHAPTER 1 ..
INTRODUCTION

A Introduction
The low priority given to agriculture in the development plans of
less developed countries (LDCs) during the fi rst two post-war,
decades has been well documented.1 In the drive to economic'
modernisation, most LDCs followed an import-substitution strategy
to some degree, in an attempt to foster rapid growth in the
manufacturi ng sector. Domesti c manufac tur ing ente ror ises we re
protected from imports by tariff and overvalued currencies
designed to reduce the cost of imported capital equipment; the
urban-industrial sector was favoured artificially by low food
prices; and public expenditure was heavily biased towards urban-
industrial infrastructure.2 The development objective was
generally seen as national income growth at any cost to income
distribution and industrialisation was the panacea; a skewed
income distribution and a neglected agricultural sector .was
considered the necessary price of economic modernisation, at

least in the short-term.3

By the beginning of the 1970's, academic commentators,
governments and international agencies had started to reflect
critically upon their industrial-oriented development
programmes.4 This grew out of at least three important
considerations. First, the new domestic manufacturing industries
frequently proved to be inefficient and uncompetitive concerns,
owing their continued existence to public subsidy. Though
governments have often been slow to face the facts, the

1



industries tended to become white-elephants, mis-allocating
scarce resources to produce goods far more expensively than their
imported counterparts.5

Second, it was apparent by that time, that gains in national
income (and some substanti al growth-rates had been achi eved),
were not accompanied by a rise in the living standard of the
majority of the population of those nations. The gains were
accruing to the minority who benefitted from the domestic
manufacturing sector, either as consumers or earners. Poverty,
especially rural poverty began to emerge as an important issue.6

Third, following the technological advances of the 'green
revolution', agriculture became a more attractive investment.
First, yields increased dramatically and, more recently,
variability of yields of high yielding varieties (HYVS) have been
significantly reduced. Some argue strongly that capital/output
ratios are superior in the agricultural sector and that
efficiency in terms of national income growth, requires greater
levels of capital investment in agriculture.

The attraction of investing in agriculture has been enhanced,
too, by the world-wide inflation of food prices since the early
'70's and the soaring of domestic food requirements associated
with the population expLosion. LDCs cannot afford to import
foodstuff to the extent that they did during the previous two
decades and have to Look more to domestic food production.8

There has been an accompanying emphasis on agricuLture as a
source of exports and foreign exchange earnings, as a source of
domestic food and raw material supply, and as a source of income

2



to the ruraL popuLation, necessary for the deveLopment of a
stronger domestic demand for manufactures. What we can broadLy
caLL the aLternative deveLopment paradigm which emerged in the
1970s, recognised that much of what had passed for deveLopment
poLicy was in fact harmfuL to Long-term nationaL economic growth
and stabiLity and to the weLfare of the ruraL masses.9

DeveLopment was generaLLy redefined to incLude the distribution,
as weLL as the size, of nationaL income growth10 and many of the
effects of the industriaL growth strategies were deemed
undeveLopmentaL. In particuLar, the industriaL-protection
poLicies were interpreted as having turned the terms of trade
against agricuLture, depressed ruraL incomes and inhibited
agricuLturaL investment and the fuLL use of nationaL Land and
Labour resources. ArtificiaL exchange rates meant Lower prices
for exported agricuLture for the sake of a cost subsidy on
imported inputs for manufacturing; and import tariffs frequently
taxed imported agricuLturaL inputs, denying farmers access to
cheap foreign fertilizer, for exampLe. Deflated domestic food
prices might have heLped improve the Lot of the urban poor, but
represented a tax on agricuLture to subsidise the popuLation of
the urban-industriaL centres)1 This sort of poLicy aggravated
the probLem of Low incomes in ruraL areas and discouraged farm
investment and innovation.

SimiLarLy, there was a reconsideration of the high LeveLs of
government expenditure in industry which were quite out of
proportion with industry's share of GNP or work force.12

AgricuLture and rural areas, it was realised, had been starved of
much needed capitaL investment and other pubLic support. The
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unequaLising effect of this was greater to the extent that pubLic
revenues came LargeLy from indirect taxation on consumption,
which is regressive, taking a greater proportion of the budget of
the poor than the rich.

The import-substitution poLicies had, in general, led to too many
manufactured goods being produced using techniques too intensive
in capitaL and imported raw materials. The effective cost of
production for those industries did not reflect the true cost to
society. This misallocation for the benefit of the few, was at
the expense of the underutilisation of the country's land and
labour resources and of the welfare of the rural population.

The change in emphasis towards a broader-based deveLopment
thinking, with a greater priority for agriculture and rural
development, involved a necessary new "emphasis on the smaLL
farmer.13 Under the oLd paradigm, smaLL farmers represented the
backward traditional sector. It was that sort of backwardness
that the industrial-led growth had hoped to overcome.14 Under
the emerging new paradigm, it became recognised that agricuLtural
backwardness was itself an important barrier to nationaL
deveLopment, however defined; a barrier to national income
growth, to national economic integration and to the weLfare of
the majority of the population of most LOCs.

Given that agricuLture has begun to be accorded greater priority
for the sort of reasons summarised above, there are a number of
reasons why the smaLL-farm sector has received particuLar
attention. They reLate to a concern for efficiency and a concern
for equity.

4



From the point of view of national economic efficiency, there are
two reasons for focusing on the small farmer; one has to do with
labour, and the other with land. By the beginning of the 1970s,
the extent of the employment problem facing most LOCs had
emerged. A dramatic fall in death-rates unaccompanied by
commensurate reductions in birth rates led to serious levels of
unempLoyment and underemployment as the expanded population began
to reach working age. The urban-industrial sector was clearly
not going to be able to absorb any but a small proportion of the
labour glut due to its size and tendency towards a western-style
capital-intensity. A traditional and stagnant peasant farm
sector could continue to provide work for increasing family
workers onLy at the cost of increasing underemployment and
further decreasing labour productivity. Since small farmers form
the majority of the popuLations of many LDCs, and a large part of
the expanding workforce will therefore be found in the poor rural
areas, the case for providing employment in the rural areas is a
strong one.15 (The congestion problem of LDC cities, sprawling
under an unproductive marginal service sector is aLso in view
here). Small farmers are, and are likely to continue to be, the
majority of the underemployed. A development strategy which by-
passes them is grossLy inefficient in its under-utiLisation of
labour resources. Though labour may not be a scarce resource in
many LOCs, it is nevertheLess a potentially valuable one which,
with appropriate management, can be made more productive so that
both employment and output objectives are served. The employment

problem, therefore, necessitates the search for ways in which the
small-farm sector can efficiently absorb more labour. The
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solution lies in the modernisation of the sector using Labour-
intensive techniques; HYVs requiring more intensive husbandry,
crop-diversification and doubLe-cropping for exampLe, have become
key objectives.16 Efficiency of nationaL Labour resources has,
therefore, been an important consideration behind the emphasis on
smaL L farmers.

So, too, has the efficiency of nationaL Land resources. Many
have documented the greater efficiency with which small farmers
use aLL factors with the general exception of labour. Lipton for
example, comments that "it is the small farmer who saturates each
acre, each kilogram of fertilizer, with more effort and thus
grows more output per acre-year than the Large farmer".17
Largely due to the intensity of labour inputs, small-farmers
have, as a ruLe, displayed higher average Land-productivities
than large farmers. The higher average yieLds have frequently
been found associated with generaLly Lower Levels of capital and
the modern inputs which it purchases.18 Because of this, it has
been argued by some that totaL nationaL agricuLturaL output couLd
be raised by switching land resources from Large to smaLL scaLe
operators.19 The scarcity of production land in many LDCs,
especiaLLy in Asia, means that the argument for encouraging
investment in the smalL-farm sector for reasons of its land-use
effi ciency, has taken on great importance.

Moving from the issue of efficiency to equity, smalL-farmers have
received attention because it was LargeLy they who suffered from
the dualistic consequences of industrial-based deveLopment

policies. There has been both a moraL and political infLuence
here. DeveLopment strategies which Leave a significant

6



proportion of the population to get relatively, and in some
cases, absolutely poorer have been condemned as unjust. Neither
do such strategies lead to a stable state of internal politics.
The focus on small farmers has undoubtedly, in many countries,
been as much in the interest of national political stability and
social cohesion as anything else.20 Not only is it inefficient
and inequitable to exclude the rural masses from the
modernisation process, it is also politically unviable.

Johnson and Kilby have termed the approach to agricultural
development which fully includes the small-farmer, a "unimodal
strategy".21 This stands in contrast to the agricultural
strategy which tended to accompany the import-substitution phase
in LDes, namely the commercialisation of large farms using
capital intensive technologies, for the purpose of generating
quickly, large amounts of agricultural surplus to support the
growing industrial sector. Johnson and Kilby call this attempt
at 'crash moderni sation' a "bi-modal strategy", characteri sed as
it is by a dualism in the countryside between large commercial
farms in receipt of public subsidy and other incentives, and
small farms practicing traditional methods and stagnating due to
lack of extension, finance and other stimulants to growth.

Although small-farmers have more recently received much
attention for the reasons outlined above, agricultural strategies
in most LDes probably lie somewhere between Johnson and Kilby's
two extreme typologies. Undoubtedly, there has been a wide-

spread shift away from the overtly bi-modal agricultural policies
during the 50s and 60s. Although the climate of attitude towards
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the small farmer has generally changed, there is, however, a
tendency for such policies to persist. Frequently, small-farmer
orientation has been more rhetorical than practical; it has been
politically expedient to talk of serving small farmers and to set
up programmes nominally in thei r interest. Elsewhere, genuine
attempts to serve the rural poor have been hindered for other
reasons, such as shortage of funds, organisational problems or
inappropriate programme design.

It is in this problem area that the thesis finds its context. It
is concerned with the persisting tendency of an agricultural
development programme to b,-pass the small farmers, even though
the programme, like many others of its kind, was initially
established with the service of the rural poor in mind. It
focuses on one particular policy instrument which has been widely
used, at least nominally, in pursuit of a broadLy-based ('uni-
modaL') agricultural deveLopment: the ruraL credit programme.
Through reviewing the experience of credit programmes in LDCs, it
identifies the problem of a persistent bias towards large
farmers. It then sets out to find an expLanation for this bias
in the context of a case study of farmers and a rural credit
programme in a province of North-East Thailand.

RUraL credit programmes have become important instruments within
the more agricultural-oriented development strategies currently
adopted by LDCs. As well as serving the general interest of the
agricultural sector, many programmes have ostensibly been set up
to channel productive resources towards the rural poor, and as

Adams comments, "most LDCs now have at least one small-farm rural
credit programme"22• International agencies (IBRD and FAO in
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particuLar) have been very active in encouraging the construction
of appropriate financiaL intermediaries23, and much aid has
fLowed into LDCs in the past two decades in the form of loans for
institution-buiLding and Loans for on-lending through those
ins tit uti 0 n s. 8Y 1979, the ann ua L voL u m e 0 f new ag ric u Ltu ra L
Loans in Low income countries had risen to 30-40 bilLion
doLlars.24

This escalation of agricultural lending activity has been based
on an understanding of credit as a vital component in the process
of agricuLtural deveLopment. This view of credit has, in fact,
been a significant feature of the agricultural-oriented
development approach in general. ThingaLaya makes the pertinent
observation that the growing indebtedness of poor peasants was,
for most, a cause for concern until recently. Indebtedness is no
Longer a burden, however; "the 'debt-burden' has vi sibLy yielded
pLace to 'credit requi rement' in aLL Literature on ruraL
credit".25 There has been a shift in conceptual framework, and
credit is now given the progressive roLe of oiLing the wheeLs of
agri cul tural production. It is easy to see how thi s new
conceptual framework for credit is a necessary part of the new
deveLopment paradigm. Indebtedness in a backward peasant sector
of smaLL-scale traditional producers, meant more poverty and
backwardness because of the assumption that debts are not used
producti veLy to progressi vely raise output. When small farmers
are viewed as viable or potentially viable production units
(producers of a net surplus and net savers), then indebtedness
becomes a virtue, and shouLd progress along with the commercial-
isation of small farms.
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This revised view of indebtedness, and the importance attached to
credit programmes, has been a natural response to the
unfavourable factor proportions which small farmers are assumed
to face; too much labour and too little capital. The general
assumptions behind rural credit programmes are traced out in
Chapter 2. It is sufficient to say here that rural credit
programmes have generally been designed to raise farm incomes and
encourage production. Important here, is the view that credit is
essential for the modernisation of the agricultural sector of
LDCs, especially where there is a desire to include small
capital-short farmers in the modernisation programme. Normal
savings are considered to be inadequate to sustain widespread and
prolonged modernisation, since new technology is assumed to bear
higher costs. In this sense, agricultural credit programmes are
given a leading edge in the modernisation process; credit is seen
essentially as supply-leading finance, stimulating development
(see Chaper 2). There is another side, however, and the adoption
of modern agriculture can also be seen as giving rise to a demand
for more credit (demand-led finance); farmers who are modernising
will demand more credit since the marginal value productivity of
capital increases with the level of technology.

In sum, credit is seen as essential in the acceleration of
agricultural development, and rural credit programmes therefore
play an important part in the current development strategies of
most LDCs. Though they tend to be aimed at the broad-base of the
farming population, there is also a tendency, as we shall see in

Chapter 3, for the larger farmers to receive a disproportionate
amount of the funds flowing into rural areas in this way.
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B Conceptual Framework, Scope and Objectives

It will be useful first to define the conceptual framework
adopted by the thesis. The thesis takes as its starting point
the view, discussed above, that small-farm agricultural credit
programmes playa vital role in the achievement of efficient and
equitable ruraL development. They are very much a part of the
package of development policies in operation in LDCs in the
1980s. They emerged along with other complementary policy
measures to help rectify an imbalanced approach to development
planning and are a key tool in a broadly-based agricultural
modernisation. Little more is said to justify this position than
what has been said aLready.

If this is the starting point, how can we describe the conceptuaL
framework? Because of the starting point and its particuLar view
of development, at the broadest LeveL, the ideoLogicaL framework
of the thesis can be described as moralist or humanitarian.26

Its most basic assumption is that individuaLs have a right to the
fulfillment of certain needs, wants and aspirations and that
governments should plan and manage for the welfare of the
governed. As far as approaches to rural development go, it can
aLso be described as 'popuLarist', in that it assumes the need
for the invoLvement of the masses of smalL peasant-farmers in the
modernisation process.27 It assumes, furthermore, that the
virtues of a market economy outweigh any of its disadvantages and
that modernisation along the path of a developing capitaList
agricuLture can achieve the needed improvements in the standard
of Living of the rural peasantry.
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The thesis can best be seen as examining one particular component
process within the overall development process. Morriss stresses
that an examination of a variety of different processes can often
be more useful than the search for a single explanation of the
development process.28 Any theory of development necessari ly
comprises a particular view of a large number of separate (though
related) deveLopment processes. The process with which the
thesis is excLusively concerned is the process of capital-fLows
into the agricultural sector, or spatially phrased, of capital-
flows into the rural area. This is the next broadest conceptual-
framework that can be described.

We can go further, however, for the scope is narrower than that.
What the thesis is primarily concerned with is the reasons why
capital-flows into the rural area do not reach the smaLL farmers
to whom such flows are meant to be directed. (This is speLt out
fuLly in the section on goaLs and objectives below). As such,
the thesis is about barriers to the flow of capitaL into ruraL
areas. This is a more specific definition of its conceptual
framework.

Being concerned strictly with a single process of deveLopment, it
is not necessary to make a commitment to anyone particular
conceptualisation of the overall long-term deveLopment process.
ChishoLm has emphasised the need to distinguish between models of
long and short-term change.29 In those terms, the thesis is
concerned entireLy with short-term change and has nothing to say

about long-term theories of deveLopment. Its concern is with the
immediate (or relatively short-term) effects of credit on the
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farm/household, for the most part of the analysis, considering
the effect of credit on annual income in a single production
year.

Having stated this limitation, it is of course possible to draw
certain relationships between the short-term framework adopted by
the thesis and various national and regional development
theories. For example, the role which it assumes for credit in
the development process (introduced above and eLaborated in
Chapter 2), clearly locates the study within the bounds of the
modernisation-diffusion school of regionaL development theory;
development is assumed to be associated with the spread of
innovations such as modern agricuLturaL techniques into formerLy
backward areas.3D

An emphasis on the supply-Leading roLe of finance in agricultural
development (raising the credit-suppLy fosters growth), makes the
framework consistent with exogenous development theories which
make the growth of a region or nation dependent on external
impulses;31 expansion of farm output and incomes associated with
the use of new or new levels of inputs is assumed to be partly
dependent on the instrumental flow of capital into the rural
areas. Although this is true to the extent that agricultural
credit represents supply-leading finance, the discussion in
Chapter 2 does allow for credit's role to be understood as
demand-following. This involves no commitment as to whether
development is essenti ally endogenous or exogenous, for it does
not say where the impetus to adopt innovations or to expand

output, comes from. Credit, as demand-following finance need
merely be seen as following a pre-existent growth in demand for
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inputs. Growth may have arisen through population pressure
on resources for example, as an endogenous development theory
might suggest,32 or through the externally imposed demand for
cash-crops by a foreign market as an exogenous theory might
suggest.33

The concern of the thesis with barriers to resource flows into
peripheral rural regions, relates it to Myrdal's conceptual-
isation of the development process)4 He emphasised the
importance of the limited mobility of factors, particularLy
capital, because of geographical, political and institutional
barriers, in perpetuating regional and national income
differentials.

Though it is of some interest to draw these sort of
relationships, it needs to be stressed again that the thesis is
concerned essentially with a single process operating in the
short term, not with a theory of development.

The framework can be still more precisely defined if we consider
the issue of methodology. The methodological framework adopted
is essentially a neo-classical economic one.35 It differs,
therefore, from a study of the same subject which takes a
structuralist or systems approach for example. Harriss has
defined three types of approach to the study of rural development
issues: systems, structuralist/historical, and decision-making
modelling approaches,36 representing different paradigms in the
social sciences. The decision-making modelling approach
generally includes the neo-classical farm-economy studies which
attempt to say something about the impact of changes in the agro-
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economic environment on the farm-househoLd decision-maker;
changes such as price-rises, yieLd increases, Land reform and
credit provision. These studies range from the straight-forward
agricultural-economic anaLysis of production reLationships,37 to
a broader analysis of peasant decision-making and agrarian
change.38 Here, a nee-cLassical methodological framework is used
to describe the role of credit in development assumed by rural
credit programmes, and to investigate empirically, the demand for
production credi t among a sample of small farmers and the
consequences of their being denied access to credit. To give a
precise definition of this framework, farmers are conceived as
rational decision makers (see Chapter 6 for a more detai led
discussion), who operate under the profit-maximisation motive,
subject to certain behavioural constraints. The individual
decision maker's profit-seeking, is assumed to be constrained by
security factors such as a minimum food production level and by
cultural/traditional behavioural factors such as a preference for
ce rtain crops.

Finally, its neo-c lassi cal methodology gives the thesi s another
ideoLogical label: positivistic.39 It is positivistic in the
sense that it uses theoretical constructions and assumptions that
have been shown to be workable (they yield good predictions),
without needing to validate the substantial truth of those
assumptions. Lipton quotes the neo-classicist as saying "our
evidence of the way that peasants use resources is consistent
with the hypothesis that he behaves as if he maximises profit~40

The neo-classical approach is essentially an individualistic
approach. It answers questions about how well the individual
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decision-maker performs within the 'system'. What it does not do
(and this is an accepted Limitation> is to bring the 'system'
into the analysis.

In summary, the conceptual framework of the thesis can be said to
be modernisationist and moralistic in its broad understanding of
development and populistic in its assumptions about the valid
direction of rural development. It focuses on rural capital
flows and particularly the barriers to capital flows and the
consequences of the resul ting capital shortage for small
agricultural producers. It is positivistic in its method-
ological approach to the problem, using a neo-classical framework
for the analysis of the impact of credit on farm production and
income.

Having discussed the conceptual framework in this way, the scope
of the thesis has broadly been defined. The scope is summarised
in the objectives of the thesis which are set out below.

In the context of a case study of a rural credit programme and
participating and non-participating farmers in North-East
Thailand, the objectives can be summarised as follows

1. To understand why the flow of capital resources to rural
areas tends to end up in the hands of middle and Large
farmers.

Couched in the more specific terms of the analysis as it is
presented in the thesis, this becomes:

To understand why smaLL farmers tend not to participate in
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the institutional credit market, specifically: do the
reasons lie primarily in the demand or supply-side?

In pursuit of this objective, four more objectives are
det ined :

2. To measure the demand for production credit for a typical
small farmer who does not have access to institutional
credit.

3. To measure some of the disadvantages facing the small farmer
who does not have access to institutional credit.

4. To investigate on the supply-side, the possibilities for
non-price rationing of institutional credit to small
farmers.

5. To measure on the supply-side the extent and the precise
nature of the credit-rationing process, whereby small
farmers are excluded from the capitaL channeLLed into ruraL
areas via ruraL credit programmes.

These objectives can be further broken down and the specific
objectives which emerge, determine the content of the three
anaLyticaL chapters. The important subsidiary objectives
which help determine the structure of the thesis are as
tol Lows :

Under objective (1) To extract from the Literature the
contending hypotheses which exp la in why

smaLL farmers tend to be by-passed by
rural credit programmes.
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Under Objective (2)

Under Objective (3)

To measure the probability of a small
farmer being found among the participants
of the rural credit programme in the case
study.

To construct mathematical models of
representative farms in the case study
area.

To compare optimal borrowing levels
derived from the modeLs, with actual
borrowing levels derived from a survey of
farmers with and without access to
institutional credit from the ruraL credit
programme.

To measure the demand for institutional
credit facilities expressed by survey
farmers in response to a questionnaire.

To evaluate the degree to which the demand
estimates from the mathematical models can
be taken as normative or positive.

To measure the marginal value productivity
of short-term production credit for
certain model farm types.

To establish demand schedules for short-
term credit for those farm types.

To show by varying the availability and
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Under Objective (4)

Under Objective (5)

cost of credit in the modeLs, the effect
of credit shortage and higher interest
rates on the annual farm income of the
smaLL farmer without access to
institutional credit.

To measure the impact of credit shortage
on farm growth for the smaL L farmer over a
five-year period.

To extract from the literature the
rationale and methods of supply-side non-
price credit rationing.

To ide nti fy the methods of non-pr ice
rationing used by the rural credit
programme in the case study.

To measure the effectiveness of these
methods in rationing credit to the farmers
in the study area.

To identify, using a multi-variate
statistical technique, the precise
criteria used in excluding small farmers
from the rural credit programme.

To estimate the population numbers of
farmers in the study area who are respect-
ively eligible and ineligible for

participation in the rural credit pro-
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gramme by virtue of the size of their farm
enterprise.

To show, by juxtaposing optimal income
scheduLes with a critical rationing-
criteria schedule, how non-price rationing
in the rural credit programme leads to an
inequitable discontinuous income-
possibility schedule for farmers in the
survey area.

C Organisation

The nine chapters fall into two parts. Chapters 6 to 9 form a
case study in which the objectives outlined above are researched
empi ri ca lly. Chapters 2 to 5, on the other hand, contain back-
ground material necessary for a case study of agricultural credit
in North-East Thailand, namely, material on the role of credit in
agricultural development, selected problems of rural credit
programmes in practice, North-Eastern agro-economic environment,
and rural financial markets in Thailand.

Chapter 2 lays the theoretical foundation for the empirical
analysis in Chapters 6 to 9, by presenting the fundamental
assumptions regarding the role of credit in development, which
underlies any rural credit programme. The theory is articulated
in micro-economic terms, first from a broader sectoral
perspective and second, from a farm-level perspective. On the
sectoral level, it is financial intermediation (the process of
borrowing and lending) which,is in focus; the contribution of
credit institutions <financial intermediaries) to economic growth
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is discussed. On the farm-level, it is the role of borrowed
capital on farm production and farm income which is the subject
of discus sion.

This can be considered as the formal case for rural credit

programmes. It is the way credi tis thought to lead to
progressive changes in the sector and on the farm. Some
necessary qualifications are added to the basic theoretical
model, in recognition of some of the difficulties of its
practical application.

Although it is possible to isolate credit and consider its
reLationship to production and income as a single factor, credit
does not operate in a vacuum. A summary discussion foLLows,
therefore, on the necessary context of credit in ruraL
deveLopment. In the absence of a context of complementary input
provision, such as appropriate market structures and an extension
system, the theoreticaL model of cred it+s reLationship to
production and income faLLs down.

Finally, if this is the theoretical case, the question is asked:
does the case in practice testify to its validity? Its two most
important features are examined in the arena of the practicaL
experience of rural capital markets in a selection of countries:
does the literature tend to support the assumption that credit
supply is too low and interest rates too high?

The theory and attendant qualifications presented in Chapter 2,

as well as describing the most basic assumption behind most ruraL
credit programmes, provides the generaL theoreticaL constructions
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for the mathematical models in Chapters 6 to 9.

Chapter 3 looks at the literature on the practical performance of
ruraL credit programmes and draws out, for further discussion,
the probLem of Large-farmer bias. In doing so, it defines the
probLem to which the rest of the thesis is addressed and the
questions for which the analysis of Chapters 6 to 9 seeks to find
answers. This is the chapter which presents the mandate for the
rest of the thesis.

A summary of the policy objectives and instruments which
characterise rural credit programmes is given first. The chapter
then focuses on the singLe most important issue in the evaluation
of programme performance, namely, the success in meeting the
credit demands of the ruraL population. This draws on the liter-
ature from several countries. After a general statement about
performance, the evidence is presented which suggests that
programmes have been successfuL in meeting the demand for rural
credit. Related to this is evidence that credit supply is not a
constraint on growth. 80th kinds of evidence suggest that credit
suppLy is, or is becoming, increasingly satisfactory in rural
areas, and that it is not an important factor in constraining
agricultural deveLopment.

Apparently, contrary evidence is then presented which suggests
that credit suppLy is very much a constraint on agricultural
development; evidence which indicates a high demand for credit
and strong relationships between credit and production and

between credit and income. It is suggested that the two types of
evidence are not necessarily contradictory if we take into
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account the large-farmer bias in rural credit programmes;

programmes successfuLly cover the needs of larger farmers whiLe
smaller farmers continue to display an excess demand for extra
credit.

The issue of large-farmer bias is then discussed in more detail
along with other regressive effects of rural credit programmes on
income and asset distribution. The general probLem of unequal
lending is identified and defined specifically for the purpose of
the rest of the thesis as the problem of the lack of
participation of small farmers in the institutional credit
market. Empirical evidence of the problem is left until Chapter

5, when it is presented for Thailand in the context of the
overall performance of rural financiaL markets.

A number of possible explanations of unequal lending are drawn
out from the literature and discussed as those reLating to
supply-side behaviour (lending institutions) and those relating
to demand-side behaviour (farmers). Three of the emerging
hypotheses which require more expLanation than the rest are
singled out for further discussion. Two of these, concerning
supply-side credit rationing, are considered together, and the
discussion forms the theoretical foundation for the analysis in
Ch apte r 8.

The chapter defines the specific research probLem addressed
empirically by the thesis. The issue it raises (large_farmer
bias in rural credit programmes) and the questions it poses
(concerning the reasons for that bias) are taken up in the
empirical analysis of Chapters 6 to 9, and there is a logical
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progression between the end of Chapter 3 and the beginning of
Chapter 6.

There are two intervening chapters, however, containing back-
ground materiaL to the case study which foLLows.

Chapter 4 looks at agricuLture in the North-East of ThaiLand and
its problems. After introducing the North-East as ThaiLand's
main probLem region, Long-term agricuLturaL changes over the last
two decades are described. The discussion covers Thai
agricuLture in generaL, and provides a context for the discussion
of specific North-Eastern probLems which foLLows. ProbLems
currentLy facing agricuLture in North-East ThaiLand are discussed
under the headings of environment and economic/poLicy problems.
The last issue deaLt with under the Latter category is the supply
of credit. This concLudes Chapter 4 and provides a Lead into
Chapter 5 which is an expanded discussion on that issue.

Chapter 5 pLaces the issue of agriculturaL credit supply into the
context of ThaiLand's ruraL financial markets. First of aLL,
non-institutionaL markets are described and then the
institutionaL markets. A third section deals with certain
aspects of the performance of institutionaL markets in ThaiLand.
Detailed evidence is given here to show how institutionaL
markets, and especiaLLy the government's agricuLturaL Lending
bank (the Bank for AgricuLture and AgricuLturaL Cooperatives-
BAAC) have performed in channeLLing finance into ruraL areas.
The section serves to iLLustrate, in the context of Thailand, the
more generaL comments made at the start of this introductory
chapter, about the emergence of a higher priority for agricuLture
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in development planning in LDCs, and the importance of rural
credit programmes in such planning. It also illustrates the
comments made earlier about the tendency towards the persistence
of a bi-modal strategy in agricultural development and the
discussion in Chapter 3 about the tendency towards large-farmer
bias in rural credit programmes.

The chapter concludes with a discussion of the demand for
agricultural credit in ThaiLand. This foLLows on from the
section before (performance of institutional markets> and leads
into Chapters 6 and 7, which are concerned with estimating the
demand for credit among a sample of small farmers in Thai land's
North-East. Much of Chapters 4 and 5 is not strictly essential
to the flow of the thesis. The material has been included for
completeness, since the empiricaL anaLysis, which concerns a
singLe credit institution and a sample of farmers in one
province, needs to be understood in context (in the context of
agro-economic environment and rural financial markets>. The
chapters are best seen as containing background material, largely
descriptive in nature. The exception is the last 2 sections of
Chapter 5 which present evidence that the tendency for smalL-
farmers not to receive institutional credit is in fact a problem
in Thailand, and evidence that demand for ruraL credit is high.
These issues are taken up directLy in the analyses of Chapters 6
and 7.

Chapters 6 to 8 contain empiricaL anaLysis based on two separate
samples of farmers in the North-Eastern province of Korat.
Chapters 6 and 7 evaluate the demand for credit for farmers with
and without access to institutional credit. They draw on the
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theoreticaL foundation of Chapter 2, and the probLem they address
is defined in Chapter 3 and substantiated in the Thai context in
Chapter 5.

Chapter 6 is a methodoLogy chapter, justifying the approach
adopted and presenting the farm-economy modeLs used to derive
esti mates of credit demand and to evaLuate the consequences of
credit shortage. SingLe-period and muLti-period Linear
programming are the techniques used. The design of the modeLs is
described through presenting the equation structure and notes on
each component set of equations. ResuLts of the caLibration
process are presented in the form of farm-enterprise budgets.

Chapter 7 is designed (a) to measure the demand for credit for a
sampLe of smaLL farmers; (b) to give evidence from the demand-
side (farmer-behaviour) with which to evaLuate the hypotheses in
Chapter 3 concerning the reasons why smaLL farmers tend not to
borrow from institutions, and (c) to quantify some of the
disadvantages of not borrowing.

After a preLiminary discussion about interpretation of the modeL
resuLts, singLe-period Linear programming modeLs are used to
measure the demand for credit for farmers with and without access
to institutionaL credit. OptimaL borrowing LeveLs are compared
with actual borrowing levels derived from the survey, and
conclusions drawn about credit scarcity for the two types of
farmer.

There folLows an analysis of questionnaire responses, designed to
help interpret the models' demand estimates. If survey farmers
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tend to express the desire to borrow more, then the modeL resuLts
can be understood positiveLy: as description of demand LeveLs
rather than prescription. In the course of the anaLysis of
responses, two of the demand-si de hypotheses of Chapter 3
concerning reasons for not borrowing from institutions, are
tested.

The finaL section measures the disadvantages, in terms of income
forfeited, faced by a smaLL farmer who does not have access to
the cheap institutionaL credit of the ruraL credit programme.
The smaLL, independent farmer forfeits income through facing a
Limited voLume of borrowabLe funds; through higher prices paid
for the credit that is avaiLabLe; through the suppressed rate of
growth caused by Limited credit; and through the Lack of
opportunity to compensate his Limited Land endowment by raising
the capitaL intensity of production.

ConcLusions are drawn about the demand for credit by smaLL
independent farmers, about the reasons why those farmers tend not
to borrow from an institution, and about the disadvantages they
face by not doing so. This provides answers to some of the
questions raised at the end of Chapter 3 about the reasons for
larger-farmer bias, and heLps to explain the pattern of unequaL
lending discussed in Chapters 3 and 5. It aLso measures some of
the consequences of unequaL Lending.

WhiLe Chapter 7 expLores these issues by considering farmer-
behaviour, Chapter 8 approaches them from the suppLy-side by

Looking in detaiL at the behaviour of a lending institution.
Chapter 8 expLores in more detail the hypothesis presented in

27



Chapter 3 that small farmers tend not to borrow from institutions
because they are prevented from doing so by the restrictive
allocation policies of lenders. First comes an evaluation of the
range of credit-rationing practices used by the BAAC. Focusing
on the practice of rationing credit by excluding certain farmers
from client-status by strict eligibility rule ('rationing-out'),
an analysis is made to identify the precise set of 'rationing-
out' criteria used by BAAC in the survey area. Multiple-
discriminant analysis (MDA) is used to derive the effective set
of discriminating profile variables used in this decision.

Having done this, a similar MDA model is used to estimate the
population total of farmers in the survey area who wish to
register with an institution and are eligible, and the numbers
who wish to register but are ineligible. This gives a powerful
measure of the degree to which small farmers are excluded from
the inflow of capital to rural areas under a rural credit
programme.

Finally, the effect of the 'rationing-out' decision of BAAC on
the income-earning potential of survey farmers is measured.
Bringing together the output from the linear-programming models
of Chapters 6 and 7, with the results of the MDA model of Chapter
8, the section shows that farmers above and below a certain
critical holding-size face different income-possibility curves
because of their difference in access to cheap institutional
credit.
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CHAPTER 2 :
THE CASE FOR RURAL CREDIT PROGRAMMES

The importance of rural credit programmes in the deveLopment
planning of Loes was introduced in the last chapter in the
context of the broader shift towards a more agricultural-oriented
development strategy. In this chapter, the assumptions behind
such programmes and therefore the reasons for thei r importance
are elaborated. First of all, there is a summary of the body of
beliefs and assumptions which can be considered to be the popular
case for public rural credit programmes. There then follows a
presentation of the formally-stated economic rationale behind
those policies which attempt to increase the suppLy of credit to
rural areas at reasonable rates of interest. The justification
for dwelling on a formal presentation of the underLying neo-
cLassicaL arguments, is that the farm-Level empirical analysis of
Chapte rs 6 and 7 presupposes, like most agr icu ltural development
pLanners, the basic theoretical framework embodied in those
arguments.

A The Traditional Consensus
The popular case for rural credit programmes has elsewhere been
described as the traditional consensus of opinion concerning
rural financial markets (RFMs) in LDCs.1 These beliefs and
assumptions can usefully be summari sed under two headi ngs: those
that relate to the behaviour of borrower-savers and those
relating to the behaviour of lenders.

Borrower-saver behaviour. The rural poor are assumed to have a
low propensity to save and to be unable, consequently, to respond
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to any new savings opportunities. Hence, rural credit programmes
frequently underemphasise or even ignore a savings component.
The target population are furthermore considered unable to adopt
new technology without access to additional credit; and credit
given for production is assumed to facilitate increased
production through the purchase of otherwise unavailable inputs.
Borrowers are assumed to respond to low institutional interest
rates, borrowing more than they would at higher rates.

Lender behaviour. Lenders can be divided into the following
categories : non-insti tuti ana l com mere ial (storekeepers, money-
lenders, itinerant traders and landlords); non-institutional non-
commercial (neighbours and family); private institutional
(commercial banks and finance companies); and public or semi-
public institutional (development banks, cooperatives and other
types of credit programme).

Non-institutional commercial lenders are thought to charge
usurious rates of interest, qui te unr e lated to thei r legitimate
costs of operation. Non-institutional non-commercial lenders, on
the other hand, are often ignored as unimportant as suppLies of
cheap credit. Private institutional lenders are assumed to have
an aversion to agricultural lending in general, and to small
farmer lending in particular, because of the high risk involved.
Public institutional lenders by contrast, are commonLy assumed to
have a welfare function and to be immune from normal commercial
considerations of profit and loss. They are assumed,

furthermore, to direct their subsidised credit to the rural poor
targetted by their sponsoring agencies.
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It is LargeLy from this generaLised view of ruraL financiaL
markets that ruraL credit programmes have emerged in the way that
they have. It is not an uncontested view, however, and a number
of its assumptions have been repeatedLy chaL Lenged in the more
recent Literature.2 In particuLar, some have suggested that
interest rates in the non-institutionaL market are Less
monopoListic than commonLy assumed and that the case for
'rescuing' the expLoited peasant-borrowers is not such a strong
one.3 Neighbours and family have received more attention as
sources of cheap, often interest-free credit.4 The assumed
welfare role of pubLic institutional lenders has been criticised
as Leading to non-viable institutions which offer no prospect of
a stable, long-term service to the rural poor.S

On the borrower-saver side, small farmers have been found to be
very capable savers, given the opportunity and appropriate rates
of return.6 With respect to 'prohibitively' high interest rates,
smaLL borrowers, because of the small amounts invoLved, have been
found quite willing to pay the high rates of the non-
institutional markets? There has also been a chalLenge to the
supposed importance of the credit constraint on innovation;
successfuL smaLL-farm deveLopment has been reported in situations
where it is not associated with an expansion in institutionaL
credit suppLy.8

Further eLaboration on this debate is not necessary at this
point; it is sufficient here to have summarised the set of

assumptions which have made up the popuLar case for rural credit
programmes, and to recognise that a number of them have been
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brought into question.

Two of these are of particuLar importance to the thesis and are,
therefore, examined in more detai L Later in the chapter: the
assumptions (a) that farmers face extortionate interest rates in
the non-institutionaL market, and (b) that a shortage of funds to
borrow is a serious constraint on farm growth, are essentiaL to
the case for pubLic-sponsored ruraL credit programmes. Some of
the evidence surrounding the debate about these two issues is
presented in the finaL section of the chapter. Chapter 5
deveLops this further, Looking at the evidence from ThaiLand's
ruraL financiaL markets.

We now turn to a more formaL anaLysis of the case for ruraL
credit programmes. In the foLLowing two sections, the roLe of
credit in agricuLturaL deveLopment is considered from two
perspectives. First, at a broader sectoral level, we consider
the role of borrowing and lending institutions (financiaL inter-
mediaries) in the agricuLturaL deveLopment process. Second, on a
narrower perspective, we examine the roLe which credit is assumed
to have in the deveLopment (growth) of the farm-firm. This
relates credit to the basic neo-classical modeL of farm
production and is the most fundamental assumption behind any
credit programme.

B A sectoral Perspective: financial intermediation and growth in
the agricultural sector
FinanciaL intermediation describes the activity carried out by

institutions which borrow from one set ~f actors and make Loans
to another set of actors. Such intermediating institutions
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channeL funds from Lenders to borrowers.9 The agricuLturaL
Lending banks and other farmer institutions which form the core
of the ruraL credit programmes in LOC's are exampLes of pLanned
financiaL intermediation, designed to achieve certain deveLopment

goaLs.

The motivation behind many ruraL credit programmes has
undoubtedLy been a highLy poL iticaL one.10 Programmes have been
set up as a poLiticaL response to the presumed inadequacies of
existing rur a l financiaL markets (Listed in the Last section),
and to the more general call for a higher priority for
agricuLture and the ruraL poor discussed in Chapter 1.
Programmes aimed at target groups are essentiaL to gaining the
politicaL support from those groups and small-farmer credit (SFC)
can be seen as a reLativeLy neutraL poLicy instrument with high
visibiLity and popuLar appeaL. Though this may be a major factor
in getting poLicies off the ground and maintaining a commitment
to them there are important arguments both on efficiency and
equity grounds for the pLanned intermediation in ruraL financiaL
markets (RFM's).

It has long been recognised that financiaL institutions can have
a 'supply-Leading' deveLopment function.11 Gerschenkron, for
example, in the general debate about whether financial services
are essenti ally 'demand-following' or 'suppLy-leading', suggested
that the more backward an economy reLative to others, the more
important wouLd be suppLy-leading finance.12

Certainly, there can be no question about the increasing
financial deepening13 accompanying modern capitalist
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deveLopment.14 The truth must be, of course, that financiaL
institutions are both a response to growing demand for finance in
a country which is transferring (however, partiaLLy) from
tradi tiona L to capitaL ist producti on and consumpti on modes, and
aLso a stimuLant to investment where finance, for one reason or
another, is a bottLeneck. There has generaL Ly been an emphasis
in ruraL credit programmes on the suppLy-Leading roLe of credit in
agricuLturaL deveLopment; credit is considered essentiaL to the
stimuLation of innovation and farm deveLopment. To the extent
that programmes are designed to finance an existing demand for
new inputs, however, credit can be considered as demand-foLLowing

finance.

There are at Least three ways in which a financial intermediation
can have a positive roLe in economic deveLopment and growth in
the real capitaL stock of an economy.15

First, it can faci litate a more efficient aL Location of a given
LeveL of assets. TangibLe assets in LDC's are frequentLy heLd in
unproductive forms such as underutilized Land, precious metaLs
and above normaL stocks of foodstuffs. Though the re a re
undoubtedLy other reasons for these forms of asset hoLding, such
as cultural norms or marketing constraints, the Lack of
productive investment opportunities is an important factor. An
introduction of higher return investment opportunities wouLd
encourage the reLease of resources from less productive to more
productive uses and offer aLternative forms of Liquid and

divisibLe assets.

Second, financiaL intermediation can encourage a more efficient
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aLLocation of new investment (additions to the capitaL stock).
This rests on the assumptions that individuaL savers are not aLL
the most efficient investors and that without financiaL
intermediation, savers are not generaLLy wilLing to make their
savings availabLe to the most efficient investors.16 If it is
true that the savers are not necessariLy investors too, and that
entrepreneurs cannot necessariLy save enough for the investment
opportunities they see, then financiaL intermediaries can provide
a market mechanism for transferring access to reaL resources. In
this way, there wilL be a tendency for marginaL rates of return
to become more equaL between uses and between users.

AdditionaLLy, the financiaL intermediary performs a risk-
spreading function and achieves economies of scaLe in the saving-
investment process. DefauLt risk is pooLed and higher risk
investments are made avaiLabLe to savers who jointLy assume the
risk. Hence, short-term, reLativeLy safe assets are turned into
riskier and more productive assets through the reaLLocation of
risk. Economies of scaLe are aLso achieved in the process of
searching for and evaLuating investments.

ThirdLy, as impLied by the notion of suppLy-Leading finance,
financiaL intermediation can induce new growth. EssentiaLLy,
intermediation reduces the differentiaL between interest rates
faced by investors and that received by savers. With higher
returns avaiLabLe, savers are induced to save more whiLe
investors are confronted with a Lower cost of investment
accompanied by a wider diversity of investment opportunities.

Though there is both a substitution and income effect with
increased returns to savings, it is LikeLy, given an increasing
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development of investment alternatives, that the beneficial
substitution effect will outweigh the tendency of the income
effect to induce a rise in the consumption rate.

Rural credit programmes are assumed to contribute to the
development process, particularly in the way described under the
second and third points. SmalL farmers are seen as net
investors, having profitabLe on-farm investment opportunities but
insufficient working capital with which to realise them. A
redistribution of funds from net-savers (having a surplus of
funds over profitable investment opportunities) to small farmers
will, therefore, result in a more efficient allocation of new

investment. Savings that would have remained relatively
unproductive are redistributed via rural credit institutions, to
capital-short farmers who can use them productively.

With respect to inducing new growth, this effect has been
weakened by the lack of emphasis in rural credit programmes on
en co urag ing hi gher level s 0f rural sav ings.. There isan
assumption, however, that new growth is induced on the borrower
or net-investor side. An expanded volume of funds at a cheaper
rate than aLternative sources, encourages small farmers to make
investments in inputs that they would not have otherwise made.

The application of the three-pointed argument to intermediaries
operating in the agricultural sector, and primarily as lending
institutions, needs some qualification. Since higher short-term
returns to capitaL are arguably found in the industrial sector,

we would expect the net effect of financial intermediation in
agricultural areas to be a generaL flow of capital from rural to
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urban areas.17 This is, indeed, what has happened in the urban-
industriaL based deveLopment experiences of LOCs. Certain
factors tend to mitigate against this ruraL-urban fLow of capitaL
however, notabLy the unimportance of ruraL deposits in many
credit programmes and the government reguLations designed to
restrict the out-migration of capitaL from ruraL areas.18

RuraL credit programmes tend to be one-sided with respect to the
generaL modeL outLined. OnLy a very few programmes have invoLved
any substanti aL emphasi s on mobil izing ruraL savings.19 In the
case of Thai Land's BAAC, for exampLe, deposits from the generaL
pubLic accounted for onLy 15.7% of the bank's operating fund in
1982.20 In the absence of an adequate level of ruraL deposits,
the intermediation is between generaL taxation funds, foreign
funds and commerciaL bank deposits on the one hand, and smalL-
scaLe agricuLtural investors on the other. To cite the BAAC as
an exampLe again, the singLe most important source of funds in
the 1982 financial year, was deposits from commercial banks
(accounting for 40.9% of the 1982 operating funds),21 a pattern

maintained solely by government regulation. Since the commercial
banks are strongly urban-based, this must represent to some
extent, a flow of funds from urban net-savers to rural net-
borrowers.22 In other countries, ruraL credit institutions are
more reliant on public funds, in which case the direction of
fLows are more difficuLt to assess because public funds come from
a variety of tax bases which have a variabLe impact on ruraL and

urban a rea s.

The desired effects of the financiaL intermediaries set up under
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rural credit programmes are, therefore, a stimulation of supply-
led growth, particularly in the small-farm sector, by lowering
the effective cost of borrowing and increasing the opportunity to
borrow; and an alleviation of bottlenecks in supply in order to
meet existing demand. The service is aimed at a sector of
society largely made up of net-borrowers: farmers who have
opportunities for raising productivity and income through on-farm
investments yet are considered to be constrained by a lack of
investable funds. The funds that are channeled to them through
rural credit programmes may, in some cases, represent a counter-
flow to the usual overall flow of capital out of the

agricultural/rural sector.

C A Farm-Level Perspective: Credit and Growth of the Farm
Two of the basic underlying assumptions in rural credit
programmes are that there are production opportunities as yet
unreached by farmers and that additional liquidity will enable
them to reach those opportunities. Rural credit programmes as we
have seen, channel a mixture of private and public funds, often
non-agricultural in origin, into the agriculture sector.

These funds, usually made available at low interest rates, are
assumed to have two kinds of effects on the farm economy: a
volume effect and a price effect.23

1. Volume Effect
There are two ways in which an additional volume of credit
is thought to stimulate output. First, it is assumed that
small farmers can obtain insufficient credit to finance
expansion in production. For example, the purchase of
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Larger quantities of fertiLizer or the hiring of a

mechanicaL tractor for upLand pLoughing may be outside of a

farmer's normaL means. DiagramaticaLLy, the farm may be at

point x1 in Figure 2.1. Non-institutional credit sources

may aLLow him to borrow a Limited amount, moving him up to

x2. Assuming the marginaL vaLue productivity (MVP) of the

particular input is still above its price at x2 (so that

more of the input can stilL be profitabLy used), then

additionaL credit from an institutionaL source wiLL move the

farmer to x3. The increase in income through the use of

additionaL inputs faciLitated by institutionaL borrowing is

equaL to the area XYZ.

Figure 2.1. Demand curve for input i show i ng the effect of
variation in credit availabiLity on input use
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The second wayan additionaL volume of credit is thought to

stimulate output is by its influence on the farmer's

attitude towards risk. A farm-household may possess a

certain Level of savings which couLd potentiaLLy be used to

purchase inputs and raise production above the current

Level, but nevertheLess chose not to invest those savings.

Savings may be uninvested because they represent security

against unf~1seen emergencies or against subsistence

consumption peaks. If an additionaL source of credit from

an institution is viewed as a secure and reliable

aLternative to savings, then a ruraL credit programme may

induce farm-households to invest more of their risk-

offsetting savings in farm production. In terms of Figure

2.1, the shift from x2 to x3 wouLd, in this case, be made in

part by the farmer's own reLeased savings. This fits in

with Baker's view of credit as an asset.24 Credit can be

seen as an asset rather than a sum borrowed from a lender;

an amount that can be borrowed if necessary (an asset that

can be Liquidised), rather than si mpLy an amount borrowed.

Seen in this way, the transaction between borrower and

Lender invoLves the exchange of 'credit' for a Loan. A

borrower's 'credit' asset is reduced by the amount he

borrows. If he does not borrow, his asset is undepLeted,

amounting to the maximum sum borrowabLe, and it remains as a

reserve. In this sense, 'credit' is Like jeweLLery,

inventories, cash or any other Liquid asset which can be

used as a reserve. The greater a farmer's credit 'reserve'

the more LikeLy he is to invest savings in farm production.
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A credit source which Lends for consumption as well as
production is likely to have a greater impact on the release
of other liquid assets for production expenses in this way.

2. Price Effect
It is often assumed that a lowering of the price of credit
(interest rate) will occur not only by the provision of
cheap credit, but also by the effective competition
represented by a ruraL credit programme, inducing non-
institutionaL suppliers to reduce their profit margins. The
'pri ce-effect' refers to the effect of pri ce on the volume
of credit used or volume of inputs purchased. For a given
outlay on interest charges, a lower interest rate enabLes a
farmer to borrow a Larger volume. DiagramaticaLLy, a Lower
interest rate enabLes a farmer to move to the right along
his demand curve (Figure 2.2).

OptimaL input use occurs when the marginaL vaLue product of
input i is equated with the price (Pi) of input i. This
equilibrium point is given by x3 in Figure 2. This assumes
that savings are sufficient to purchase as much of an input
as is profitabLe. If money has to be borrowed to purchase
the input, however, the cost of borrowing must be added to
the cost of the input and price (Pi) becomes Pi(1+r) where r
= the interest rate on borrowed funds. Now if the non-
institutional interest rate = A, the effective price of
input i in figure 3 is Pi(1+A) and the equiLibrium quantity
purchased = x,. A credit programme which reduces the unit
cost of credit from A to r wilL result in a shift in the
quantity purchased from x1 to x2. The lower interest rate
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aLLows more inputs to be purchased and therefore Leads to
greater output. David and Meyer25 present this probLem in
the form of a typicaL neo-orthodox farm production modeL. A
farmer is assumed to maximise profit subject to a production

function f(xi,x2 •••xn)' input prices Pi'S, product price P
and a constraint equating input costs with savings <S). The
Lagrangian form of the maximisation problem is :

Figure 2.2. Demand curve for input i showing the effect of
variation in the price of credit on input use
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(2.1 )

which is maximised when

S = L Pixi

and f· = Pi (1+;U,,
where II = profit;

A = lagrange multi pl ier;

f· = marginal product of input i; and,
Pf· = marginal value product of input i;,
Pi = price of input i; and

P = product price

(2.2)

(2.3)

Where input costs are equated with savings (no borrowing is

necessary), S = rPixi and the expression A(S-l:Pixi) equals

zero. When savings are not a constraint, therefore, profit

equals the difference between total value of production and

total cost of inputs. With an assumed Aof zero, marginal

value product of input i is equated with price of input

i,<Pf i = Pi). This is represented by x3 in Figure 2.2 where

MVPi = Pi.

If, however, savings are a constraint on input use, the

expression (S - rPixi) becomes negative and A represents the

cost of borrowing to supplement savings. In the maximum

profit equation above, II = revenue - input costs - borrowing

cost.

In terms of Figure 2.2, when A = zero, opti mal input use is

determined by equating MVPi with Pi and equals x3. A
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borrowing cost of A will result in input use xi where MVPi =
Pi(1+IJ. If the borrowing cost is reduced by a rural credit

programme, say to r, input use will rise to x2.

Figure 2.3 presents the problem in a different way, showing
the relationship between the physical input/output ratio and
the ratio between the pri ce of input and output. The
plotted schedule is the total product curve for input i,
representing the relationship between output and input i.

Where a farmer uses only his own savings, input and output
quantities are determined by the ratio of input to output

price (Pi/P) and equal x3 and q3. With an interest rate of
A, x and q are determined by the ratio of input price (in-
cluding the cost of borrowing) to output price: Pi{1+A)/P,
and equal x1 and q1. A Lower interest rate r, introduced by
a ruraL credit programme, raises input use and output to x2
and q2 respectiveLy, determined by the ratio pi{1+r)/P.

This basic model can be used to iLLustrate how cheap credit
can become a welfare subsidy in countries where the
inflation rate exceeds the institutional interest rate. In
this situation, the real interest rate r becomes negative.
The expression Pi(1+r)/P approaches equality with Pi/P as r
gets smaller (as the real rate of interest diminishes).
Where r is negative, the vaLue pi(1+r )/P is smaLler than
the value Pi/P and even higher levels of x and q are
attainable. x4 and q4 are the optimal input and output
levels when the implicit subsidy represented by a low

institutionaL interest rate is taken into account.
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When rural credit programmes serve largely the wealthier
members of the farming population, an income subsidy equal
to XYZ in Figure 2.2 is effectively made to farmers who

least need a subsidy.26

In this section the voLume and price effects have been
defined in terms of the increased quantity of input (and,
therefore, increased output) associated respectively with an
increased volume of credit supply and a Lower price of
credit. The analysis in Chapter 6 uses these theoretical
constructs and also introduces a second type of price effect
which can be termed P2. While the price effect defined
above (call it P1)' refers to the effect of price on volume
of credit used, P2 refers to the effect of the price of
credit on income without any change in voLume. In Chapter
7, we are concerned with the effect of credit on income, an
effect which can be broken down into three components. Farm
income increases (a) as the volume of credit increases due
to an expansion in supply (volume effect); (b) as the volume

of credit increases due to a lower rate of interest (price
effect P1), and (c) as a given voLume of credit is borrowed
at a lower rate of interest (price-effect P2). In Chapter
7, we will find that the Linear assumptions of the models
used to derive demand curves, prevent the measurement of the
P1 effect. The volume effect and the P2 effect can be
measured, however, and are analysed in an evaluation of the
income forfeited by a small farmer through operating outside

of the formal credit market.
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Figure 2.3 Total product curve for input i showing the
reLationship between interest rate and quantity
of input and output

P; ( 1+A) Pi ( 1+r)

P P

-------------------

Quantity of input i
Source Adapted from David, C., and Meyer, R., 1979, p.4

3. Qualifying the basic .0deL
The basic neo-orthodox model rests, of course, on the usual
assumptions of perfect knowledge and certainty and profit
maximising motivation. These qualifications are normal and
an acceptable limitation on any formal micro-economic
anaLysis. The Limitations can be dealt with in various
ways. A farmer1s attitude towards risk, for example (which
affects his pursuit of maximum profit) can be modelled by
including a risk premium as a cost, additional to the input
price, to find the modified equilibrium output. In Chapters
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6 and 7, where a series of programming models of the farm
economy are deveLoped on the theoreticaL foundation of the
basic modeL presented above, the restrictive profit-
maximising assumption is quaLified to account for farmer's
behaviour with respect to risk aversion, traditionaL crop
preference and attitude towards famiLy Labour.

A second sort of quaLification reLates to the faiLure of the
basic neo-classicaL modeL to take into account the fung-
ibility27 of credit. A cash loan, whether tied to a
particuLar expenditure or not, becomes pooLed with the
farmer's other Liquid assets when it reaches his pocket.
The addition to his Liquid assets wilL have consequences not
just for the expenditure to which the Loan was tied, but to
aLL other farm-household expenditures. The Loan cannot
strictly speaking be thought to proceed directly from the
Lender to the purchase of the authori sed inputs. Whi Le the
authorised inputs may stiLL be purchased, it may be for
example that they would have been purchased in the absence
of a loan and that the addi tionaL liquidi ty created by the
loan is used to purchase something quite different. The
problem need be no different if a loan is made in kind;
credit in kind can be soLd or exchanged by the borrower and
used to purchase anything else.28

The fungible nature of loans causes two types of probLem
when it comes to analysing the impact of credit on farm
output.29 The fi rst probLem arises when trying to predict

the change in farm output associated with a loan of x units.
There are two sides to this prediction probLem: the proceeds
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from a loan may be used as a substitute for other owned
funds in purchasing a particular i~put, or aLternativeLy

they may be diverted to a completeLy different use.

Th e sub s tit uti 0 n pro b Le m isex pre sse d diag ram a tic aLL yin
Figure 2~a. A borrower may purchase the inputs authorised
by the lender in the loan agreement and it wouLd appear that
the Loan of x uni ts has Led to the purchase of y inputs and
an increase in output by z units. If, however, the borrower
had intended to purchase the y inputs, whether he received a
loan or not, the loan, which can conceptuaLLy be thought of
as purchasing the y inputs, has mereLy substituted for the
funds which would have been used on their purchase. Those
funds are now freed for expenditure on anything eLse wanted
by the farm-househoLd. If, for exampLe, an eLectric ceiLing
fan were high on the list of expenditure priorities, the
money that would have been used on inputs if there were no
loan, can now be used to purchase a fan. The net effect of
the loan on the farm-household economy is the addition of
one consumer-durabLe. Because of the fungibility of money,
credit can be conceptualised as substituting for other funds
in this way and transferring purchasing power from and to
any 'sector' of the farm-household economy. Credit is
fungibLe between alternative farm uses (between crop types,
between different inputs); between farm and househoLd uses;
between consumption and production uses; between farm
production and non-farm household production; and between
di rect farm production (seeds and ferti lizer, for example)
and indirect farm production via consumption by family
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labour. Rice (1977> is one of the many sources reporting
the importance of the substitution of credit for other

funds.3D

Figure 2.4. Substitution, diversion and attribution
problems in measuring and predicting the impact
of credit on the farm

2.4a The substitution problem

CREDI T

I APPROVED USE","'1 ._......;_;...;..;...;~___;~....J,
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2.4b The diversion problem

CREDIT

I APPROVED USE

I ALTERNATIVE USE I

2.4c The attribution problem

I CREDIT I ) CHANGES IN INPUTS AND

OTHER CAUSAL ~ OUTPUTS
FACTORS, e.g. PRICE
CHANGES, EXTENSION,
TECHNOLOGY etc.
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The diversion probLem is a more obvious form of loan misuse.
A farmer may acqu i re a Loan for a certain use and then use
it to purchase something entireLy different without making
the authorized purchase. A commonLy cited exampLe of this
is the use of Loan funds meant for production, for
ceremonial expenses. Adeniyi Osuntogun31 found that the use
of cooperative credit for non-farm activities was important
in Nigeria, accounting for 60.6% of borrowed funds in the
survey area. Diversion shouLd be difficuLt if Lenders
maintain regular and systematic supervision. In cases of
diversion to alternative productive activities, credit
officers may mereLy adjust the originaL Loan agreement to
show the new use.32 Figure 2.4b ilLustrates the diversion
problem diagramaticaLly.

Substitution and diversion cause probLems in predicting the
effect of credit on the farm. They mean that the
relationship between credit, inputs and output may not be as
straightforward as predi cted by the modeL represented in
Figures 2.1 and 2.2). A second type of problem arises when
trying to measure post facto, the impact that credit has had
on a farm. This has been termed the attribution problem33

and is confronted whenever credit impact is measured by a
cross-sectionaL comparison of borrowers and non-borrowers or
by a longitudinaL comparison of farmers before and after
borrowing. IsoLation of the changes effected by the use of
credit is confounded by other important differences between

the group with credit and the group without. This is so
even when the two groups consist of the same farmers in a
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longitudinal study and when two groups in a cross-sectional
study are well matched. Observed differences between

farmers with and without credit can be explained by the
credit factor, but also by a series of endogenous and
exogenous factors. Endogenous factors include differences
in management ability, attitude towards risk, the level of
technology adopted and differences in savings. Exogenous
factors include differences in the prices of input and
output, differences in the variability of prices and yield,
differences in extension advice, irrigation, weather and
soil quality. Many of these potentially influentiaL
variabLes are difficult to quantify in a production model.

Because of the problem of (a) attributing to credit a
particuLar effect, distinct from the effect of other
factors, and (b) pre dicting the impact of credit in the
face of substitution and diversion of funds, a more reLevant
concept for evaluating the impact of a Loan is
additionality. This refers to the net effect on the farm or
the farm-househoLd of extra credit. The additionality
resulting from a loan is the true net impact of additionaL
credit and can onLy be estimated by approaching the
question: what wouLd have happened in the absence of the
loan? If we are interested in just the production effect,
as most credit studies are, the additionaLity is the
observed changes in input and output minus the changes that
would have occurred without the loan. If we are interested
in the wider household welfare, we could examine the net
changes in totaL farm-household inputs and outputs.35
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The impLication of these quaLifications for the basic neo-
cLassicaL model are straightforward and can be illustrated
by reference to Figures 2.1 and 2.3.

Diversion of a loan which is designed to move a farmer's use

of input i from x2 to x3 in Figure 2.1, will result in the
farmer remaining at x2 despite having received a Loan.
(This impLies that the amount needed to raise x2 to x3 wiLL
yieLd benefits greater than the increase in income XYZ if
invested in some other input). The basic modeL assumes that
a Loan made for the purchase of input i wilL resuLt in an

increase in input i.

Substitution does not actuaLLy change the principLe in
Figure 2.1 onLy the Logic behind it. The basic modeL
assumes that a Loan tied to the purchase of input i wilL
move the borrower from x2 to x3. If the borrower wouLd have
purchased x3 of input i even without the Loan, the Loan
substitutes for savings which can then be spent on something
else. However, as Long as the purchase authorised by the
Loan agreement is actually made, Figure 2.1 can be used to
describe the effect of the loan. It describes the effect of
the Loan if the substitution process is conceptuaLised such
that the Loan is used to purchase input i, thus reLeasi ng
savings for another expenditure. The resuLt of the Loan is,
therefore, a shift from x2 to x3 and an income rise of XVZ,
plus an additionaL expenditure or investment. If there is
an aLternative conceptuaLisation such that savings are used
to purchase input i and the Loan is spent on the other
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expenditure (and either conceptualisation may be made since
the truth is, all funds are fungible), then Figure 1 does
not strictly describe the effect of the loan.

When a loan tied to input i substitutes for savings, the
basic model does not capture the additionality, for that
lies outside of Figure 2.1. There is nothing wrong,
however, with conceptualising the effect of the loan in the
way that Figurue 2.1 does, for there ;s an association
between the loan and the purchase of input i, and the loan
can be seen as being spent on that input thus freeing other
owned funds. The weakness in using this conceptuaLisation
is that the effect of credit on the farm-household is under
estimated. It can be viewed as a conservative understanding

the
of~effect of credit; credit wilL, at least, be associated
with the purchase of the authorised inputs (the shift from
x2 to x3 and the income rise of XVZ). To the extent that
substitution occurs, it wilL also raise the weLfare of the
farm-household through increasing purchasing power in other

areas.

The difficuLty for the basic modeL, caused by the
attribution probLem, can be iLLustrated by Figure 2.5 which
is an extension of Figure 2.3. The totaL product curve
relating quantity of output to quantity of input i, is
associated with one particular production function.
Assuming that a sampLe of farmers surveyed before and after
taking a Loan remains on the same production function, the
before-after difference might be expected to be, for
exampLe, a shift from x1 to x2 and a reLated shift in output
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from q1 to q2. Consider, however, the possibility that by
the time of the 'after' survey, farmers have moved to a
higher production function through shifters in the
production function quite independent of credit (weather or
technical information, for example). TP1 relates to the
original production function and TP2 to the higher function.
An output increase from q1 to sz will be observed even if
the quantity of input i used remains the same as the
'before' level. The loan could be completely diverted and
the predicted rise in output still be observed. This is not
a weakness in the basic neo-classical model per se, it
illustrates a weakness in using it over-simplistically in
measuring the effect of credit by the comparison of two
9 roup s. To the extent that groups can be matched or
shifter-variables can be included in the production model,
the problem is reduced.

Having made these qualifying remarks about the neo-classical
model, it is necessary to reaffirm its usefulness in
conceptualising the role of credit in the farm economy.
Firstly, diversion of loan proceeds can be avoided by due
attention to loan supervision. An adequate level of
supervision can be very costly in a large rural credit
programme, but the need for a vast number of credit officers
is reduced when joint-liability groups are used as a method
of securing loans. When all farmers within a group are
joint Ly responsible for each membe r's timely repayment, it

can be expected that the probability of a borrower using a
loan for its authorised purpose is high, especiaLLy when
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Figure 2.5 The attribution problem illustrated using total
product curves

TP2 (after)
TPl (before)

Xl x2
Ouantity of input i

diversion wouLd Lead to repayment difficuLties. Loan
discipLine imposed by friends and neighbours eager to retain
their group's credit rating, is often more effective than
loan discipline imposed by an unfamiliar and 'distant'
officiaL.

SecondLy, it can be hypothesised that there are certain
circumstances in which it seems that substitution is less
Likely to be a probLem. SmalL farmers operating at Low
Levels of technology, earning Little and saving Little, are
Less likeLy to substitute a Loan for owned finance than are
more wealthy farmers. Put another way, small farmers are

more likely to be constrained in their LeveL of production
by lack of finance than are larger farmers.36 In an
important respect, this makes the basic modeL more
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appropriate to the smaLL farmer; Lacking financiaL
resources, the association between a production Loan and an
increase in quantity of input i (and the associated increase
in 0 ut put) ism 0 re Like Ly to be ca usa L. Th e ana Ly sis in
Chapter 7 presents some evidence for this assertion: BAAC
farmers, it appears, use Loans to reLease some of their
savings for other uses, whiLe independent farmers (with
significantLy less resources) using aLL their savings and
borrowing what they can, do not reach the optimaL LeveL of
production (Chapte r 7, Section 0.

ThirdLy, even when substitution does occur, the modeL
represented in Figures 2.1 to 2.3 can be considered an
adequate working modeL for the lender whose primary
interests are Lending for agriculturaL production and
recouping its loans. In terms of this pureLy commercial
objective, it is sufficient for the Lender to know that
having authorised a Loan for the purchase of input i, x
un its 0f ;nput i are pur chas ed and q un its 0f 0 utput can be
expected as a resuLt of the investment. If it can be shown
that the marketabLe vaLue of q is sufficient to cover repay-
ment of principal plus interest, then, other things being in
the borrower's favour, the loan wilL be made. It does not
reaLLy matter to the Lender that the borrower might have
purchased those inputs even without the loan and that the
additionaLity caused by the Loan is the purchase of a
con sum e r d urab Lera the r than inc rea sed prod u c t ion. It is
sufficient for the Lender to know that a certain investment
(to which the loan is tied) is expected to produce a certain
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output; and the model can be taken as merely describing this
threefold relationship between loan, inputs and output. Of
course, from a broader development perspective, it should
matter to the lender whether the true impact of a loan is
increased production or the purchase of a consumer-durable.
The problem of rural credit programmes misdirecting their
subsidised funds is pursued in the next chapter.

D Credit in Context

Credit for agricultural development does not, of course, operate
in a vacuum. This has commonly been overlooked or
underemphasised by both policy makers37 and analysts.38 The
basic model discussed above recognises that credit only
influences production, mediated through the purchase of
production inputs. Credit is not an independent input. An
understanding of the full complexity of the rural economy would
greatly enhance the understanding of the way credit works in any
particular situation. This would involve bringing into the
analysis all relevant system components such as patron-client
relationships, kinship ties, local price structures, exchange
labour practices and local custom. Some have advocated such an
approach as the only really satisfactory method of analysing the
impact of credit on rural development)9 To include more factors
in the analysi s will undoubtedly increase explanation, although
there is a danger of 'fuzzing' the picture so that an analysis
becomes so complex that all one is left with is a descriptive
case study. Accepting, however, that a farm-firm model, while
not ideal, is still useful, it is important to bear in mind the
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conditions necessary for the success of credit in inducing
production increases. The basic modeL presented in the Last
section, by assuming that credit leads to an increase in inputs
purchased, assumes a measure of favourabiLity in these
conditions. The conditions (the necessary context of credit) are

summarised in the foLLowing.

AdditionaL credit in the absence of locaLLy avaiLabLe and appro-
priateLy priced inputs is unLikeLy to have any effect on
production. Innovation40 requi res an avai LabLe supply of inputs;
credit onLy provides the financiaL command to acquire those
inputs. Inputs may be suppLied through cooperatives, farmer-
groups, LocaL merchants or extension or other government
programmes. The emphasis on packaging of services has meant that
scarcity of inputs is not now so often a problem with credit
programmes. Packaging can cause its own probLems, however, since
a package of services is susceptible to failure through the
fai Lure of one essenti al component.41

Innovation not only requires a supply of inputs, it requires
suitabLe .arketing opportunities. Initiative to innovate is
Likely to be low if a farmer cannot see openings for marketing
his new product or his increased production. This is a function
of distance from market centres, popularity of the new
products,42 Level of demand of existing products, farmers'
information, and availabiLity of and access to local buyers.
Marketing is, perhaps, most uncertain and therefore most a
constraint to innovation when the farmer relies on farm-gate

sales (this is also the strategy which gives the farmer the
lowest pr t ce r, Where a farmer can seL l produce to processing
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mills or government buyers (especially at a fixed price), he can
be more certain about making the investment. Marketing
cooperatives foster even greater certainty, the same institution
perhaps providing credit, input and marketing services.

There may be adequate input supplies and marketing opportunities,
but unfavourable product prices may be a severe disincentive to
innovation. Where agricultural prices are deflated, government
pricing policies may be a necessary accompanyment to credit
disbursement policies. Localised policy can also help here
th rough wa rehousi ng and postponement of sale, enabling farmers
with sufficient surplus to ride-out the troughs in the annual
cycle of product prices.

Education of the farmer is a fourth necessary condition for the
productive use of credit on the farm. Extension programmes have
achieved widespread importance in their own right and some credit
programmes have thei r own extension workers.43 The assumption is
that a farmer needs educating concerning the use of his new and
existing resources to his best advantage. If it can be shown
that farmers in an area are commonly employing sub-optimal
methods and farm plans through ignorance, extension is Likely to
help generate increased production. Extension in the form of
closely supervised credit programmes has, however, been
criticised, on the grounds that farmers are possibLy in a better
position to determine which activities have higher marginal
profitability to them, than are experts from government

agencies.44 The debate about which party is in the best position
to prescribe the 'best' farm practices can be cLarified by making
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a d ist i nction between those farmers who choose not to use more
'efficient' technologies and those who fail to use them because
of certain constraining factors, one of which is a lack of
knowledge.

Appropriate input supplies, marketing opportunities, product
prices and extension advice can therefore be seen as necessary
conditions for the productive use of farm credit. In essence,

credit will only be used to finance innovations if the
innovations are perceived as profitable (in the widest sense) by
the farmer. He needs the correct input supply and pri ce
structure, marketing openings, product price and knowledge and
ability in order to profitably employ additional capital on the
farm. These should not, of course, be seen as a deterministic
set of conditions but rather as probabilistic contingencies. The
problem can be seen from the point of view of the risk a farmer
is willing to take in order to adopt an innovation. For aLthough
inputs may be available at comparable prices, perhaps to
traditional inputs, a new var.iety of seed may be unacceptable
because its yield variance is greater than traditional varieties
even though its average yield may be higher. For a small farmer,
especially in the case of his subsistence crop, the lower end of
the yield distribution may take him below subsistence level,
which he may classify an unacceptable risk.

It is not necessary here to elaborate any further on these
complex issues; the important point for our purposes is that
credit is only useful for farm production as far as (a) it

enables the purchase of formerly unaccessible inputs, and Cb)
those inputs are seen as a profitable and otherwise desirable
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investment.

E The Case in Practice: Evidence of the Performance of Rural
Capital Plarkets

We now take up, for further discussion, two of the most important
assumptions underlying rural credi t programmes: the assumption
that there is a credit shortage in RFMs which constrains farm
output, and the assumption that interest rates are prohibitively
high in the non-institutional market. These were introduced at
the beginning of the Chapter along with the other assumptions
which were collectively referred to as the traditional consensus.
It will also be noticed that they are essential assumptions
behind the formal economic case for ruraL credit programmes as
presented earlier.

Demand for credit is discussed first, and then the question of
interested rates. The two assumptions suggest that RFMs are not
constructed to faci litate agricultural innovation and
development. They lead us to expect evidence of excess demand
for capital among small farmers and of excess profiteering in the
traditional lending sector.

1. Demand for credit
A 1974 cross-country comparison of agricultural loans by
type of lender45 showed that, at that ti me, only a smal L
percentage of farmers in any of the countries reported
received institutional credit. Though there was a wide
variation (0 to 40X), the mean was only 13% over 36
countries. Of these, commerci al bank loans were few, and
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were concentrated on the Larger farmers who use them for
reLativeLy capitaL intensive investments. The buLk of
institutionaL Loans came through pubLic programmes and
these, too, have been shown to be concentrated on Larger
farmers despite their nominaL orientation towards smaLL
farmers.46 Though many ruraL credit programmes have stepped
up their coverage in recent years, their tendency, discussed
in the next chapter, to bY-pass the mass of smaLL farmers,
must mean that a large proportion of farmers in LDes stiLL
reLy on the non-institutionaL sector for their credit need.

Little research has been done on non-institution credit
markets and there are, therefore, few hard facts to draw
upon. Widely-held opinion, however, is that informal credit
is probably used more to meet short-term consumption needs
than for production purposes.47 The high interest rates and
short-term nature of non-institutional Loans indicates that
the informaL capitaL market is poorLy adapted to medium-term
lending for investment in production.48 Since informal
lenders constrain themselves to short-term lending and
access is severely restricted to institutional loans, it
fol Lows that most longer-term investments have to be
financed from private savings or from sale of assets.49 For
smaLL farmers with hardLy sufficient funds to purchase
inputs at the beginning of the year, this means that
signi fi cant on-fa rm improvements are generaL Ly impossibLe.
The pri ce of borrowed capitaL (interest rate) can be taken
as a crude measure of demand for short-term production loans
in the non-institutionaL market. Rates are indeed high
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compared with commercial bank rates. A classic study by
U.T. Wai (1957),50 though giving a very heterogenous picture
across 36 countries, suggested 40% per annum might be a
representative figure.51 The issue of interest rates will
be taken up in the next section, but a median as high as 40%
(the mean is higher) is prima facie evidence for excess
demand for capital in the RCMs of these 36 deveLoping
countries.

In addition, several case studies have included questions to
farmers asking whether or not they have sufficient
production credit. LowdermiLk, for exampLe, showed that out
of a sampLe of farms of different sizes in Pakistan, 75%
reported the non-avaiLability of funds. The percentage was
nearer 80% for the smallest farms (2.5 - 12.5 acres).52

Generally, there is no shortage of evidence to show that
small farmers have a shortage of funds from institutionaL
sources, be they pubLic or private.53 The Literature is
full of impressions about the shortage of production credit
from non-institutionaL sources, but Lacking in empiricaL
evidence. This is discussed further in the context of Thai
rural financial markets in Chapter 5, and some evidence
presented in the case study of North-East Thailand in
Chapter 7. However, the apparentLy high interest rates
indicate a possible excess demand and if interpreted as such
support the argument for the building of new financial
intermediaries to increase the supply of rural credit.
Supportive evidence comes from studies where farmers have
expressed a frustration in acquiring funds.
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We now turn in more detail to the debate concerning the
interpretation of non-institutional interest rates.

2. Interest rates
As we have seen, an important assumption leading to the
disbursement of cheap credit through ruraL credit programmes
is t hat non - ins tit uti 0 na L com mer cia L Lend e rs ch arge
exhorbitant interest rates throug h monopol isti c pra cti ces.
Rates are kept high, it is supposed, by imperfect markets
caused by a shortage of capitaL suppLy, imperfect knowLedge,
imperfect spatiaL, sociaL and poLiticaL access, and
ineLastic demand scheduLes of smaLL farmers.54

This assumption has been questioned on the grounds that the
rates charged are reasonabLe reLative to the cost of the
services they provide: funding of high risk ventures often
without colLateraL, providing highly flexibLe terms tailored
to individual cLients.55

The diversity in the non-institutional market is so great
that it is hard to describe it categoricaLLy as generally
monopoListic. This may be a good description of the market
in a viLlage containing onLy one money-Lender. In other
situations competition is great and is far from meeting the
conditions of a monopol istic situation. Two things suggest
a degree of monopolistic practice, however: reLatively Low
fixed costs and a wide variation in the terms of lending
between borrowers. The suggestion is that it is unLikely
that the enormous variation in rates charged can be
expLained by differences in Lending costs. Further evidence
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lie sin the tend en cy for sm a II far mer s to dis p lay an
inelastic demand for credit.56 Constrained by a cyclical
pattern of demand determined by the crop production cycle,
and borrowing small sums in general, high interest rates
seem not to deter small farmers from borrowing. This demand
behaviour would certainly allow the development of
monopolistic lender behaviour. Monopolistic behaviour will
be moderated, however, by competi tion from other lenders,
including institutions, and to the extent that borrowers are
sensitive to interest rates. The mitigating effect of
competition from other lenders is, however, weakened as the
importance of particularistic ties between lender and
borrower increases.57

It is easy to see why the monopoListic money-lender theme
continues where researchers find landlords lending to
tenants, green sales,58 wide variation in interest rates and
little evidence of commensurately high fixed lending costs.
It really requires figures for costs and revenues to go much
further in this discussion.59 Revenues are estimable
through looking at interest rates, but money~ender operating
costs are virtually impossible to investigate.

Informal lender interest rates vary from very low up to
multiples of 100. Wai60 separates his 36 country study into
usual and occasional rates. Usual rates had a median of 40r.

per annum and occasional rates (10 - 20r. of loans) clustered
around 100%. A World Bank survey of 1974 found the median
nominal rate for a cross-section of countries to be SOX.
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The variation across countries is, however, extreme and

medians and means are very flexible with respect to the

countries included in the computation. As one commentator

has said, "it would hardly be worthwhile pursuing such an

inqui ry if it wasn't so centrally i mportant".62 Compared to

interest rates in the order of the above, how do costs

compare'?

The only avenue open here is to Look at the operating costs

of institutional Lenders which is well documented. Costs in

the order of 5 to 25% of annuaL loan disbursements seem to

bet he cas e her e. 63Th ere i sap rim a fa c i e cas e for

assuming that informaL lenders have lower operating costs

than institutionaL lenders. They tend not to use speciaL

buildings and staff and they cover much smaLler geographicaL

areas. Any economies of scaLe reaped by institutions wouLd

have to be very signi fi cant to match the cost advantage of

non-insti tutionaL lenders. What about the cost of capi tal?

To the extent that money lenders can rai se capi tal for on-

lending from accumulated savings, relatives and informal

associates, they have a cost advantage here, too. If they

have to borrow from commercial sources for on-lending, they

are at a disadvantage compared to the institutions who

generally receive funds at below the market price. It seems

unlikely that administrative costs and capital costs for

non-insti tutional lenders should be much greater than for

insti tut ionsj if anything they should be less. Conside ring

administrative costs alone, a considerable level of

monopolistic profit is implied.
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But what of the size of the legitimate risk premium hidden
in the non-institutional interest rates? This is really
where the opposition to the extortionate money-lender theme

is voiced. Bottomly, for example, refers to the hazards of
weather and prices and the volatile nature of the money
lender's income, linked as it is with the income of small
farmers. He attempts to construct cost curves for money
lenders, showing sharply rising risk premiums and concludes
that monopoly profit pLays LittLe part in the level of

64-informaL interest rates.

On the other hand, Wai65 found that defauLt rates cannot
expLain high interest rates and, therefore, suggests that it
is the ineLastic demand of borrowers and a Lack of
aLternative sources which aLLow usurious rates to be
charged. Nisbet, arguing on the same side as Wai, found in
ruraL ChiLe and CoLombia, Little price competition and many
instances of high interest rates unexpLained by observabLe
costs.66 Additionally, the familiarity of the informal
lender with his cLients, his ability to select good cLients
and the greater effectiveness of pressure to repay from a
locaL Lender, shouLd aLL go towards making default
reLativeLy Less of a problem for the informaL lender.

Donald suggests that excess profits could be made at income
Levels which would appear low to an outside observer.67 The
appropriate indicator of monopoly profit, he suggests, is an

above-average income level for lenders.
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seem to support the monopolistic mone~lender argument. The
case is far from certain, however, and particularly if
defauLt and the associated risk can be proved to be high in
any situation, the argument may go the other way.

Where does this Leave our discussion about the case for
intervention in ruraL financial markets? It certainly goes
to show that the case for ruraL credit programmes is far
from proven on the grounds of freeing smaLL farmers from the
grip of evil money-lenders. If defauLt costs along with
administrative costs are Low for informaL lenders, then
there is at least a need for increased competition in the
credit market in order to move interest rates nearer to
equality with lending costs. The idea that money-lenders
are evil and should be squeezed out no longer holds much
sway, but increased competition will increase the supply of
credit and tend to reduce any monopoly profit that is being
made. Adams suggests that this has not in fact taken place
in general since the bias in rural credit programmes towards
larger farmers has meant littLe competition between
institutional and non-institutional lenders.68

Where monopoly profits are being made, there is a case for
the building of new financial intermediaries to reduce them
and to bring about a socially more optimal use of scarce
resources.

Where monopoLy profits are not being made, can a case for
intervention stilL be made on the basis of the observed
informaL interest rate structure? Consider the possibility
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that the wide variation in interest rates is a result of
locally low elasticities of supply of capital, coupled with
wide variations in the levels of demand at different
locations. Low elasticities of supply may be due to an
immobility of funds, a lack of desire or ability to expand
business on the part of small lenders, or difficulties in
new lenders entering the market.

The low mobility of both funds and borrowers may, therefore,
account in part for the great variation in interest rates,
and whether profit margins of money-lenders are excess or
normal, this could represent a further argument for
financial institution building in RFM's.

There are, therefore, at least three possibLy important
factors contributing to the high and varied interest rates
of non-institutionaL ruraL Lenders: (a) monopolistic
practices; (b) high risk premiums, and Cc) locaL variations
in demand coupl ed with suppl y bottlenecks. The importance
of each factor in anyone situation will vary, and it is
probabLy not usefuL to make a generalisation. OnLy if high
interest rates couLd be expLained entirely by Cb), wouLd the
interest rate argument not constitute a case for
intervention in RFMs. Since this is unLikeLy, the concern
over high and varied informaL Lending rates wouLd seem to be
a Legitimate consideration in the case for rural credit
programmes.
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F Summary

In this chapter, the basic case for rural credit programmes in
lOCs has been presented. The traditional assumptions about RFMs
which have led to the establishment of such programmes have been
outlined along with the formal economic rationale. Most
fundamental perhaps of all assumptions is the modeL of the farm-
Level impact of credit, for this expresses what the programmes
are intended to achieve in terms of agricultural development.
The model and its qualifications, provide the conceptual
framework for the empirical analysis of credit demand among
North- Eastern Thai farmers in Chapters 6 and 7. The two issues
of the supposed high demand for and price of credit commented on
in this chapter, are also taken up later in the thesis. Here,
they were introduced as two of the most important assumptions in
the traditional consensus of opinion about rural financiaL
markets in lOCs, with some supporting discussion in Section E.
In Chapter 3 the first of these issues, demand for credit, is
discussed in the context of the general performance of rural
credit programmes in meeting rural credit needs in lOCs. This
discussion provides an introduction to the problem of unequal
lending. In Chapter 5, both issues are examined specifically in
the case of Thai rural financial markets. Then in Chapter 7, in
the context of explaining the pattern of unequal lending in rural
credit programmes, credit demand is measured for a sample of
small farmers and the impact of credit shortage and high interest

rates on farm income estimated.

Having presented the background to ruraL credit programmes in
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Chapter 1 and the underlying assumptions (the 'case') in this
chapter, the next chapter goes on to examine selected aspects of
their performance in practice, focusing on the central theme of
the thesis: the problem of unequal lending.
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CHAPTER 3 :
RURAL CREDIT PROGRAMMES: THE PRACTICAL EXPERIENCE AND THE ISSUE OF
UNEQUAL LENDING

The chapter examines seLected aspects of the performance of credit
programmes, progressing from the generaL to the particuLar. After
summarising the major types of poLicies which have tended to
constitute ruraL credit programmes, it makes a generaL statement about
overaLL programme performance. The focus then narrows to the specific
performance issue of success in meeting the demand for ruraL credit.
The discussion is couched in terms of a debate about whether or not
credit is a constraint on growth in ruraL areas. An attempt is made
to cLarify the debate by introducing the idea of unequaL Lending in
credit programmes and the rest of the chapter is concerned with this
more specific performance issue. It is discussed in Section C in the
context of other regressive effects of ruraL credit programmes on
income and asset distribution. Section D then goes on to present the
various hypotheses found in the Literature which give an expLanation
for the problem of unequaL lending. The chapter concludes by focusing
on 3 of these hypotheses for a more detailed discussion in preparation
for the empiricaL anaLysis chapters.

A Programmes and PoLicy Objectives and Instruments

Chapter 2 speLt out the major assumptions which have underLain
most ruraL credit programmes. Now we turn to a consideration of
the array of poLicies in which these assumptions are embodied.
We can distinguish at least eight types of poLicy objectives and

tools: the building of new financial institutions; increasing the
supply of credit to ruraL areas; nationaLisation of part or aLL
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of the financiaL system; reguLation of the size of agriculturaL
loans made by institutions; regulation of the size of commercial
bank lending to agriculture using loan quotas; loan guarantee and
crop insurance schemes; preferential rediscounting; and
differentiaL interest rates. Objectives and tools are Listed
together because it is sometimes hard to distinguish one from the
other. For example, the first three policies listed above can be
seen as objectives; there are political reasons for building new
financial institutions, for increasing the supply of ruraL credit
and for nationaLisation. Each is a poLicy objective in its own
right with its own underLying rationale. The first and third,
however, can also be seen as poLicy instruments for achieving the
second. The other five are more obviousLy poLicy instruments
although some may be construed as objectives too (such as loan
guarantee and crop insurance schemes). Because of the ambiguity
in such a categorisation, they are simply Listed together as
constituent poLicies of ruraL credit programmes.

Given the assumptions outLined in Chapter 1, it is not difficult
to see why the creation of new institutions1 has been given major
emphasis. These provide the context for many of the other policy
tooLs such as artificiaLLy low interest rates. New institutions
are created for at least two reasons: out of general frustration
with the perceived poor performance of existing RFMs and out of a
desire by governments to reach target groups. They wiLL be more
necessary in some pLaces than others, and for different reasons.
In Africa in general, for example, they are cLearLy of importance
since the financiaL services in ruraL areas are poorLy
developed.2 In other cases, Asi a in general, for example, it is
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more the apparent inefficiency and inequality inbuilt into
existing markets which has led to the building of new
institutions. However, many new institutions are staffed by
personnel from existing institutions and are often constrained by
the same government regulations. They are highly visibLe
poLitical weapons and their impact is often just as high on that
score as any improvements they might effect in the RFM.

Very often the new institutions are established with the aid of
foreign agencies. Once estabLished they reLy on a mix of foreign
Loans, discounted centraL bank Loans, pubL ic funds and deposi ts
from the pubLic and other institutions. Many have experienced

problems with defauLters as their programmes get under way and
when this has coincided with pressure to rely less on subsidised
funds (such as through an increase in the re-discount rate from
centraL banks), then institutions have found themseLves in a
preca rious posi tion. The most frequent response to this
predicament is to reorganize the institution's loan portfolio
towards Larger cLients who are thought of as representing a Lower
risk and as cheaper to lend to.

The poLicy objective of increasing the suppLy of credit3 to rural
areas involves the creation of new institutions, but it is also
much broader than that. The generaL assumption is that
additionaL credit channeLed into the ruraL areas through
institutions (whether new or existing) wilL filter down to aLL
strata of the rural popuLation. Quota systems which attempt to

direct the Lending of commerciaL banks have been wideLy used to
effect this generaL increase in suppLy of ruraL credit. Though

83



there has undoubtedly been success in expanding the supply of
rural credit,4 there has often been little evidence of this
supply penetrating very deeply the strata of rural society. Too
frequently, it seems to have saturated only the top layer. Tommy
and Adams5, for example, found in Brazil, that out of a sample of
388 farmers 11 of the largest received two thirds of the
increased formal credit supply over a three year period. There
was no evidence of filtering down, therefore, of the 300%
increase in formal loans to agriculture that occurred in Brazil

over the study period.

Nationalisation of part or all of the financial system has
occurred in a number of countries (India, for example).6 The
greater control was thought to facilitate the pursuit of credit
to rural area goals. Some evidence exists, however, to indicate
that the same problems exist in public as in private financial
institutions. Loans are biased towards larger farmers basically
because whether their employers are public or private, managers
are judged, and themselves judge success, on normal commercial

critera.7

loan-size regulations are a widely enforced pol icy tool designed
to direct more finance to small farmers.8 Maximum loan sizes are
specified to encourage lenders to disburse their funds in smaLler
packages than they might do otherwise. Two problems tend to
render such regulations ineffective. First, ceilings may be so
high that they effectively ration credit only to the very large
clients. Second, the higher cost of disbursing funds in smalL
loans has encouraged some lenders to comply with such regulations
by breaking down loans to single borrowers into a number of
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smaller loans.

The loan quotas referred to above have been applied in varying
strength. Commercial banks in Thailand, for example, currently
have to allocate 11% of their end-of-year deposits to
agricul ture, a percentage which has increased steadily over the
last few years.9 Two sorts of problems have reduced the
effectiveness of this sort of measure. First, commercial banks
have been able to comply with the regulations by lending to agro-
industry.10 Second, commercial banks may experience difficulty
in meeting the quota successfully because of their lack of
experience and expertise in the field of agriculture. This
problem has been overcome in Thailand by allowing commercial
banks to complete their quotas by making deposits with the
governments' agriculturaL lending bank (BAAC).

loan guarantees and crop insurance schemes 11 have been used to
transfer the risk from the lending agency to a third party. This
is aimed at reducing the risk involved in lending 'for what is
of ten high ly unpredi ct ab le producti on. These schemes protec t
both the lender and borrower. The main problems which have been
encountered with crop insurance and loan guarantees is the
unpredictability of crop failure and the difficulty in assessing
the claims of a large number of people in a short space of time.
There is a trade-off between validating the legitimacy of claims
and quicly providing relief in disaster areas. Either way, the
schemes are expensive and fraught with management difficulties.

Preferential rediscounting is a common mechanism used for
financing credit programmes.12 The central bank of a country
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wilL offer to rediscount Loans to seLected groups or for seLected
purposes at preferentiaL rediscount rates. The difference
between the rates paid and the rates charged by Lending
institutions is often an effective incentive to Lend to the
designated groups or purposes. There are two sorts of problems
here, however. First, funds to lender institutions are fungible
so that the extra Liquidity generated by the rediscount spreads
need not end up as extra loans to the target groups. Second, as
with other sources of cheap funds, the rediscounting facility
discourages Lenders from mobilising ruraL deposits as a source of

operating funds.

DifferentiaL interest rates are perhaps the most characteristic
feature of rural credit programmes. Low interest rates are
attached to Loans to agricuLture by pubLic institutional Lenders
and sometimes (by regulation) by private lenders. Within the
agricuLturaL sector, rates vary. The BAAC in Thailand, for
example, charges an annuaL rate of between 7 and 14% depending on
the purpose of the Loan. GeneraLLy, ruraL credit programmes
offer credit at several percentage points beLow the equivalent
formaL market rate and weLL beLow informaL commerciaL Lender
rates. The basic probLems associated with such interest rate
schemes incLude the foLLowing: reguLated Low interest rates

discourage commerciaL banks from Lending to agricuLture; Lower
interest rates attached to Loans to smalL farmers encourage
Lenders to make loans to Larger cLients; and low interest rates
chargeable on loans usually mean low rates payable on deposits, a
move which discourages the expansion of deposits from the pubLic.
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1. Performance: a general statement

B The Performance of Rural Credit Programmes in Meeting the Demand
for Rural Credit

Having summarised the major characteristics of rural credit
programmes in terms of policy content and commented on some
of thei r weaknesses, we now look in greater detai l at the
success with which such policies have operated. Much has
been written about this issue, particuLarly from the point
of view of the efficiency of this sort of intervention.
Adams and Graham13 contend that the experience in this area
over the last two decades has led to the emergence of a new
consensus of opinion about rural financial markets.
Reference has already been made to this in Chapter 2 when
discussing the popular assumptions behind rural credit
programmes. Adams and Graham's paper summarise these views.
They include the view that real and nominal interest rates
are too low in institutional programmes, leading to
distortions in rural financial markets; that non-
institutional commercial lenders should be seen as a
valuable part of RFMs and encouraged to operate efficiently
and equi tably rather than squeezed out; that rural savings
should form the basis of rural credit programmes, not public
or external subsidy; that packaging of loans and tying of
loans to specific production inputs ignores the most useful
aspect of money (its fungibility) and encourages misuse; and
that low interest rates encourage misallocation of funds to
large farmers who have less need for subsidised credit.

The underlying theme in these assertions is that rural
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lending function inefficiently (cheap credit does not get to

credit programmes are run inefficiently (they are propped-up
by public regulation and subsidy) and perform their intended

small farmers), and that their long-term viability as
commercial operations are greatly in question.

The issue we want to focus on in this chapter, however, is
narrower than Adams and Graham's critique. It is concerned
not so much with the overall performance of rural financial
markets, but with the success of credit programmes in satis-
fying the demand for agricultural credit.

There is an apparent degree of confusion surrounding this
issue. On the one hand, it is frequently reported that
existing credit supply is severely constrained; either
insufficient in volume or over-priced or both. On the other
hand, it is reported that credit is not a constraint and
that rural credit needs are satisfactorily being met. The
conflicting evidence is examined below and then a suggestion
made which attempts to make sense of the apparent confusion.

2. Perforllance: successful coverage and other evidence that
credit is not a constraint on growth

Government credit programmes and case studies from many
countries have frequently given glowing reports of the
success of policies designed to provide the rural population
with credit. Rapid expansion of the clientel of lending
institutions are reported and conclusions drawn about

achieved objectives. A typicaL exampLe is Thailand's BAAC
which reported in 1982 that its services were made available
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to 2,117,155 farm famiLies or nearLy 50% of the totaL number
of farm families in ThaiLand.14 This was a 2.7% increase in
coverage over the previous year which indicates that the
expansion in number of cLients is keeping weLL ahead of the
expansion in farming popuLation.15 SimilarLy, it was
reported that institutions in India, as Long ago as the year
1970/71 seemed LikeLy to meet about 50% of the nation's
credit needs for annuaL production.16 In Latin America, an
even more encouraging picture has been given, with an
estimated 70 to 90% of ruraL credit needs in 1971 being
provided by institutionaL Lenders. The percentage for
Taiwan in the same year was of the same order.17

The ratio of agricuLturaL credit to agricuLturaL GDP
(agricuLtural credit ratio) is another indicator of the
success of rural credit programmes. The agricultural credit
ratio for Jamai ca rose from 32.3% to 53.2% between 1970 and
1978.18 D'Mellow reporting on efforts to lend to India's
smalL farmers comments "Institutional finance for
agriculture has succeeded, to a significant degree, in
replacing exploitative non-institutional finance •••the fact
of institutionaL agencies being able to satisfy a growing
proportion of the credit needs of cuLtivators is quite
gratifying".19

Reporting on the ruraL credit situation of the Large number
of countries included in the 1974 Spring Review, a USAID
pubLication stated that scarcity of credit may not at
present be an important constraint on production using
traditionaL techniques.20 Similarly addressing the
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relationship between credit and agricultural output, a Latin
American study of 18 countries found that at a national
level, credit ratios were uncorrelated with farm growth,
even though ratios were high and rising fast, indicating
that credit is not a constraint on growth.21 A weak
relationship between credit availability and farm growth is
apparently further evidenced by the widespread growth of new
techniques (seed and fertilizer) in the Pakistani Punjab
which was quite independent of any significant credit

expansion or reform.22

The reported successful coverage by rural credit programmes
suggests that credit demand in rural areas is being serviced
to an increasingly satisfactory degree. Studies which
report a weak relationship between credit and farm growth
suggest that credit is not an important constraint on
production, which in turn implies less demand for additional
production credit than could be assumed if credit were an
important constraint. A third voice suggesting that demand
may not be as high as often thought comes from those who
have tried to explain high non-institutional interest rates
in terms of factors other than excess demand. Rather than
indicating monopoly practices in the face of excess demand,
high interest rates have been related to high administrative
costs, high opportunity costs of lending, and risk.23 It
has also been observed that as well as the very high rates,
it is common to find very low rates in the informal credit
market24 which are not in themselves compatable with a high

level of demand.
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3. Performance: farm-level evidence that credit is a constraint
on growth
Set against the reported successes of credit programmes in
many countries and the suggestions from some analysts that
credit is not an important constraint to agricultural
development, there is much convincing evidence that demand
for credit is high and that for many farmers its scarcity is

a constraint.

Lipton25 usefully breaks down the demand for additional
credit into three constituent parts. His conceptualisation
can be represented by the following expression:

(3.1 )

A farmer requires additional credit (Ca)' firstly to replace
existing credit borrowed on unsatisfactory terms (Cr),

secondly to expand traditional production (Ctrad), and

thirdly to allow him to innovate (Cinnov). Lipton does not
attempt to estimate replacement credit, only making the
comment that although the causes of high interest rates are

disputed, the hardships caused by them are not. Ctrad, he
suggests, can be estimated by observing the difference in
credit per unit area between large and small farmers using
traditional technology.26 Larger farmers, with greater
command of capital (including credit), are more likely to
employ credit to an optimal level and, therefore, give some
indication of the credit intensity that smaller farmers
might reach if their access to credit were greater.27

Another indicator for Ctrad is the difference in interest
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rates paid by small and large farmers in areas of
traditional technology. This may be a valid indicator to
the extent that the difference is not explained by risk or
disbursement costs. There are plenty of farm-level studies
which have documented a significant difference in both
credit per unit area and interest rates between large and
small farmers.28

To illustrate the importance of Cinnov' Lipton si mply
presents some farm budget figures from an Indian case study
in which non-traditional production requires a greater cash
input than traditional production. This need not be a
general principle, but is likely to be the case where the
adoption of innovation involves a switch to purchased
inputs; where an innovation is heavily dependent on a whole
package of inputs; or where an innovation is particularly
intensive with respect to one input.29 Credit as a
constraint on innovation has emerged from many studies. In
a study of Philippine farmers, for example, there was only a
27% increase in the value of Loans for new seed investments,
while cost increases (as well as estimated production
increases) were significantly higher than 27%.30 This

implies a positive value for Cinnov and a finance constraint
on innovation.

Daines, in a study of Guatamalan smalL farmers, found that
there was an apparent strong relationship between credit and
the expansion in crop area. The implication is that credit
allows fuller exploitation of available local resources~1
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SchLuter, using a Linear input-demand modeL, evaLuated the
determinants of the adoption of various modern technoLogies
for a sampLe of smaLL farms in India.32 Significant
independent variabLes expLaining variation in the use of
modern rice varieties were credit, assets and two measures
of production area. Credit was measured as a dummy variable
reLating to the maximum borrowing Limit faced by a farmer
given his scores on certain profile variables. Credit was
aLso found to expLain a significant amount of variance in
the use of ferti Lizer. These resuLts, and indeed the
hypotheses behind the models, are consistent with the neo-
cLassical modeL of credit in the farm-firm presented in
Chapter 2; access to credit seems to aL Low the purchase of
additionaL (in this case, new technoLogy) inputs.

A study of PhiLippine rice farms, using an aLternative
Linear modeL, showed that there was a reLationship between
credit and the efficiency of resource aLlocation.33 This,
again, is consistent with the basic modeL of Chapter 2,
indicating that credit aLLows the purchase of inputs
necessary to optimise the productivity of available
resources. An efficiency-gap function was specified in this
study which reLated a farmer's alLocative efficiency to a
number of expLanatory variabLes. ALlocative efficiency is
measured by the observed difference between a farmer's
marginaL vaLue product (MVP) for an input and the price of
that input; efficiency of output is optimaL when MVP equaLs
price. The access/no access to credit dummy variable
expLained a significant amount of variation in allocative
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with input prices. This suggests that there was a positive

efficiency among the sampled farmers; other things being
equal, farmers with credit are more likely to equate MVPs

demand for credit among non-borrowers.

David and Meyer34 refer to a selection of studies which have
used mathematical programming techniques to show the
importance of credit in the farm-level economy. In a study
of farms in Rajasthan, Agarwal and Kumwat35 showed that even
with existing technology, optimal production required the
employment of credit. More credit was needed when new
technology was introduced into the model.

Looking at participants in a supervised credit programme in
"7 Columbia, Whitaker et.al.36 found that a lack of working

capital constrained farm output. Loans made avai lable to
farmers through the programme led to an expansion in output
and prof its.

Another South American study37 found that a sample of
Columbian farmers could raise their net farm income by
borrowing greater amounts to finance new technology.

Farmers in the Gezira Scheme in the Sudan were found to
require credit in order to reach optimum income levels with
existing technology.38

A study of small farmers on the Pakistan Punjab39 found that
resource utilisation was constrained by the limited amount
of credit available. Farmers would bring more owned
resources into production and adopt higher technologies if
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The body of empirical farm-level studies from which these
examples are drawn, present a generally consistent picture.
Available amounts of credit frequently constrain net farm
income, profits and production. This is true whether
production possibilities include existing technology only or
existing plus new technology. Such studies suggest that
there should be a strong demand for additional credit (both

Ctrad and Cinnov in Lipton's terms) among the sort of
farmers represented in the studies.

they could borrow more.

The results of empirical studies like these may seem to
conflict with the impression given by the reported successes
of rural credit programmes and with the comments made by
those who have tried to show that farm growth and innovation
are not constrained by credit to any significant degree.
The apparent problem can probably be satisfactorily resoLved
by considering the level of analysis of the two types of
studies. Studies such as the 20-voLume AID Spring Review
which suggested that credit may not be a constraint on
growth under existing technologies have largely been
aggregate studies looking at aggregate measures of
production credit disbursement, credit ratios and credit
programme coverage for exampLe. The farm-level studies, on
the other hand, have tended to be disaggregate studies,
frequently focusing on small farmers or representative
sampLes in which smalL farmers are predominant. The use of
credit demand and supply indi cators at an aggregate level
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disguises very serious differences between groups of
farmers, namely, too much cheap credit for larger farmers
and too little credit at expensive rates for small farmers.
The successfully wide reported coverage of a national rural
credit programme may hide the fact that while a very high
proportion of the country's larger farmers are serviced,
very few small farmers have received any benefits. The lack
of relationship between credit and farm growth found, for
example, in the South American study reported above,40 could
be partly due to most of the increased credit supply going
to larger farmers. If larger farmers tend to substitute
credit for savings, as has already been noted, it is
understandable that a growth in the volume of agricultural
credit need not be associated with a commensurate growth in
output. If disaggregate figures were available, we would
expect that an expansion of the volume of credit to smaller
farmers would be more related to growth in output since
smaller farmers are more likely to be capital-short and,
therefore, less likely to use credit as substitute finance.

The farm-level studies which conclude that credit shortage
is a constraint on the income and growth of smaller farms
are, therefore, quite consistent with aggregate studies
which report the success of rural credit programmes. They
may well also be consistent with aggregate studies reporting
a lack of correlation between credit and output.

This selective overview of the performance of credit
programmes in providing for the credit needs of rural
populations, has served to highlight a fundamental problem
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with subsidised rural credit programmer: their tendency
towards a Large-farmer bias. We now turn to this issue in

grea ter detail.

C The Regressive Effect of Rural Credi t Programmes on Income and
Asset Distribution

It is a common observation of rural credit programmes world-wide
that subsidised credit tends to end up in the hands of the
wealthier farmers. Small farmers tend to be excLuded from the
portfolios of public as well as private institutional Lenders.41

Even if this was not the case at the outset of a credit
programme's life, loan portfolios have increasingly taken on the
characteristics of commercial financial institutions. There are
a number of possible reasons for this, including the low interest
rates chargeabLe on loans and high administrative costs. Section
D of this chapter takes up this discussion.

The concentration of Loans from rural credit programmes into the
hands of larger farmers has a number of consequences.

First, the fortunate borrowers often realise a reaL income
transfer since high rates of inflation coupled with artificially
low institutional interest rates often means that real interest
rates are zero or negative. This has especially been the case in

South American countries.

Second, the borrowers, who already have a greater command over
resources find themselves with an even greater share of economic
power. To the ext ent t hat fund s are f un9 ib lew ithi nth e far m-
household economy, their increased liquidity raises their general

97



welfare not just their productive capacity.

Third, if borrowers successfully use loans to increase
production, an increased income-earning capacity is added to any
income-transfer or expanded consumption benefits they might

receive.

Fourth, even if real rates of interest are not negative, low
interest rates which do not cover lending costs are an effective
wel fare payment. If the borrowers are pri marily larger farmers,
it is those who need it least that receive any subsidy implied by

the low rates.

Fifth, it is possible that borrowers with greater capital
availability may bid up the price of inputs in Local factor
markets. less resourcefuL non-borrowers are then faced with an
even more constrained command over resources. Where the non-
borrowers are the smaller farmers, they face a" double

disadvantage.

In addition to the institutional lender's propensity to lend to
Larger farmers, there are severaL other features of ruraL credit
programmes which shouLd be mentioned, which aLso tend to affect
adversely, income and asset ownership distribution. low interest
rate ceilings, for exampLe, Lead to low rates given on saving
deposits (where this facility is available>. The inequity of
this is as bad as its inefficiency since smalL farmers are denied
decent rates of return on their small savings and are, therefore,
compelled either to invest at low rates or to invest elsewhere,
which often means in unproductive assets. Where infLation is
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high, real rates on deposits may even be negative leading to an
effective income transfer away from the rural poor.

Second, very few credit programmes make significant amounts of
medium and long term loans. loans for seasonal production are
important, but where factor markets are seriously distorted,
especialLy the land market, there seems little long term hope of
reducing inequalities. Griffin42 has shown how distortion in one
market is all that is needed to produce distortions in all
others. Harlem Oavis43 laments the lack of medium and long term
credit in El Salvador for financing the more deeply needed
structural change in that country. It would not be particularly
progressive, however, to expand long-term loans to a clientel
comprising mostly the wealthier farmers. This wouLd result in a
growing disparity in asset ownership and income producing
capacity which would be accelerated to the extent that loans are
used by larger farmers to purchase land from small holders.

Third, it has been suggested that the total cost of borrowing
from an institution, expressed as a percentage of loan, is higher
for sm all e r fa rmer s•44 The of ten cum be rso me bure au crat ic
procedures involved in acquiring an institutional loan are
thought to result in significant costs to the borrower per trans-
action. The unit cost of transaction (as a % of loan value) will
rise as the loan amount falls so that the effective rate of
borrowing cost may be a lot higher for smaller borrowers than
large borrowers even if they face the same nominal rate of interest.

Fourth, as a result of the exclusion of a significant proportion
of rural populations from institutional credit sources and as a

99



resul t of the insti tutions' emphasi s on production loans, there
has apparently been little competition between institutional and
non-institutional lenders. While larger farmers find a cheaper
and increasingly abundant supply of formal credit from private
and public sources, small farmers still have to borrow from non-
institutional lenders on generally less favourable terms.
Possibly there is some filtering down of finance from clients of
institutions to smaller farmers borrowing from those clients.
This may expand the supply of non-institutional credit and may
help deflate interest rates. To the extent that monopoly profit
is involved, it is not an equitable arrangement to provide large
farmers with subsidised funds indirectly for on-lending to poorer
farmers at higher rates. If institutional clients on-lend at
rates merely designed to cover legitimate costs and risk,
however, then such filtering down could be construed as an
efficient means of financing smaller farmers.

D Explanations for Patterns of Unequal Lending

1. Sa.e important explanatory hypotheses
There is little dispute over the general picture of large-
farmer bias in rural credit programmes. The cause of such a
pattern is, however, subject to discussion. There are at
least six types of explanation which emerge from the
literature, three of which emphasise supply-side behaviour,
the other three emphasisi ng demand-si de behaviour.45 These
are summarised in the following paragraphs.
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(a) Supply-side
First, it is suggested that small farmers are excluded
from insti tutional loan portfolios largely because of
the high unit-lending costs of disbursing a given
amount of funds in small packages.46

Sec 0 nd, wit has imil are mph as ison the com mer cia l
behaviour of lending institutions, some say that the
bias against small farmers is due to lenders' normal
aversion to risk; small farmers are considered too
risky to lend to at the imposed low rates of

interest.47

Third, there are those, notably commentators with a
structuralist perspective, who emphasise the role of
local elites and the existing power structure in
barring access of small farmers to institutional credit
facilities. This need not necessarily go as far as a
neo-Marxist 'conspiracy' argument. Lipton,48 for
example, opts for an attempted convergence of neo-
Marxist and neo-classical approaches, synthesising
theories of class interests and individual
optimization. It is essentially an approach which
treats the village as the appropriate unit of study,
rather than the individual firm or decision maker. To
the extent that individual firm decision-making is
considered in such a structural modeL it is not
strictly a supply-side approach; it is included here,
however, because of the strong emphasis Lipton pLaces,
Like the neo-Marxists, on the restriction of the supply
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of credit to smaLL farmers. The restriction of supply
is said to occur through the ~xercise of poLiticaL,
economic and social power by viLlage eLite in the
compLex matrix of reLationships within a viLLage.

(b) Demand-side
Fi rst, smaL L farmers have been thought to have a Low
demand for additionaL credit because of a Lack of suit-
abLe investment opportunities (or Lack of knowLedge of
investment opportunities) and/or a sufficiency of

existing finance.

SmaLL-farmers do not borrow from institutions because
they do not need to. They may have a sufficient suppLy
of finance aLready, from savings and non-institutionaL
Lenders. This is consistent with those who maintain
that high informaL interest rates are not associated
with monopoLy practices, but rather reflect an
equilibrium price of lending to a risky market.

On the other hand, they may not need institutional
credit because they are unprogressive, not wishing to
expand production, or because they are unaware of
innovations which would enabLe them to productively
absorb more capital. In poorLy endowed regions such as
ThaiLand's North-East, for exampLe (the location of the
case study in the Later chapters), it couLd reasonabLy
be argued that there is Little need for additionaL
credit because of the absence of su it ab le investment
opportunities. There are so few crops that can be
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grown on the poor soi ls of this drought-prone region,
that it would seem likely that many farmers would soon
reach the capital absorption ceiling above which
production cannot expand either extensively or

intensively.49

Second, it has been suggested that although small
farmers may need additional credit, they do not wish to
register as clients of credit institutions for fear of
losing thei r regular supply of consumption credit.50 A
rapid and reliable source of consumption credit is an
important 'asset' to a small farm household. It is
essential to their management of risk and enables them
to cope with crises such as crop failure, medical and
ceremonial expenses. If a farmer risks losing this
important credit supply, his 'optimal' response may
well be to forego the opportunity of greater access to
production credit for the sake of maintaining his
capacity to absorb consumption crises. This would seem
the more likely, the more the institution's credit is
tied to production and the more uncertainty there is in
the agro-economic environment.

Third, just as the high unit cost of lending may
discourage institutions from lending to small farmers,
it may be that a high unit cost of borrowing dis-
courages small farmers from becoming clients of
institutions.51 Interest can be considered only part
of the total cost of borrowing. ·In addition, there is
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the opportunity cost of labour diverted from the farm

at busy periods, costs of travelling to the bank and

other transaction costs. If such transaction costs are

unrelated to loan size, they will form a greater

percentage of the loan as the size of the loan gets

smaller. The total cost of borrowing from an

institution (expressed as a percentage of loan value)

may be prohibitive for farmers wanting to borrow only

small amounts. It may even cost them less to borrow

from non-institutional commercial lenders.

It is likely that there is truth in each of these six

types of explanations, the importance of anyone,

varying according to local ci rcumstances. None

excludes the possibility of any other. We now examine

three of these explanations in greater detail. The two

'supply-side' explanations which emphasise the

commercial behaviour of lending institutions are

considered together (rural credit programmes tend to

exclude small farmers because of the high risk and high

administrative cost of lending to them). On the

'demand-side', the total borrowing cost explanation is

selected for further discussion.

These particular explanations are singled out for the

following reasons: they requi re more elaboration than

the others; they are the three that are most di rectly

amenable to policy manipulation, being directly

influenced by policy variables (the others can be

viewed as 'givens' in the operating environment, though

104



that is not to unde rstate thei r possibLe importance);

(under the supply-side expLanation of unequaL Lending),

and they are three of the expLanations which are tested
in the empiricaL analysis of Chapters 6 to 8. The
discussion of credit rationing in the folLowing section

forms the theoreticaL basis for the empiricaL analysis

of Ch apte r 8.

2 Unequal lending due to the commercial behaviour of lending
institutions

(a) Credit rationing: the basic model
FormaL financiaL institutions, whether private or
pubLic, tend to operate under normaL commercial
criteria of profit-maximisation and Loss-avoidance
subject to certain reguLations and other constraints.
Under these conditions, the continued lack of
institutionaL borrowing among the ruraL poor can be
seen as a logical outcome of the institution's supply
aLlocation problem. To understand this, we have to say

a littLe about the infLuence of interest rates on a
Lender's behaviour.

A profit-maximising Lender wilL equate its marginaL
cost of lending to a particuLar type of borrower, with
its marginal revenue (interest rate charged). SociaL
optimality wilL be achieved where interest rates faced
by borrowers are equated in turn with the marginal

products of inputs purchased.

The market mechanism of rationing credit in a way that
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is both privately and socially optimal is, therefore,
to charge different rates of interest for different
borrowers, where the rate on the borrower's side is
equated with his marginal return to the investment
financed, and on the lende r's side is equated with the
marginal cost of making the loan to any particular
borrower. Each farmer will be given a loan of a
certain size determined by the relationship between
these various marginal costs and revenues. If a loan
is made to a farmer which is larger than the optimum
amount (defined in terms of the above), the marginal
cost of lending to him will be greater than the value
of the additional production induced, resulting in a
socially sub-optimal allocation. This is, in fact,
what happens when lenders are forced into a position of
non-price credit rationing by the imposition of low
interest rates. low interest rates generally mean that
lenders are faced with excess demand from all borrowers
for loans at the going price. Non-price rationing
becomes necessary and, as we shall see, it is the small
borrowers who are rationed first. The borrowers who
end up receiving loans for socially sub-optimal
investments are those who are not rationed; the larger
farmers. They receive extra credit at the lower price
and achieve a private optimal production position. It
is socially sub-optimal because the amount of credit
given to the large farmer above the normal market
equilibrium amount (under a market-determined interest
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rate) could have produced higher returns if lent to a

small farmer.

Non-price credit rationing can be generally defined as
the practice of making smaller loans than those
demanded at a given price. The individual farmer, when
rationed, faces an excess demand for credit. The
lender will generally ration a loan if the marginal
cost of making it is greater than the interest rate
charged on it. To fail to do this would be to let
marginal costs exceed marginal revenue which leads to a
decline in the lender's profit situation. When an
artificially low interest rate is imposed on a lender,
the lender is therefore forced to ration loans to
equate marginal costs with the imposed marginal revenue
leve l. These points are illustrated in Figure 3.1.

The equilibrium combination is at the point where the
demand curve of a borrower intersects with the lender's
MC curve. Here, the interest rate = 11 and the
equilibrium loan size LE. With the imposition of an
artificially low rate, say 12' an excess demand gap
(LD-LR) appears; the difference between the size of
loan the lender is willing to make at that rate and the
size of loan demanded. In order to equate marginal
cost and revenue, loan size is restricted by the lender
to LR• The borrower is rationed for the sake of the
lender's allocative efficiency.

We can also see from Figure 3.1 the effect of an
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caLL this 'rationing-out'.

imposed interest rate which is Lower than the trough of
the Lender's average variabLe cost (AVe) scheduLe for a
particuLar borrower. In this circumstance, marginaL
revenue (interest rate) is Lcwer than AVe and rationing
wiLL take the form not of further reduction in Loan
size, but of exclusion from the lender's portfoLio. 13
is the interest rate beLow which this happens. We can

Figure 3.1. The effect of an artificially low interest rate
on lender behaviour for a particular borrower
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The first two 'supply-side' explanations of unequal
lending on Page 101 suggest that the cost of lending to
small farmers is high because of a high risk premiums

and transaction costs, so that 13 (where MC and AVC
curves intersect) lies above the interest rate which
lenders are forced to charge. Small farmers are,
therefore, excluded because the interest rate
chargeable cannot cover the costs of lending to them
whatever the size of the loan.

This is the basic case for rationing within the neo-
classi cal framework. Drawing separate marginaL cost
curves for large and small borrowers, we can illustrate
the differential effect of an imposed interest rate on
the two groups <Figure 3.2). The basi c assumption
behind Figure 3.2 is that the unit costs of lending are
higher for small than for large farmers due to higher
risk and transaction costs rates.

At interest rate 12' a lender is able to make Loans of
value Q3 to larger borrowers but only Q1 to small
borrowers. If the interest rate were allowed to be
determined by the market, small borrowers would have
access to more credit. They could borrow Q3' for
example, if they were willing to pay 13 for it. The
imposed low rate, limits small farmers to lower amounts
of credit than large farmers.

This differential effect also means that as the imposed
interest rate falls, it is the small borrowers who are
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eLiminated from the Lending programme first. At
interest rate 11' for exampLe, the Lender can stiLL
make a Loan of Q2 to a Large borrower, but Lending to
the smaLL borrower becomes unprofitabLe as zero ;s
reached on the horizontaL axis. This point is
equivaLent to 13 in Figure 3.1 and the smaLL farmer in
Figure 3.2 is rationed out of the Lender's portfoLio.

Figure 3.2 The differential effect of an artifi cially low
interest rate on small and large borrowers due
to differences in the marginal cost of lending
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This provides an adequate expLanation in terms of
Lending costs for (a) smaLL borrowers facing a greater
restriction on borrowing than Large borrowers, and
(b) smaLL farmers being rationed out altogether.
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A more extreme form of this expLanation has been
suggested which hypothesises an even greater
differential effect when a low interest rate is
imposed. GonzaLez-Vegas schematized the process as the
"iron Law of interest rate restrictions".52 Basically
his thesis predicts that as interest rates become
increasingLy restri ctive, small borrowers wil L borrow
increasingLy smaLLer amounts whiLe Large borrowers
borrow increasingLy Larger amounts. Whereas in Figure
3.2, we assumed that both Large and smaLL borrowers
experienced a drop in Loan value (rationing) due to a
faLL in the interest rate. Gonzalez-Vegas suggests
that it is only the smalL farmers that tend to be
rationed. Recognising the higher unit costs of lending
to small farmers, lenders, he suggests, make the
decision to ration and ration out farmers at the lower
end of their cLient spectrum. Faced with a restricted
marginal revenue and excess demand for the cheap
credit, lenders ration only their most costLy
customers, restricting loan size to small borrowers to
try and equalise marginal costs and marginal revenue

(bringing lo down to lR in Figure 3.1).

As a result, as the interest rate decreases, smaLL
borrowers move to the left aLong the Lender's marginal
cost curve (MC in Figure3.1),whilst large borrowers,
not being rationed, move to the right along thei r
demand curve (0 in Figure 3~). This leads to smaller

borrowers receiving both a relatively and absolutely
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smaLLer share of institutional-Lender funds.
Furthermore, whiLe Larger borrowers move further to the
right of their demand curves, absorbing greater amounts
of cheap credit, many smaLL farmers are pushed, so to
speak, so far to the Left aLong the Lender'S suppLy
curve (rationing is so severe for smaLLer farmers) that
they become ineLigibLe for institutionaL Loans and are

rationed out.

The pattern of Lending by the BAAC in the case study of
North-East ThaiLand examined in Chapter 8 is consistent
with GonzaLez-Vegas' hypothesis. SmaLL farmers beLow a
certain income LeveL are not permitted to register as
cLients; they are rationed out. The Larger farmers,
however, when they have become cLients can effectiveLy
borrow as much as they can prove they need; they are
not rationed at all.53 Chapter 7, furthermore, shows
that cLients (larger farmers) tend to move to the far
right of their demand curves reaching their private
optimum position associated with the artificiaLLy Low

interest rate.

The impLication of these differential effects of
rationing for the aLLocation of the subsidy implied by
Low interest rates is regressive. Large borrowers
receive a Large subsidy or income transfer. Small
borrowers who are not rationed receive a smaller income
transfer. Rationed, smaLL borrowers, for whom marginal
cost and revenue is equated through loan-size limits,
receive no subsidy in the sense of the above (loans

112



below cost), though they do receive a subsidy to the
extent that capital loaned to them has a higher
opportuni ty cost ina lterna tive uses. Non-borrowers,
those either rationed out of institutional lender port-
folios or otherwise excluded, receive no subsidy at

all.

(b) Types of Credit Rationing
As we have seen, non-price rationing occurs when a
greater value of credit is demanded than is available
at the low interest rate ceilings faced by lenders.
The theoretical case is presented above; how does this
work out in practice? Rationing takes basically two
forms, which have been termed intensive and
extensive.54 Intensive rationing is more appropriate
for farms of a larger size and, perhaps, for credit
programmes involving a limited project area. Extensive
rationing is more appropriate for wider-spread
programmes covering a large number of smal Ler farms.54

Intensive Rationing. Rationing described in this way
is 'intensive' because it concentrates reLativeLy Large
amounts of finance on fairLy smaLL groups of target
borrowers. Borrowers are identified on the basis of
their potentiaL production capacity, and the basic
assumption is that Loans wiLL raise them to higher
production and income levels otherwi se unobtainable.
Repayment can onLy be expected if the investment is
successfuL. Because fai rLy Large sums are invoLved,
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the Lend e r mu st m ake sur e that itis 0n Ly the far mer s
for whom a good chance of success can be predicted that

rece ive loans.

This can be attempted in a number of ways. The most
common has been to construct farm budgets for the
potentiaL borrowers in order to estimate their post-

investment cash flows. A farm budget may be

constructed for a representative farm in a project
area, or for representative farms by area or region.
OnLy farms who prove abLe to support repayment
commitments after a loan-financed investment are

eLigibLe.

An alternative method has been suggested which place s
more emphasis on manageriaL ability in assessing credit
worthiness.55 The basis of such a method is to assess
the efficiency with which a farmer is currently

managing his farm.

Intensive rationing is supply-leading finance, cLearly
articulated in policy. It has traditionalLy been
favoured by foreign donors56 and speciaL government
programmes and projects. It reaches reLativeLy few
farmers in specified target groups; for exampLe,
participants in LocaLised projects such as land
redeveLopment or dairy projects.

Extens;ve rat;on;ng. This invoLves alLocating a
Limited amount of credit to aLL those hoLding certain

minimum qualifications. Loans are made in this way,
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for example, to all those applicants whose area of land
under a certain crop reaches a specified minimum
LeveL57; to aLL those having a good debt repayment
record; or simply to all those who have membership of a
cooperative or farmer group. The 8AAC's procedure for
rationing short-term credit would fit in here; credit
is allocated fairly liberally to all those judged
suitabLe to receive cLient status.

More specific rule-of-thumb criteria used in rationing
credit extensiveLy include crop sanctioning, credit
quotas and Loan ceiLings.58 Crop sanctioning invoLves
the rationing of credit to specified crop types onLy.
A credit quota is a ruLe-of-thumb method for Limiting
Loan sizes according to the Lender's evaLuation of the
reasonabLe credit requirements for a given activity.
This may take the form of specifying the maximum amount
per unit area which can be Lent for any particuLar
crop, based on an estimation of production costs.

LegaL Limits take the form of maximum Loan size
reguLation or a reguLation constraining the Loan to be
equaL to or Less than a certain percentage of the
estimated marketabLe vaLue of the crop to be produced.

It is usuaLLy short-term production credit which is
rationed using standard criteria and reguLations, and
it is the method most commonLy used by pubLic ruraL

credit programmes.
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(c) Problems caused by Credit Rationing
We have already seen how rationing can tend to increase
the concentration of income and assets in rural areas
through its differential effect on small and large
farmers. Intensive rationing is worse than extensive
rationing in this respect because of the limited

coverage which it implies.
Fi rst, because of the

This is true at two stages.
lengthy and sometimes

sophisticated methods used, lenders have to limit the
number of potential borrowers who are subjected to
evaluation. Second, it is only the relatively better
endowed who will pass the test and be alLocated credit

in an intensive way.

In addition to the problems of income concentration,
rationing can cause problems for the lender which in
turn make it even more difficult to service the small
farmer. Both types of rationing can be seen to
contribute to the poor performance'ot rural credit
institutions, mainly through encouraging delinquency.

Intensive rationing otten attempts to absorb risk and
the impact of uncertainty by tight management of
repayments. This is especially so when the same agency
is involved in both lending and marketing so that
repayments are easily deducted. Returns to capital are
variable since, like equity, they consist of a
residual; the return on investment after deduction of
regular repayment sums. There are certain reasons why
this residual may be very low, zero or negative.
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First, intensively rationed loans are usually large
relative to the pre-loan financial status of borrowers
and are associated with new technologies and high
repayment burdens. Such loans may well push a farmer
beyond his risk-bearing or managerial capabilities.
Second, variability in weather, crop performance and
prices are often high, and adverse ci rcumstances may
result in insufficient cash-flows to sustain
repayments. Repayments are parti cularly vulnerable
when repayment capacity rests solely on the
productivity of the loan-financed innovation.

80th problems eventually lead to default and repayment
problems. The problem is compounded to the extent that
borrowers do not consider institutional loan repayment
to be morally obligatory or otherwise necessary.
Delinquency problems lead naturaLly to a contraction in
credit services as the Lender tries to keep its
commerciaL head above water. It is the smalL farmers,
considered more costLy to Lend to, who suffer first as
Lenders take action to reduce costs by re-organising
their loan portfolios even more towards larger cLients.
Examples of projects involving intensive credit
rationing and experiencing repayment problems are not
hard to find. Drawing an example from the BAAC in
Thailand, repayments as a percentage of loans maturing
fell as low as 22 per cent in the special projects
reported in the BAAC's 1981 annual report.59 Extensive
rationing, whether in the context of a project or a
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wider programme, may have the same detrimentaL effect
on institutional viability and an institution's
willingness to lend to small farmers. Extensively
rationed loans may be made to borrowers of widely
differing abi lity, resource endowment and production
potential. The problems here include the following.
Fi rst, loans may be made to farmers who, though
satisfying the appropriate criteria, are not in a
position to use the loan productively because of
mangerial inability, family circumstances or access to
inputs or markets for example. Second, loans may be
made to farmers who have no real intention of repaying:
those, who either wish to take advantage of the
institutional lender's position (those who have
criminal intent) or those who simply assume the money
to be a public handout. Also a problem here are the
situations where farmers unwittingly assume more debt
than they can cope with because of the absence of
cultural norms which normally limit a farmer's
willingness to go into debt (such as the obligation to
reciprocate).60 Thi rd, loans may be made to farmers
who are so marginal that any adversity and accompanying
repayment problems would be of crisis proportion.
Fourth, the small size of extensively rationed loans
may lead to problems when the approved input packages
are indivisible, or where, even if there is no
programmed package, the approved loan use involves
indivisible technologies. Failure to acquire some
input or to acquire it at the right time, may
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jeopardize the whole project. This may lead to either
crop failure or lower than expected yields, and thence
to cash-flow and repayment difficulties. ALternatively
it may lead to the borrower recognising the risk
involved in implementing partiaLLy improved
technologies and deciding to remain with his
traditional technology despite the loan.

Like intensive rationing then, there are features of
extensive rationing which can aggravate repayment
problems. In the long run, this can onLy be to the
detriment of the ruraL poor as Lending institutions,
faced with artificially low fixed interest rates,
reduce costs the easiest way by rationing out smalLer
farmers.

This excursion into the issue of rationing has expanded
for us the hypothesis that rural credit programmes tend
to be biased towards larger farmers because of the
normal commercial behaviour of Lending institutions.
Central to this argument is the beLief that imposed Low
interest rate ceilings seriousLy limit an institution's
revenue earning and its long term viabiLity.
Institutions attempt to bring costs more in line with
limited revenues by contracting their lending to small
farmers for whom risk and administrative costs are
highest. If institutions were aLlowed to charge
realistic interest rates, the problem as defined above
would be overcome. Small farmers couLd be charged
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rates that would cover the costs of lending to them;
there would theoretically be no excess demand for cheap
credit and, therefore, no need for non-price rationing;
and small farmers would have an expanded supply of
institutional credit at a price they are willing to
pay.

3. Unequal lending due to the s.all farmer's real costs of
borrowing from an institution
(a) Total borrowing costs in the borrowing dedsion: the

basic model
The argument in the previous section is a supply-side
explanation and presupposes that small farmers wish to
borrow from institutional lenders. We now turn to one
of the demand-side explanations which suggests that one
reason behind the lack of participation of small
farmers in rural credit programmes is their lack of
demand for institutional credit due to the high real
costs of borrowing.

The three basic assumptions here are the following.
First, nominal interest rates are only a part of the
total borrowing costs faced by a borrower in the
process of applying for, receiving and repaying a loan.
Second, small and new borrowers pay a higher proportion
of their total borrowing costs in loan transaction
costs than large borrowers. And third, as a
consequence of this cost structure, small and new
borrowers demand lower amount of credit at a given
interest rate than do large borrowers with lower
transation costs. These principles are illustrated in
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Figure 3.3. Adams and Nehman61 suggest that if
transaction costs are taken into consideration in the
decision to borrow, so is the effect of the general
inflation rate on the nominal rate of interest. Figure
3.3, therefore, shows real rates of interest and
borrowing cost as well as nominal rates. The figure
represents the more extreme case where inflation is
higher than the artificially low institutional interest
rate and the real interest rate is therefore
negative. The principles remain the same, however,
whether the real rate of interest is low-positive or

Low-negative.

Real borrowing cost rates are reduced by inflation for
both large and smal l borrowers. Where the large
borrower faces low transaction costs, however, his real
totaL borrowing cost rate may become negative while the
small borrower stilL faces a high positive real

borrowing cost rate.

The figure assumes that the smaLL borrower faces a
totaL borrowing cost rate of BCs' made up of In nominaL
interest rate and (8Cs - In) other transaction costs.
The reaL negative rate of interest (Ir) reduces his
reaL borrowing cost rate to RBCs• The existence of
high transaction costs means that only Q2 credit is
demanded by the small borrower. Distance (Q3 - Q2) is
the reduced demand effected by the small borrower's

high transaction costs.
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On the other hand, the large borrower is assumed to
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have a total borrowing cost rate of BCl, made up of In
nominal interest rate and (BCl - In> transaction
costs. Deflating the nominal rates, he faces a real

interest rate of Ir and a real borrowing cost rate of
RBCl. For the large borrower, the distance Q6 - QS is
the reduction in credit demanded due to transaction
costs. Because these transaction costs are low, the
reduced demand is small and RBCl is still negative.

A number of other observations can be made here. As
already noted, a negative real interest rate represents
an effective subsidy to the large borrower. The small
borrower, while receiving the same subsidy, is
operating on a more inelastic section of his demand
curve. The impact of a given subsidy is, therefore,
greater for the large borrower because he is operating
on a more elastic part of his demand curve. The effect

of the subsidy on the small borrower is Q2 - Q1' while
its effect on the large borrower is QS - Q4.

There are two differentiating factors, therefore, in
the cost structure facing large and small borrowers.
First, higher transaction costs (and therefore higher
total borrowing costs> mean that the reduction in
credit demanded when the total costs of borrowing are
considered, is greater for the small than for the large
borrower. This leads to a lower demand for credit by
small farmers than by large farmers for any given
interest rate. Second, the higher transaction costs
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facing a smaLL borrower put him on a more ineLastic
part of his demand curve compared to the Large
borrower, even if the nominaL interest rate is the same
for both. This means that the effect of the
,inf La ti0 n- sub sidv' is w e a ke r for the sm aLL bo rrow er:

Figure 3.3 The effect of total borrowing costs (real and
nominal) on a large and a small borrower
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Cb) The components of borrowing costs
Adams and Nehman suggest that this conceptuaLisation of
the reaL costs of borrowing wiLL give greater insight
into the smaLL farmer's use of ruraL credit programmes,

than an anaLysis which equates borrowing costs with
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interest charges.62 They propose a totaL borrowing
cost (BC) formuLa which is made up of the nominaL
interest rate (In)' the transaction costs of acqui ring
and repaying the loan (TC) and an off-setting negative
cost, the change in the purchasing power of money over

the loan period ( P) :

BC = In + TC - ~P (3.2)

If we further assume that a farmer is not in a position
to know preciseLy in advance his transaction costs, or
the actuaL change in prices, we can write an expression

for his expected borrowing costs (BCE)

(3.3)

It is suggested that BCE is a more reLevant
consideration in a farmer's decision to borrow than
simpLy In. Transaction costs (TC) is the new component
in the tradi tionaL equation. There are at Least three
types. Fi rst, addi tionaL charges may be made by the
Lender. These may incLude appLication and registration
fees, service and cLosing charges, bribes, the
effective cost of having to purchase other services
from the Lender at inflated prices, and the cost of
having to maintain compensatory baLances with the

;nsti tuti on.

Second, the involvement of a third party in the

transaction may push up costs. Where a bank official,
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extension officer, local leader or co-signer is
involved, for example, the borrower's additional costs
might include the cost of lost working hours during
their visits, of hospitality or of bribes or fees.

Third, the opportunity cost of the time involved in
transacting the loan may be considerable. In one
study,5 to 7 trips were reported for a single loan.63

This cost will be higher the further away the lender's
office is, the longer the queueing period and the more
the visits coincide with peak labour periods on the

farm.

The change in purchasing power component (APE) will be
more important in situations where inflation has been
steadily high over a long period.

Cc) The differentiating effect of transaction costs
Figure 3.3 assumes transaction cost rates to be higher
for small borrowers. There are a number of reasons why
this ~ho\)\d be so. The first is pure ly a funct ion of
the size of loan. Where transaction costs are constant
per transaction, irrespective of loan size, the
transaction cost rate (and therefore borrowing cost
rate) wi II be higher for smaller loans.

In addition to this, there is some a priori reason for
suggesting that in all three of the components of
transaction costs mentioned above, larger borrowers may
face lower costs than smaller borrowers. Additional
charges are less likely for the larger borrower because
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of the lower unit cost of lending to him and lower
risk. Large farmers are probably also less susceptible
to surcharges through manipulation and exploi t at ion,
They may aLso be more exempt from compensatory balances
at poor rates of return because of thei r greater

assets.

Large farmers are less likely to be dependent on local
leaders, cosigners or other informal third-party
involvement. They are also probably in a better
posi tion to negotiate terms wi th any thi rd-par ty that

is necessary.

It is with the opportunity cost of time that the
greatest differences are likely to be found. Being a
better all-round risk, the large farmer will have to
spend relatively less time in transacting the loan than
the small farmer. He may well have only to make a
telephone call or send a letter to make the transaction
compared with a number of days, travelling and waiting
for his less influential counterpart. Personal
influence reinforces the risk factor here, as too, may
bribery.

Empirical evidence for different Levels of transaction
costs between large and small farmers ;s however
limited. In a study of farmers who borrowed from the
Agricultural Development Bank of Pakistan in 1962-63,
Shahjahan estimated that the effective annualised
borrowing costs for 6 month loans ranged from a low of
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18% for the largest borrowers to a high of 74% for the
smallest borrower.64 Nehman simi larly found that the
annualised borrowing costs for a sample of
institutional borrowers in Brazil varied between 18%
for the largest farm size to 44% for the smallest farm
size for loans of 6 months duration.65 In both cases,
small and large borrowers paid identical nominal
interest rates: 7% per annum in Pakistan and 13% per
annum in Brazi l. Although this evidence on borrowing
cost rates supports the theoretical propositions,
actual transaction costs were higher for large
borrowers in both examples. This means that the higher
rates faced by smaller borrowers is purely a function
of their small loan sizes and are not aggravated by
higher actual transaction costs as predicted.

A further comment about these studies, and the one
other presented by Adams and Nehman, in their 1979
paper,66 is that it is actual transaction costs that

are measured, not expected transaction costs. No one
has produced any evidence of the size of expected total
borrowing costs for large and small farmers. It may
well be that expected costs are much lower than actual
costs and also that actual costs enumerated in studies
such as Shahjahan's and Nehman's are not perceived as
costs by borrowers or potential borrowers. There seems

to be quite a large conceptual leap between identifying
a significant transaction cost rate for small farmers
(through quantifying costs of travel, entertaining loan
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officials and opportunity cost of time) and concluding
that high transaction costs discourage small farmers
from borrowing from institutions.

4. Preliminary to the analysis in Chapters 6 to 9
In Chapter 7,.addressing the issue of the failure of
small farmers to participate in Thailand's major rural
credit programme, we examine the strength of some of
the explanatory hypotheses presented in the foregoing
sections. The major part of the analysis concerns
estimating the derived demand of a representative
independent67 small farmer in the study area. This
amounts to testing the research hypothesis that small
farmers do not use institutional credit because they
have no suitable investment opportunities or because
they have sufficient finance (the first demand-side
hypothesis in Section D.1.(b».

The analysis also extends to estimating the crude level
of demand for institutional credit facilities;
respondents were asked whether or not they wished to
register with a credit institution. This has a bearing
on all the demand-side hypotheses in Section D.1.(b).

An assessment is made of the importance of the two
other demand-side explanations. Farmers were asked
whe the r th ey con side r tha t there are si gni f icant
borrowing costs in excess of interest charges, involved
in taking out an institutional loan. In a crude way,
this estimates the importance of expected transaction
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costs. The effect of expected transaction costs on the
decision to borrow or not is evaluated by testing the
research hypothesis that the proportion of farmers
expecting significant transaction costs is higher in
the sub-sample of farmers who did not wish to register
with a credit institution than in the sub-sample of
farmers who did want to register. This amounts to
testing the third demand-side hypothesis in Section
D.1.(b). A similar test is made of the hypothesis
which states that small farmers tend not to borrow from
institutions because of the risk of losing their normal
supply of consumption credit (the second demand-side

explanation in Section D.1.(b»). The proportion of

farmers who consider that registering with a credit
institution would jeopardize their normal consumption
credit supplies is compared for two sub-samples
(farmers wanting to register and farmers not wanting to

register).

The supply-side hypothesis which states that small
farmers do not tend to borrow from institutions because
they are rationed out (first and second supply-side
explanations in Section D.1.(a» is tested indirectly
in Chapters 7 and 8. First, if the demand analysis of
Chapter 7 reveals a buoyant demand for credit and
institutional credit facilities among independent
farmers, this will imply that small farmers are somehow
prevented from becoming institutional clients; perhaps,
by restrictive eligibility criteria (a form of
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rationing). However, it may be for reasons of
ignorance and Lack of promotion rather than supply-side
restriction that farmers wishing to register have not
registered yet. In Chapter 8, therefore, we examine in
some detail the effective criteria used by Thailand's
major agricultural lending bank (the BAAC) to exclude
smaLL farmers from its services; the criteria used in
seLecting suitabLe farmers for cLient status. Having
enumerated these criteria in the first section of
Chapter 8, a sample of independent farmers who wish to
register with BAAC are cLassified into 'accepted' or
'rejected' using a cLassification modeL based on the
derived discriminating (se lect t on) criteria. The
resuLt is an estimate of the number of farmers who
wouLd be rejected if they appLied and an estimate of
the number who wouLd be accepted. This amounts to
testing the hypothesis that smaLL farmers tend not to
borrow from institutions because they are rationed out

of the institution's portfoLio.

Before moving to this analysis, we first examine the
case of agricuLturaL credit in Thailand. We start by
giving an overview of Thai agricuLture with emphasis on
the North-East (Chapter 4). This provides a background
to the anaLysis in Chapters 6 to 9 which is based on
two sampLes of North-Eastern farmers. The overview
then extends to a description of ThaiLand's ruraL
financial markets (Chapter 5). Chapters 4 and 5 are
two background chapters designed primarily to provide a
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context for the case study. The research questions
addressed in the case study, however, follow directly
from the issues discussed in this chapter and the

preceding chapters.
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CHAPTER 4 : NORTH-EASTERN AGRICULTURE AND ITS PROBLEMS

Chapter 3 defined the specific problem area to which the thesis is
addressed. Chapters 6 to 9 go on to explore the issue of unequal
lending in a case study of farmers in Thailand's North-Eastern region.
It would be unsatisfactory, however, to proceed to the empirical
analysis without giving adequate attention to the patterns and
problems of agriculture and agricultural finance which form the
context of the case study. A discussion of the agricultural finance
context is left to the next chapter. A discussion of the agriculturaL
context is necessary because the empirical chapters involve the
anaLysis of the production activities of survey farmers: the
derivation of farm-enterprise budgets, the construction of model farms
and the derivation of optimal farm-plans. There can be no
understanding of agricuLtural credit in the process of ruraL
development in abstraction from the agro-economic environment. The
focus of the chapter is the agro-economi c envi ronment of the North-
East, which is discussed against the background of nationaL trends. A
regional perspective is taken because the North-East is a weLL defined
and relatively homogeneous unit environmentally, agro-economically,
politically and cuLturally, and has Long been the concern of
development analysts and planners. The comments made about the
region in general will a lso app ly to the case study area which is in
the province of Korat. Against this background, a more specific
description of agriculture in the survey villages is found in Chapter
6 in the form of representative farm-enterprise budgets, and in
Chapter 7 in the form of a generalised description of farm-pLans,
output by the representative farm economy models.
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The Nor th- Ea stis fir stin trod u ced asap rob le m reg ion wit h a hi g h
incidence of poverty, related to backward agriculture. Recent
national trends in agriculture are then discussed in Section B, as a
background to the more specific discussion in Section C of current
problems facing North-Eastern agriculture.

A ThaiLand's North-East: a probLem region
The North-East has, for a long time, been recognised as the

Kingdom's main problem region.1 Culturally, politically and
geographi cally it has tradi tionally been isolated from the rest
of the country. Its environment is particularly unfavourable and
its agricultural problems are, on the whole, more severe than in
any other region. Per capita income has persistently remained
the lowes t 0f all reg ion s, in 197 6 stan din gat 0 n ly 52% 0f the
national average and 57%, 43% and 28%, respectively, of the
North, South and Central Regional averages. The low level of per
capita income is associated with a relatively low regional
product. While about one third of the nation's population live
in the region, its GRP as a proportion of GDP has been below one

fifth for the last two decades, actually falling between 1960 and
1979, from 17% to 14.7%.3 Poor performance in both agricultural
and non-agricultural sectors has contributed to this poor
regional output performance, both sectors lagging well behind
their national counterparts. So, too, has the composition of the

regional economy; the region's dependence on agriculture is
greater than that of the Kingdom as a whole, and its share of the
more productive and generally faster g~rowing non-agricultural
activities is below average. In 1976, agriculture accounted for
45% of GRP and 92% of regional employment in the North-East,
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while nationally it accounted for 28% of GDP and 52% of national

employment.4

The region's dependence on agriculture is one factor behind low
per capita incomes. Although there are many causes of poverty in
the North-East, there is a high degree of association between low
per capita incomes and the practice of underdeveloped agriculture
using low technology. In particular, rural poverty has been
shown to be strongLy associated with farm families who operate
rain-fed rice farms on the higher and less fertile paddy land,
growing little eLse but rice.5 Since this describes many of the
North-East's ruraL population, it is not surprising that 147
(60%) of the Government's 246 targetted poverty districts and
sub-districts are Located in the region.6 Using the NESDB
poverty line of 165 baht per person per month, a substantiaL 45%
of the North-East's rural population are classified as poor.
This compares with 34% in the North, 33% in the South, and 15% in
the Central Region. Put another way, 52.3% of the Kingdom's
total rural poor are found in the North-East. Since the region's

share of the total population is only 34%, this represents a
considerable regional concentration of poverty.

B Trends in Thai Agriculture over the last Two Decades

A discussion of the underdeveLoped agriculture associated with
the region's poverty, needs to start with a look at national
agricultural trends; the regional pattern of agriculture is
better understood in this wider context.

Between 1960 and 1980, national agricultural production

139



(agricultural GDP at constant prices), grew at an annual rate of
around 5X. When measured in real value, the growth rate is even
hi 9her a t 5.8%, due t0 imp r0vem ent sin the term s 0f trade for
agriculture during the period. The growth rate was sufficiently
high to keep ahead of population growth and agricultural GDP per
capita rose by an annual rate of 2.8% over the twenty-year
period. The national performance has therefore been impressi ve
and compares very favourably with most other countries of the

world over the two decades.8

The average rate of growth of 5% p.a. does, however, conceal a
declining trend during the period and this has led to concern
about the future of Thai agriculture. A 1982 World Bank report
identified three distinct periods in the development of Thai
agriculture in recent years: the 1960's, the first half of the
1970's, and from 1976 to the beginning of the 1980's.

(a) The 1960' s

In the 1960's, growth of agricultural GDP (constant pr f ces) :
was high, at an average of 5.5% p.a. This was a "capacity
acquisi tion phase" when agri cultural output expanded mainly
by bringing hitherto unfarmed land into production. The
expansion, which started in the 1950's, was prompted by
market impulses and facilitated by an acceleration of road
and communication infrastructure. The new production land
was, in the most part, cleared public forest land, although
other public land such as communal pastures and waste land
were also take over by squatter farmers. Much of the

national expansion in area under maize, kenaf and cassava
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(crops whi eh became maj or export earners during the 1960's
and '70's), used land that was not farmed before 1960.10

This affected the North-East in particular, where production
had histori cally been confined to paddy-cul tivation on the
lower river terraces. The importance of area expansion is
indi cated by one commentator's calculation that around 90%
of the increase in production of export crops between 1951
and 1964, excluding rice and rubber, was due to the
extension of crop-growing area, leaving onLy 10% due to

yield improvement)1

While diversification into non-rice upland crops was
faci litated by forest encroachment during this period, so
was the expansion of rice, particuLarLy rainfed rice, which
accounts for around 75% of all paddy land. Rice was, in
fact, the singLe most important frontier crop, and the
associated increase in rice production due to area expansion
has been variously estimated as one haLf or one third of the
total increase in rice production during the years 1957-

1967.12

Not all newly cleared land was used during the 1960's period
of frontier expansion, however, and excess capacity was
acquired. Thus, during the 1960's the area of farm hoLdings
grew at an average rate of 4.1% p.a., whiLe pLanted area
grew at only 3.6% p.a. The resuLt was a low cropping
intensity, averaging at 61% during the period.
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(b) 1970 to 1975

By the early 1970's, a plateauing-out ·of area expansion

could be detected. Welsch13 argued that the falling volume

of cassava and maize exports towards the end of the 1960's,

indicated a slowing down of frontier development, since

these were two important frontier crops which had only a

limited domestic market.

This coincided with a slight drop in agricultural output

growth. Growth of agri cul tural GOP (constant pri ces) fell

from the 5.5% p.a. achieved during the 1960's to 5.1% p.a.

during the 1970 to 1975 period. Cassava, however, continued

to expand at a rapid pace, output rising by 11.8% between

1971 and 1972 and by around 25% between 1972 and 1973, much

of this expansion being in the North-East.

Despite the overall decline in performance, growth in the

real value of output reached a peak during this period due

to a significant improvement in the terms of trade for

agriculture, largely through higher crop prices. The world

commodity boom of the early 1970's caused large price

increases for most important crops, especially for cassava,

ri ce, sorghum and sugar cane. Particularly important for

the North-East was the cassava price which quadrupled from

0.58 to 2.34 baht/kg at the start of the 1970's (cassava

meal, wholesale price).15 The result of these favourable

prices was a 10% p.a. average real growth in agricultural

output in the first half of the 1970's, with approximately

half of this due to improvements in crop prices and half due
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to physical output growth. As a consequence, real incomes
improved considerably in the North-East as elsewhere during

these five years.

(c) 1976 to the beginning of the 1980's
During this period, three factors contributed to a
significant slowing down in the rate of growth of
agricultural output. First, with the except-ion of rice and
cassava prices, agriculture's terms of trade suffered a
general decline from the heights of the first half of the
decade. The cassava price remained high for the five years,
but slumped during 1981 and 1982. It is likely to stay at
the lower level with the introduction of import restrictions
by the important EEC market. The price of rice has remained
steady but is e)(pected to suffer with the steadily
increasing supply in the world market. Second, most of the
country's frontier land had been exh aus t ed by this time so
that growth was no longer possible through clearing new
area. Thi rd, as a resul t of frontier land exh aus t ton, the
stock of cleared but unused frontier land was brought into
production, the average cropping intensity rising from 72%
between 1974 and 1976, to 81% between 1978 and 1980. The
expans f on of production into these previously cleared but
unused areas contributed to a drop in yields; much of the
land was marginal (hence, it was the last of the cleared
land to be cultivated) and the scarcity of land for
extensive expansion encouraged the reduction or omission of

fallow periods.

Agricultural GOP growth consequently fell to 3.5% p.a.
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during this period. The decline over the two decades from
5.5% in the 1960's to 5.1% in the first half, and 3.5% in
the second half of the 1970's was actuaLLy worse than these
overall figures suggest. This is because the deceLeration
was greatest in the crop sector, which accounted for
approximateLy three-quarters of agricuLturaL GDP during the
period. In that important sector, the annuaL rate of
increase in agricuLturaL GDP dropped from 5.2% to 3.3% p.a.
between the fi rst and second hal f of the 1970's.

These nationaL trends have an important bearing on North-
Eastern agricuLture. In sum, agriculture in the North-East
faces a curtailment of opportunities for expansion of
production through frontier development; falLing yieLds, Low
and stagnant prices of cassava and other upLand crops, and a
predi cted drop in world rice pri ces. It now faces serious
problems in maintaining the level of real agricultural
incomes, probLems which would have been more evident in the
last 20 years had it not been for the cushioning effect of
frontier development and inflated agricultural prices.
Intensification can be the only real option if per capita
farm incomes are not to spiral downwards. The region's
agricul ture is sti Ll largely extensi ve, with generaLLy low
levels of technology and diversification. The extensive
expansion since the 1950's undoubtedly inhibited
intensification, with resources being channelled into the
cultivation of new areas.

There are, however, many inherent barriers to the intensif-
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ication of agriculture in the region which means that
modernisation will not take pLace as an automatic response
to the exhaustion of land. The following section discusses
some of these barriers. Most are not new problems; they
have been in existence during the recent period of generaL
expansion. With no more virgin Land to expand into however,
they will be increasingly felt and their resolution will
become increasingLy essentiaL.

C Current Problems in North-Eastern Agricultural Development
A distinction has generally been made between two kinds of
problem: "environmental" and "economic".16 The unfavourable
envi ronment has often been emphasi sed as the root cause of the
region's agricultural backwardness, a posi tion loosely taken by
the recent World Bank study on Thai agricul ture.17 Others have
seen the remoteness of the region from markets and inputs as more
important.18 Dixon emphasises the importance of both aspects:

"While a thorough understanding of the nature of, and
problems stemming from, the North-Eastern environment is
necessary in any study of the region, this must be seen

as only part of the pi cture and the interaction of the
total ity of factors making up the region's backwardness
must be constantLy borne in mind,,1,9

1. Environmental Problem20

Geographically, the North-East consists of the korat basin,
a plateau of 100 to 200 metres, bounded by mountain ranges
to the West and South, and by mountains and the Mekong river
to the North and East. The region is dissected by three
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major rivers which flow generally Eastwards into the Mekong
on the Laotian border. The influence of topography on
agriculture cannot be under-stood without an appreciation of
the heterogeneous nature of land forms and soils; small
variations in geomorphoLogy have important impLications for
a farmer.

There are five major geomorphoLogical features within the
boundaries of the North-East: Low alluvi aL flood-land, Low,
middle and high river terraces and hilLs.

The alLuvial flood-lands follow the 2 rivers running across
the pLateau and are made up of recently deposited alLuvia;
better drained and more loamy on the levees and badLy
drained and heavier in clay beyond the levees. Thei r
fertiLity is the highest of all North-Eastern soiLs and
their water-holding capacity is good. These are the best
areas for paddy production on two accounts: firstly, the
relatively good fertility gives better yields and allows
dense planting, and secondly, their Low eLevation ensures an
adequate supply of water in most years for earLy planting
and a drought-free maturing period. The major problem
facing paddy grown on these soils is the risk of flooding.
One consequence is crop loss due to the fLoods;21 another is
that short-strawed high-yieLding varieties are often
considered too risky because of their greater susceptibiLity
to flood.

The low river terraces contain the next best soils of the
North-East. On the lower slopes they are most fertiLe,

146



though there they are subject to flooding from adjoining
flood-plains. Further up slope, they become less ferti Le

through Leaching, and more susceptibLe to drought.

The middLe terraces consist of older aLLuvium which because
of higher eLevation and age are more Leached and Less
fertiLe. They retain water for onLy a short period in most
years because of the sLope, height and sandy content. The
consequences for rice production are serious: there is
frequentLy insufficient water for Land preparation and
transplanting unti l late in the growing season, and water
quickly drains away after the rains have stopped, cutting
short the maturing period. This effectiveLy shortens the
growing period on this type of land resulting in poor
yields. Lack of water also prevents the successfuL use of
HYV's which generally require a stricter moisture regime.
The later the rains come, the shorter the growing period,
and if the deLay is too Long there is often no time for land
preparation (which uses buffalo and requires soils to be
soft), before it is too late to plant. In this situation,
paddy land is left unplanted and it is probabLy these
middle-terrace paddies that account for much of the
unplanted paddy land that is reported each year.22

The high terraces have very low quality soils, heavily
leached and retaining very little water during the year.
They are suitable only for hardier, drought-resistant crops
and onLy kenaf and cassava have been grown successfully so
far. Beyond the high terraces, on the hills, cultivation of
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even cassava is generaLly impossible because of thin and

infertile soil with virtually no water holding capacity.

The second critical environmental factor is rainfaLL. It is

the combination of an unreliable rainfall regime with the

land form and soi l patterns discussed above which is the

crux of the North-East's environmental problem. Annual

rainfaLL in the region is, in total, sufficient for wet rice

cultivation at an annual average of 1300 mm. It is,

however, its variability which is the probLem. Dixon

comments tha t the vari abi l i ty is "greater than for any other

area of similar cLimate, except for Northern AustraLia".23

A total of 80% of annuaL rainfall falLs in the wet season

between April/May and October. This leaves the dry season

too dry to sustain non-drought-resistant crops without

irrigation. Generally, the rainfalL pattern is unimodaL

with modal rainfall in August/September, but in the

heartland of the Korat pLateau it is bi-modaL with a

distinct dry period around June and July. This means that

the hazards of unpredictable rainfaLL are feLt twice.

Fi rstLy, the. commencement of the rainy season is

unpredictabLe. This causes uncertainty in farm pLanning,

since farmers have to wait for the rains to come before they

can start the preparation of paddy land, and cannot be sure

how much of their land wiLL become sufficientLy wet, early

enough to be brought into production that year. SecondLy,

the dry period in June/July is aLso unpredictabLe. Since

most farmers wiLL wait untiL the dry speLL has passed before

transpLanti ng, thi s means that the cri ti caL nurse ry period
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between pLanting seeds and transpLanting cannot be
accurateLy controLLed. If the drought is proLonged,
seedLings become oLd and are transpLanted too Late to
produce many tiLLers, so that Lower yieLds result. An
extended mid-season drought can kill seedLings,
necessitating the re-pLanting of a nursery. The resuLt is
either Lower yields because of the late second start, or no
y ie Ld if the seedlings are Lost too Late to pLant a second

time.

The impLications of these patterns of Land forms, soiLs and
rainfaLL on the agricuLture of the region, can be summarised
in the foLlowing generaLised description of a North-Eastern
crop-year. This description also serves as background to
the empiricaL anaLysis of Chapters 6 to 9. It describes the
generaL pattern of farming which characterises the survey
area in Karat province. This is eLaborated with more
specific detaiL in Chapter 6 by the presentation of farm
enterprise budgets for survey farmers, and at the beginning
of Chapter 7 by a description of optimaL farm pLans produced

by the Linear programming modeLs.

The crop year generally starts in Apri L, with the pLanting
of cassava and kenaf on the high terraces (upLand). Since
farmers wilL be wanting to start on the preparation of paddy
Land with buffaLo as soon as the rains have softened the
ground sufficientLy, upLand preparation tends to invoLve a
hired tractor and the upLand crops are pLanted before paddy
preparation reaLLy gets underway. Cassava and kenaf can be
safeLy pLanted before the June/JuLy drought as they are
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generally resistant enough to withstand it.

After the pLanting of upLand crops, paddy production can get
underway first on the aLLuviaL flood-Lands, since soils
there become moist for pLoughing and seedLings become ready
for transpLanting reLativeLy earLy in the season. A farmer
wi II be able to start work on other higher paddi es as the
rainy season proceeds, starting on the Low terraces and
compLeting the preparation of middLe terrace paddies,
perhaps well into the season. If rains are late, he may
judge that the growth that can be expected before fLowering
of the paddy, is insufficient to warrant the investment, and
some or all of his highest situated paddy fieLds wiLL remain
unpLanted. When the rains have finished around October, the
water level in the bunded paddies faL ls unti l the soi l is
exposed and drying out starts. The drying out process
starts first on the middle terraced paddy and proceeds with

time to the flood plains.

Such a pattern of environmental constraints has a number of
consequences for the development of North-Eastern
agriculture. Generally, there is always a high degree of
risk involved. This inhibits intensification and greater
commitment to farming, and causes low and unstable farm
incomes. SpecificalLy, opportunities for intensification
and diversification are small. Intensified rice production
is only really possible in the flood plains where water
supply is adequate and the most reliable. This comprises
only about 101. of all paddy land in the North-East.24
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Intensification on the remaining 90% requires some degree of
irrigation. Diversification is inhibited because the land
that is free from flooding (and therefore most suitable for
other field crops), suffers poor fertility and drought. In
the middle terraces where it is possible to grow either
paddy or other field crops, farmers invariably have a
traditional preference for paddy. On the highest cultivable
land there seems to be little other than kenaf or cassava
which will survive the poor conditions. There have been
some experiments with alternative cropping patterns in the
North-East, including a ground nut/rice cropping system, and
dry-seeded upLand rice,25 but success has been limited and
as yet, no wideLy applicable viable alternative to existing
systems has emerged. There is, however, a strong current
emphasis on rainfed agricultural research among government
departments and external agencies. It can be expected that
the importance of intensification and diversification to
agricultural growth, will lead to new and sustained efforts
in the search for solutions to environmental problems now

that further extensive growth is impossibLe.

Irrigation, as a solution for North-Eastern agriculture,
dates back at least to the 1950's, when the Government
prepared a pLan for the widespread construction of
irrigation tanks. The Mekong Committee later took the
concept further, on a grander scale, but to date it has
commonly been felt that irrigation is probably of less
immedi ate importance than the development of rainfed

agriculture. This is evidenced by its underemphasis in the
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last 3 National Social and Economic Development Plans (1972-

76; 1976-80; 1981-86). The apparent lack of succes of

irrigation schemes, indicated by very low utilization rates

of existing irrigation facilities, seems to be a resuLt of

management problems, including delays in construction of

distribution systems and a lack of a co-ordinated package of

complimentary services, especially credit and extension.26

The latter two are discussed below aLong with other non-

environmental problems.

2. Economic and Policy Problems

The economic and policy problems facing North-Eastern

agriculture are, generally speaking, of the same nature as

those faci ng agri culture throughout the country. Some are

felt more severely in the North-East than elsewhere. The

problem of spa tial isoLation from input and output markets

for example, has commmonly been cited as a major factor

behind the region's backwardness}7 Another example

discussed in more detail in the next chapter is

institutional credit supply, which has traditionaLly been

comparatively under-provided in the region.

The more important of these economic and policy probLems are

dis c us sed i n the f 0 IIowi ng. They do no t , of course, ex i s t

independently of the region's environmental problem; one

type of problem aggravates the other.

(a) Agricultural Research. The paucity of fruitful

research into rainfed agricultural techniques is a

major problem for the North-East. Much of the research
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investment in recent decades has been channelled into
improved crop varieties which are most suitable for
well irrigated areas. The new technology has,
therefore, often benefitted only the few better off
farmers,28 leaving the majority of poorer rain-
dependent farmers to thei r traditional low-yielding
varieties. It has already been noted that success in
rainfed agricultural research has been limited, but
that with the number of projects currently in
existence29 and with the current level of commitment,
there are signs that this problem is being addressed in
a more serious way than it has been in the past.

(b) Agr;cultural Extens;on. Research is ineffective in
generating agricultural development without a good
extension system. An effective extension system
requires a wide coverage, a reasonable depth of
coverage, well trained officers, and good two-way links
with research centres. The extension service in
Thailand has been criticised for its inadequate
coverage, poorly trained workers, disorganisation, and
lack of contact with agricultural research. Commenting
on the poorly trained extension workers, Welsch
suggested that the top 10% of Thai farmers were more
advanced than both the extension workers and the
researchers. Cochrane31 emphasises the problem of lack
of co-ordination between the severaL government
agencies responsible for the research/extension

process.
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A further weakness in the extension system seems to be
its lack of responsive interaction with farmers. The
nature of the projects and crop and livestock promotion
exercises undertaken by extension agents is generally
determined at a high leveL in the extension department,
relating to nationally derived quotas of various
products. There is little scope for a flexibLe and
interactive approach to local farm-planning which would
be more likely to lead to optimal use of farm

resources.

A major World Bank loan has, however, been made to the
Department of Agricultural Extension to facilitate its
reorganisation. The plan involves a more efficient
hierarchical network of officers down to the sub-
district level, including subject-matter specialist
officer, and brings the effective district
officer/farmer ratio down to 1:2,200.32 It is hoped
also that the 5th National Economic and Social
Development Plan's series of policy statements designed
to improve the agriculturaL extension system33 will
further improve the effectiveness of the extension

service.

Intensification and diversification of North-Eastern
agriculture wiLL LargeLy depend on the decision by
North-Eastern farmers to modernise their farms. Given
appropriate incentives, this is onLy likeLy to happen
through the frequent visits of locaLly based extension
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workers, giving correct and practical advice on

appropriate techniques.

Cc) Market Development. Undoubtedly, the distance of the
North-East from Bangkok and the more prosperous Central
Plain and its geographic isolation, still play some
part in inhibiting trade and production. However, the
rapid expansion of the road network over the last two
decades has greatly reduced this problem. The North-
East has received a substantial proportion of the
95,500 kilometres of new roads built nationally between
1961 and 1982. 60,000 of the cur rent 104,000
kilometres of roads in the Kingdom are local and rural
roads. This represents a considerable opening-up of
the Thai countryside.34 Cassava and kenaf now get
transported to provincial centres from formerly quite
inaccessible upland areas in the North-East and the
Friendship Highway means that produce from most market
centres in the region can be transported to Bangkok

within a day.

The areas for which physical remoteness is still a
major problem are the fringe provinces of the region;
some of the Eastern districts of Sisaket, for example,
are still approached only by mud tracks frequently made
impassable during the rainy season.

In addition to the improved road network, the good
number of processing plants established in the North-
East have meant that farmers have not had to travel too
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far to seLL or negotiate the saLe of their produce, and
transport costs have been kept down)5 In this sense,
market deveLopment has tended to foLLow production

trends without much government intervention.

WhiLe the major markets for its agricuLturaL products
Lie outside of the North-East, the region wilL aLways
be vuLnerabLe. There is evidence that the Bangkok rice
market treats the North-East as a buffer stock,
decreasing purchases there before any other region in
times of surpLus}6 The Limitations on cassava export
and the predicted faLL in rice and sugar-cane prices on
the worLd market37 highLight the probLem faced by a
region dependent on worLd prices for the economic weLL-
being of its farmers. The drop in cassava prices in
1981/82, for exampLe, resuLted in a significant faLL in

farm incomes.

There is onLy a Limited scope in the short-term for
domestic market deveLopment in the North-East. There
may be more scope in the future with the introduction
of new food crops such as ground nuts and Legumes, and
the Government couLd encourage the deveLopment of meat
markets by reLaxing its monopoLy on sLaughter-houses.38

At present, the Lack of a significant domestic market
(due LargeLy to Low incomes), the dependence on export
markets, and the remoteness of some of its peripheraL
districts, act as important constraints on the
deveLopment of North-Eastern agricuLture.
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(d) Pri ei ng and Regulatory Pol icy. North-Eastern farmers,
along with all other Thai paddy farmers, are affected
adversely by two particular government policies.
Firstly, domestic paddy prices have been kept at an
artificially low level through the operation of the
rice premium (an export tax on rice).39 The premium
effectively keeps the price of rice down in urban
areas, but at the expense of the farmer who often bears
the brunt of the tax as wholesalers reduce thei r
farmgate pri ces. The Government has introduced pri ce
stabilisation measures, but farmers frequently find it
impossi ble to sell at the government's mini mum pri ce.
The North-East suffers particularly from this policy,
being the major rice producing region of the Kingdom.40

Secondly, a restriction on fertilizer imports has meant
that farmers can only purchase the higher priced
domesti cally produced products. For reasons of
inefficient central pricing, and market control
production, domestic fertilizers are priced well above
current world pri ces. Domesti c products are not only
over-priced, but are also the more expensive mixed
compound fertilizers. Relaxation of import controls
would increase farmers' access to fertilizer by making
available the lower cost single nutrient types, as well
as reducing the cost of mixed compound types.

Th e cur renth i9h cos t 0 f fer til izerr e la tivet 0 cr0p
prices acts as a serious disincentive to intensify
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production. The poor product/fertiLizer price ratios
accompanied by the poor ferti lizer response of North-
Eastern soils mean that the expected net returns on
most major crops are too low to make the risk of higher
input costs acceptable. Most cassava and kenaf are
consequently produced with no chemical fertilizer at
alL and w hat lit tlea far mer can affor dis app Lie d to
his rice crop. ChemicaL fertiLiser used per rai,
averaged nati onally at onLy 1.1 kg for cassava in 1974,
compared to 3.37 kg for riceo

In 1979, Thailand's cultivated area received an average

of 8.16 kg of fertil izer per rai (51 kg/ha) whi ch
compared with 110 kg/ha in Indonesia and 330 kg/ha in
Korea.41 Cochrane (1974) estimated that a reduction in
the cost of fertiLizer by 25"; wouLd raise returns on
rice, maize and cassava by an amount equaL to twice the

cost of the fertiLizer.42

At present, apart from the inadequate ferti Lizing of
paddy, it is only where farmers enter into a contract
with a processing or marketing company and receive a
package of inputs necessary for them to meet their
production quota, that fertilizer is used at all
optimally in the North-East. This happens mainly with
sugar and tobacco, and it is onLy seLected farmers who
benefit by receiving inputs as part of a production
contract Like this. Other farmers may grow these crops
but have to bear the risks and investment costs
themselves, inevitably using less fertilizer and
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producing a lower quality crop.

(e) land Tenure. Sec uri ty of tenure is important for
successful agricultural development in at least three
ways. First, it encourages long-term pLanning,
including long-term capitaL investments and production
of crops with a longer-term payoff; second, it enables
farmers to take medium and long-term loans against the
security of their property; and third, it encourages a
responsible use of land such as the adoption of soil

conservation and fallowing practices.

It m ay see m that the Nor th- East, wit h 0n ly 9% 0f far m
households classified as tenants and 3% of farmland
rented,43 should have no great probLem here. The
problem lies, however, in the great variation that
exists in the type of land title deeds. Only 6% of
Thailand's total area has fuLL title deeds even though
52% is classified as privately occupied. The rest of
the 52% is made up of 20% with permanent possession
rights, 16% with either no deeds at aLL or covered by
non-transferable certificate, and 1~1. illegal squatter

settlements on public forest land~4

The proportion of land without fuLL security of tenure
is slightly lower in the North- East than in other
regions, but it nevertheless consti tutes a maj or
barrier to long-term improvement of farm land and
diversification into longer-term cropping patterns.
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(f> Agricultural Credit. The role of credit in

agricultural development was discussed at length in
Chapter 2. Some summary comments are introduced here
concerning credit in the North-East, which are then
expanded in the discussion of Thai rural financial

markets in the next chapter.

Any development in agricuLture, whether long-term land
improvement, the adoption of new cropping-patterns or
the use of additional fertilizer, needs to be financed.
With the very Low per capita income in the North East,
it is to be expected that farmers will have problems
financing developments of this sort if they cannot
borrow. Welsch referred to Thailand as a "capital
short country".45 Cochrane in 1974 com mented that "the
supply of agricultural credit is still very short of
requirements and relativeLy few farmers are being
reached by insti tutional sources".46 In 1982, the
Annual Report of the BAAC claimed that just under a
half (2,117,115> of Thailand's farmers were being
served with BAAC credit facilities.47 With a 2.7%
growth in the number of farmers served over 1981/82,

this seems to indicate some progress. The figure of
2,117,115 is somewhat misleading, however, since it
includes all farmers who are members of cooperatives
and farmer associations served by BAAC, many of whom
may not actually have access to farm credit because of
institutional rules and procedures.

The North-East has, throughout the history of
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institutional credit, been under-served compared to
other regions. The situation is improving however and
in 1980 the proportion of all BAAC disbursements going
to the North-East was 24%,48 a percentage sti II
somewhat less than the region's share of the national
population (about one third), and well below its share
of the country's agri cul tural land (41%). Lightfoot49

investigating coverage of BAAC in the North-East, found
that in a case study of one district, institutional
credit was by no means easily accessible to a large
proportion of farmers. Only 9% of all farmers in that
district were direct clients of BAAC; the proportion of
sub-district (Tambon) populations who were direct
clients varied from 2% to 20%. About half of all the
villages had no direct clients of the bank, and in 15
villages accounting for 10% of the district population,
there was no contact with any credit institution at

all.

These comments are sufficient to place the issue of
credit alongside the list of other economic and policy
problems facing North-Eastern agriculture. Although
the case study in Chapters 6 to 9 focuses exclusively
on credit, it should be borne in mind throughout that
the issue is only a single component part of the
overall agricultural problem in the survey area and in
the region as a whole. Little more will be said about
these other problems; the chapter is designed to
provide a context for the empirical analysis in terms
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of agricuLturaL patterns and problems in the case study

region.
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CHAPTER 5: RURAL CREDIT IN THAILAND: AN OVERVIEW

If the last chapter provided the agricultural context to Chapters 6 to
9, this chapter goes on to supply the context in terms of financial
markets. A discussion of the rural financial market context is
necessary because the empirical chapters involve the analysis of the
demand and supply of credit among survey farmers: the measurement of
demand for short-term credit; the evaluation of the degree of credit
supply-shortage; the measurement of the effect on income of interest
rate differentials in non-institutional and institutional markets; and
the evaluation of the effects of rationing procedures of a major
institutional lender. There can be no understanding of agricuLtural
credit in the process of rural development in abstraction from the
context of rural credit markets. The discussion here takes a national
perspective since the markets affecting the survey area are most
easily described at that level. Most information concerning the
operations of commercial banks, for example, is available at a
national level. Attention is focused on the North-East region where

possible and appropriate.

The chapter is particularly important in three respects: Firstly, it
describes the activities of the Bank for Agriculture and Agricultural
Coope ratives (8AAC). This insti tution is the rural credi t programme
upon which interest is focused on Chapters 6 to 9. There, we are

interested in the demand for and access to its services, and
particularLy in Chapter 8 with the procedures by which it excludes
small farmers. Here, it is described in terms of its general
operations and set in its wider context of the credit markets

operative in rural ThaiLand. These are discussed in Sections A and 8
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under the headings of non-institutionaL and institutionaL markets.

SecondLy, it iLLustrates, in the context of ThaiLand, some of the
points made in the first two chapters. As an introduction to the
thesis, Chapter 1 discussed the trend towards a greater priority for
agricuLture in LDC's, especiaLLy as it effected the fLow of funds to
agricuLture. Section C of this chapter summarises the Thai experience
in this respect, Looking at the performance of institutionaL credit
markets in suppLying finance to ThaiLand's agricuLturaL sector. Then,
focusing on more specific aspects of the performance of Thai financiaL
institutions, the Section goes on to iLLustrate the probLem of unequaL
Lending, which was the major subject of discussion in Chapter 3.
Section C discusses the Thai experience of this probLem aLongside
three other performance issues which were aLso introduced in Chapter
3: institutionaL viabiLity, types of Loan and the regionaL
distribution of funds. Section D takes the discussion of demand for
credit in Chapter 2 further, Looking at some of the evidence for

Thai land.

ThirdLy, it compLetes the background discussion necessary for the

empiricaL anaLysis of the second half of the thesis. Most
importantLy, it presents evidence to show that Chapter Two's unequal
Lending probLem does in fact characterise the Thai institutionaL
credit market. This provides a foundation for the anaLysis to foLLow,
which presupposes that the probLem exists in ThaiLand and seeks to
understand some of the reason for its existence.

A major part of that empiricaL anaLysis concerns measuring the demand
for credit among a sampLe of smaLL farmers, to see if a Lack of demand
on thei r part can heLp expLain the unequal lending pattern. Section

167



D, in this chapter, provides a specific context for that analysis of
demand by its review of the demand for agricultural credit in

Thai land.

A Non-Institutional Markets
Chapter 2 described three types of sources of borrowed funds:
non-institutional non-commercial lenders, non-institutional
commercial lenders and institutional lenders. This section
discusses together both eategori es of non-i ns ti tutiona l lende r
describing the important features of the non-institutional
markets operative in the rural areas of Thailand. Because of the
importance of consumption credit in the non-institutional market,
the overview is given in terms of rural credit rather than

exclusively agricultural credit.

Outside of the commercial banks and the government's BAAC, very
little comprehensive information has been published about rural
financial markets.' The studies which do give information about
Thailand's non-institutional credit market vary greatly in scale,
purpose and method. A national study by Pantum et.al. in 1962-
632 remains the most comprehensive avai lable source. The
approach taken here, therefore, is to summarise some of the
findings of that report3 and to supplement them with reference to
a number of more recent though less comprehensive studies.

The characteristics of the non-institutional market are discussed
under 4 headings: its importance compared to the institutional
market; types of lender; interest rates; and types of collateral.

1. The relative importance of non-institutional credit. Table
5.1 lists nine credit studies since 1957. Although there
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are problems in comparing results across studies, the
percentages in the last column do suggest a trend towards a
decreasing incidence of non-institutional borrowing. This
is consistent with the expansion in institutional lending
reported later i~ this chapter. The survey of North-Eastern
farmers reported in Chapter 6 of the thesis (hereafter
referred to as Survey 1 or the 1981/82 survey)4 found that
43% of the number of debts among survey farmers were to non-
institutional lenders. This is very close to the figure
produced by the 1975176 study in Table 5.1. When the value
of debts is considered rather than the number of debts, the
43% in the 1981/82 Survey falls to 1~4, refLecting the lower

average value of a non-institutional loan.

2. Types of lender. Of the two types of non-institutional
sources, the 1962/63 survey found the non-commercial lenders
to be the most important for all but the Central Region, and
it was relatives rather than neighbours which were the most
important under this category. This pattern was strongest

in the North-East where 50% of loans and 58% of loan value
were accounted for by relatives. The importance of
relatives as non-institutional lenders in the North-East
was also evidenced in the 1981/82 survey, which found that 57% of
all non-institutional loans (25% of all loans from all
sources) came from that source.5 This has implications for
the cost and ease of borrowing, since many loans from
relatives come with low or zero interest charges and do not

requi re collateral.
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Table 5.1 : Surveys of Rural Credit in Thailand, showing the
percentage of credit from non-institutional markets in
each survey

---------------------------------------------------------------------
Year of
Survey

Htle Author r. of Credit from
Unorganised (Non
-institutional
Markets>----------------------------------------------------------------------

1957/8

1962/3

1967/8

1970/1

197112

197112

1972/3

1974/5

1975/6

Indebtedness and Rice
Trade of Farmers in
the Central Plains
Agricultural Credit in
Thai land
Indebtedness and Rice
Trade of Farmers in
the Central Plains
Indebtedness of
Farmers Whole Kingdom
Agricultural Credit
in North Thailand
Survey of Farmers'
Indebtedness Whole
Kingdom
Agricultural Credit
in N.E. Thailand
Capital Accumulation
Agricultural Sector
Indebtedness of Thai
Farmers

Uthis
Naksawasdi 90.0

Panthum et.al. 94.5

Uthis
Naksawasdi 75.0

Ministry of
Agriculture 65.6

Panthum
Disyamonthol 39.3

~'inistry of
Agriculture 72.2

Panthum 29.0

Praj erd
Sunsarp 53.0

42.5Ministry of
Agriculture

Source: Somsak Tambunlertchai, 1984, Rural Credit in Thailand, Paper
presented at the USAID Seminar on employment and rural
credit, Bangkok, March 31, 1984, Table 10, p.23
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The 1962/63 Survey found loans from neighbours to be the

highest in the North and lowest in the North-East,

accounting for 24.1% and 12.1% of loans respectiveLy. This

pattern can partly be expLained by the prevalence in the

North of multi-crop systems involving vegetabLe and fruit

crops. Smaller farmers frequently rent land from larger

neighbours to produce minor crops at certain times of the

year, and are therefore more likely to borrow from neigh-

bours. In the North-East, however, there is very LittLe dry

season production and onLy a very smalL variety of crops can

be grown. This limits the chance of renting land for off-

season secondary crop production. Another reason for the

lower importance of neighbour-sources in the North-East is

the lower per-capita incomes in the region (see Chapter 4);

there are fewer weaL thy neighbours than in the North and

elsewhere.

The Central Region with its greater degree of commercial-

isation was the only region in the 1962/63 survey where

commercial lenders were the most important source of ruraL

credit (accounting for 65.9Y. of Loans and 57.8% of loan

value). By contrast, the 1981/82 survey found that in the

North-East, loans from non-institutional comercial lenders

ac counted for only 37% of non-i nsti tuti ona l loans (17% of

all loans from all sources).

The 1962/63 Survey looked at the importance of the different

types of commercial lender. Shopkeepers were the most

important in the Central Region (39.2% of loans), a pattern
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that was refLected nationaLly (16.5% of loans). There was a
big difference between the percentage of loans and
percentage of Loan value, indicating that aLthough
shopkeepers were the most important, they generally made

onLy smalL Loans.

Crop purchasers were found to be reLativeLy unimportant
sources of credit throughout the country (8.6% of loans),
though in the South they were more important than
shopkeepers. The pattern in the South may be expLained by
the predominance of plantation agriculture which tends to
involve more production and sales contracts, and a generally
higher degree of organisation than non-plantation
agricuL ture. The pre-sale of crops to creditors has often
been thought to be widespread and exploitative, mainLy
because of the Low vaLuation of crops. There is LittLe
evidence for this in the 1962163 survey, however.
NationaLLy, only 6.3% of principal and 15% of interest was
repaid in kind, and in the Central Region, where borrowing

from crop-purchasers most frequently occurred, only 7% of
borrowers were committed to seLL to their crop-purchasing

creditors.

Landlords, money-Lenders and other sources of commerciaL
credit such as traveLLing tradesmen, aLL played a reLativeLy
minor roLe in providing credit to rural households.
NationalLy, landLords were the least important of these
three, accounting for 2.1% of Loans, whi le 'others' (mainly
travelling-tradesmen) and money-lenders accounted for 7.9%

and 5.4% respecti vely.
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There is a consistency in this pattern of non-institutional
commercial lending when we compare it with the 1981/82

survey, although some categories of lender are not
comparable. Like the earlier survey, the 1981/82 survey
found merchants6 to be the most important of the commercial
lenders (28.2% of non-institutional loans and 13% of all
loans). Money-lenders and landlords were of minor
importance and, as in the 1962/3 survey, the former was more
important than the latter (money-lenders accounted for 4.4%
of non-insti tutional loans and 2% of all loans, while
land lords ac counted for 2.2% of non-i nsti tuti ona l loans and

only 1% of all loans).

In summary, the 1962/3 survey found that all forms of
commercial lending were more important in the Central Region
than elsewhere. This coincides with greater modernisation,
higher farm incomes and greater market development in that
region, and contrasts with the greater importance of intra-
family borrowing in the poorer regions with less modernised
agriculture, in particular the North-East. The 1981/82

survey, though not strictly comparable with the earlier
survey, supports its findings, both in the importance of
relatives as non-institutional lenders and in the relative
importance of the different types of commercial lender.

3 Interest Rates. Much has been said in Thai land, as
elsewhere, about exhorbitant rates and monopolistic
practi ces. Onchan, for example, comments that it was
primarily to free farmers from usurious lenders that the
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originaL Capital Cooperatives were set up in 1916J AnnuaL
rates of interest weLL above urban capitaL market rates are
frequently reported. The 1962/63 survey found the average
for the whole country to be 2.4% per month or 28.8%
annually. The average annual ised rate faced by the North-
Eastern farmers in the 1981/82 survey was close to this at
26%. Higher rates than these have been found in other
studies: a 1976/77 survey of corn farmers found that smaLL
farmers paid an average annual rate of 63.5% on cash
repayments, medium sized farmers paid 43.7% and large

farmers paid 35.1%.8

The possible reasons for high interest rates such as these
were discussed in Chapter 3. The traditionaL monopol istic
money-Lender explanation was contrasted with the suggestion
that high rates may, in some cases, be attributed to high
default risk, high administrative costs and an immobility of
funds (Chapter 3). There are three findings in the 1962/3

survey which contribute to our understanding of the level of
interest rates charged in rural Thailand. First, it found
that only a smal l proportion of all borrowers paid really
high rates; only 13.8% of borrowers were charged over 5% per
month. A clear pattern also emerged of higher rates being
faced by smaller borrowers. For example, the average
monthly rate fell from 3~% for farmers with net incomes of
less than 2,000 baht, to 2.7% for farmers with 20,000 baht
and over. The high rates, therefore, are not evenly spread.

Second, although it is the smaller borrowers as a whole who
faced higher rates, they also received a significant
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proportion of their Loans interest-free. In fact, the
category of smaLLest borrowers in the survey (borrowing Less
than 500 baht), whiLe paying the highest average monthLy
rate of 3.2%, nevertheLess received the Largest proportion
of Low or zero interest Loans (51.1% of aLL Loans to that
group were at a monthLy rate of between 0 and 0.9%).

Third, the survey found generaLLy high rates of defauLt
among borrowers which suggests that the high interest rates
might not be unreasonabLe. The survey reported that for the
country, as a whoLe, the percentages of borrowers repaying
principaL and interest were 57.0% and 81.9% respectiveLy.
It is not cLear, however, whether these referred to bad
debts or to aLL past-due Loans. It is possibLe to make an
estimation of the reasonabLe nominaL rate that must be
charged, given a certain defauLt rate, in order to achieve a
given reaL rate of return. If it is assumed that 25% is a
reasonabLe measure of the defauLt rate among Thai non-
institutionaL borrowers and that Lenders need to receive an
effective rate of return of 15%, the foLLowing expression9

gives the nominaL rate which they need to charge.

R = N - _Q_ - ~ N)
T T

(5.1)

where R = effective rate of return;
N = nominaL interest rate;
D = vaLue of defaults (non-payments); and

T = totaL vaLue of Loans made
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Using the figures suggested, N turns out to be 53.33". It
seems, therefore, that lenders could charge up to around 50"
per annum and, because of defaulters, still be making only a

15% effective return.

The figures of 57.0" and 81.9" above were national averages.
It is interesting to note that the survey's default
percentages for the North-East, where borrowing from
relatives is that much more important, were below the
national average, with 64.4% and 91% of borrowers
respectively repaying principal and interest.

As for the relationship between rates and type of lender, it
was the shopkeepers and landlords who were found to charge
the highest rates, both with a mean monthly rate, for the
whole country, of 3.5%. Relatives (interest-free loans
included) were the cheapest source with a monthly rate of

1.8".

We may conclude from this evidence that the high rural
interest rates, discussed in generaL in Chapter 3, are
indeed found among the non-instutional commerciaL lenders in
rural Thailand. The wide variation in rates reported in the
studies above is also consistent with the generaL pattern
discussed in Chapter 3. Lack of data on default rates
prohibits an accurate assessment of whether the high rates
are reasonable or not. Defaults in the institutional
market, are weLL documented, but for the non-institutional
market the 1962/63 study provides the only readily available
figures. Inferring from these a conservative 25% default

176



rate, interest rates as high as 50% may not be unreasonabLe.

4. Types of CoLLateral. Drawing again on the 1962/63 survey, a
high degree of flexibility was found with respect to the
method of securing loans from ruraL lenders. Only 23.6% of
aLL borrowers reported the securing of loans with any
collateral at aLL. 49.1% gave no security and 27.3% failed
to respond. The reasons for the low importance of
collateraL in the non-institutional market are at least two-
fold. First, borrowing from relatives frequently invoLves
spoken agreements where both kinship ties and honour or
reputation preclude the asking for security. Second, small
Loans to poor farmers with few assets to offer as collateral
are often made at higher interest rates. Thi s may help to
explain the differences in average interest rates reported
for different borrower-size categories. The mean monthLy
rate of interest for the smaLlest borrower category for
exampLe (borrowing below 495 baht), was 3.2% compared to
1.9% charged to the largest borrower category (borrowing
over 3,000 baht). Land, though the single most important
type of collateral, was nevertheLess reported for onLy 17.3%

of aLL borrowers.

Accepting the limited nature of available data, this section
gives some indication of the reLative importance and the
important features of the non-institutional credit market in
rural Thailand. Far more material has been published on
Thailand's growing institutional credit market by both
academics and institutions themselves in their own reports.
The following section looks, firstly, at the historical
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perspective of the institutional market and secondly at the
major institutions involved. Section C then goes on to
examine their performance according to selected criteria.

B Institutional Markets
1 Historical Perspective10

The Credit Co-operatives of 1916 were the first significant
attempt at institution-building for the capital needs of
Thai farmers. It was not until 1947, however, that the Bank
for Cooperatives was established specifically to finance
these and other types of co-operative. The flow of funds to
the rural sector increased steadily through this Bank, so
that by 1966, when it became reincorporated as the BAAC, it
had disbursed over 840 million baht to Co-operatives for on-
lending to farmers. From 1966 the BAAC, in accord with the
Act which brought it into being, started lending to
individual client farmers as well as co-operatives. A year
later in 1967, the Bank of Thailand (BOT>, Thailand's
central bank, first started to direct resources into the
rural credit markets by receiving authorisation to re-
discount promissory notes associated with agricultural
production loans. In 1971, authori sation was extended to
cover notes for agricultural marketing loans, and in 1974
livestock transactions were included. This source of
finance for rural credit institutions seems not to have been
very popular with commercial banks, largely because of the
constraints the BOT put on allowable interest rates. The
spread between borrowing and allowable lending rates is

178



narrow when the high cost of administering agricuLturaL
Loans is considered. In 1975, the BOT, therefore,
introduced a quota mechanism, enc~uraging agricuLturaL
lending by regulation rather than by incentive. CommerciaL
banks were required to have 5% of their totaL value of loans
outstanding at the end of the year in agriculture. The
quota increased to 7%11 in 1976, to 9% in 1977, and to 11%
in 1978, though 2% of the 11% could include loans to agro-

busi ness. CurrentLy, the quota requi res that 11% of
outstanding Loans be to agriculture, and an additionaL 2% to
agro-business. This measure has had a very significant
impact on ruraL finance. Prior to the quota system, only 5
of Thailand's 29 commerciaL banks Lent to agriculture to any
degree, and Less than 2% of alL commercial bank loans went
to the agricultural sector. Currently, 16 of them have
significant direct agricuLturaL lending programmes, and all
of them, because of the quota regulation, Lend a certain
proportion to agriculture. If they cannot meet the quota
through direct lending, they can make it up by deposits with
the BAAC. LargeLy as a resuLt of the expansion of
commercial bank's deposits with BAAC, the totaL value of
agricultural loans disbursed tripled from 1,084.1 million
baht in 1973, to 3,354.8 million baht in 1975.

In addition to rediscounting notes for agriculture and
setting an agricultural loan quota, the BOT further
encouraged agricultural lending by requiring that all new
branches of commercial banks lend 60% of locally generated
deposits to LocaL borrowers. One third of these localLy-
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lent funds must be for agricultural purposes. At the same
time, restriction of the opening of new branches was
relaxed, and the number of branches shot up from 895 in
1975, to 1,065 in 1976; 170 in one year. Previous rates of
expansion averaged at around 50 new branches per year.

As a result of these developments, there is an institutional
financial market of considerable size operating in the rural
areas of Thailand. The three major types of institution
which are the suppliers in this market have already been
named: the semi-public BAAC, the commercial banks and the
Co-operative Societies. The Farmer Associations make a
fourth type of institutional lender, though they are much
less important than the other three. The important
characteristics of each of these four types of institutions

are described in the following section.

2 The Bank for Agr;culture and Agr;cultural Co-operat;ves
(BAAC)
Set up by a government Act in 1966 ~o both finance the
Kingdom's Co-operatives and extend loans to individual
farmers, it is currently the largest single source of
agricultural credit in Thailand. It draws its funds from
four major sources, in addition to its own capital. In
order of importance these are: deposits from commercial
banks, rediscounted notes within the B.O.T., savings and
time deposits from the public, and foreign agencies. It is
overwhelmingly a lending bank relying on government
regulation and subsidy for its operating funds. Until
recently, individual farmer clients were required to deposit
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a sum equaL to 5X of their Loan for a 3-year period at 9%

interest. That having stopped now, due to high

administrative costs, there is no great attempt to mobilise

ruraL savings to weaken BAAC's reliance on government

support. The narrow interest rate spread between the rates

at which the BAACcan borrow and on-lend funds, has acted as

a strong disincentive to expand the bank's roLe as a savings

institution. In 1982, onLy 15.7% of BAAC's operating fund

was accounted for by deposits from the generaL pubLic.12

These funds which enabLed 11.799 milLion baht to be

disbursed in 1982, are channeL Led to the Thai countryside

through a network of 66 branches and 545 district-L~veL

fieLd offices.13 There are three types of borrowers:

individuaL cLients, co-operative Societies and Farmer

Associations. IndividuaL cLients accounted for 75.9% of

disbursements in 1982; Co-operative Societies 23.6% and

Farmer's Associations 0.5%, so the individuaL cLient sector

is by far the most important.

IndividuaL cLients are farmers who have been accepted for

registration with the Bank and they mayor may not borrow in

anyone year. ALthough each farmer appLies to register14

and is accepted as an individuaL cLient, he must first join

an informaL farmer group and his registration appLication

must be supported by the group Leader. The groups are

designed to function primarily as joint-Liability groups

which means that tenants or farmers with very smaLL Land-

hoLdings should be abLe to become cLients.15 Through a

rapid programme of expansion over the Last 18 years,
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individuaL cLients now number 1,110,692,16 about one quarter

of the total number of farm families in Thailand.

Three types of loan are offered to registered clients:
short, medium and long-term loans.17 Short-term loans are
made for annual production and marketing expenses of the
informal group's main crop, secondary crop and Livestock
activities, and for consumption expenses to aLLow for the
postponement of sale of produce. The maturity period is
fixed at one year with a basic rate of 14% interest.
Generally, all BAAC Loans, whatever the term, are fixed at a
14% non-compounding annual rate. Short-term loans are
secured generally by group-liability, members making a new
liability contract with each new annual loan. Group members
can, under certain conditions, if they wish, take out a loan
larger than the 30,000 baht ceiling imposed on group-secured
loans, if they mortgage property or obtain the signatures of
two guarantors. Although evaluation of the loan, including
validating the loan purpose and securing it, involves the
whole group, individual contracts are made with each
borrowing farmer. Groups are usually made up of around 10

members, though some are as large as 30.

Medium-term loans are made for investments with an expected
payback period of three years and cover such items as small
land developments and farm equipment. Security may either
be mortgaged property or the signatures of two guarantors.
The total amount of short-term (main and secondary activity)

loans and medium-term loans must not exceed 60,000 baht.
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Long-term Loans are made to farmers with sufficient
mortgageabLe property for major investment projects such as
weLL digging, dikes, ditches and Land recLamation. A
ceiLing of 5 miLLion baht and a fLoor of 10,000 baht operate
on these Loans, and the maturity period depends on the
particuLar project but shouLd not exceed 15 years.

In addition to the three main types of Loan, individuaL
farmers may receive BAAC credit through cash credit Lines
(proven cLients onLy) or through integrated deveLopment
projects. BAAC started Lending to farmers participating in
such projects in 1977 and has, to date, heLped finance 39

projects organised by a variety of agencies.

Co-operatives are the second category of BAAC borrower.
BAAC has maintained its commitment to servicing these
institutions inspite of poor repayment records, since the
government favours cooperatives as the basis of a
modernising Thai agricuLture.18 853 of the 1,089
AgricuLturaL Cooperatives in the Kingdom were registered as
clients of the BAAC as of March 1983. AL though they
represented 798,446 farming famiLies, the 2,783 miLLion baht
disbursed to them in that year wouLd have reached a number
of farmers considerabLy Less than that totaL, because of
non-borrowing members. Co-operatives receive BAAC funds for
four sorts of purposes. FirstLy, they receive Loans for on-
Lending to members. Societies can borrow for the purpose of
making Loans to members for short-term production and
medium-term investments. This type constitutes the buLk of
BAAC funds to Cooperatives, accounting for 86% of
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disbursements in 1982. Cooperatives are permitted to on-
lend at 14% per annum having borrowed at 11%, so that BAAC
effectively subsidises their administrative costs.
Secondly, they receive loans for the purchase of inputs and
equipment for re-sale to members. This type accounted for
5% of SAAC's disbursements to co-ops in 1982, and are given
on terms similar to the first type. Thirdly, they receive
loans for purchasing and marketing members' produce. These
are designed to help the societies expand their role in
market development. They accounted for 9% of SAAC's co-op
disbursements in 1982. Fourthly, they receive long-term
loans for the development of their own fixed assets. Co-
operatives can borrow to enhance their own facilities; for
the construction of processing plants or warehouses for
example. There has not been a great uptake of this type of
loan, however, and in 1982 none were disbursed at all.

Farmers' Associations are the thi rd category of SAAC client.
Operating mainly as credit organisations, and organised
along similar lines to the Co-ops, but on a smaller scale,
they may borrow from SAAC under the same four categories.
The terms, such as the ceilings imposed are, however,
generally more restrictive. Unlike the Cooperatives, the
Associations have received a declining amount of funds from
SAAC in recent years, dropping from over 183 million baht in
1978 to 57 million baht in 1982. The decline has largely
been due to the response of BAAC to a poor repayment
performance, coupled by a lack of political commitment to

this type of farmer-group.
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3 Commercial Banks

The 16 commercial banks currently tending to agriculture

offer a variety of services to farmers. All have at least a

small agriculturaL portfolio in addition to their deposits

with BAAC. The government-owned Krung Thai Bank seems to

have been the first to start Lending to agriculture in a

significant way. Since its first programme in 1958,

commercial banks have offered short, medium and long term

loans to a growing number of farmers. TraditionaLly, land

has been required as coLlateraL, even for short-term loans,

but, more recently, the joint-liability system has been

introduced, opening up the banks' services to a wider

s e Le c t ion 0f far mer s. The Tha i Far mer s Ban k and the

publicly owned Bangkok Bank both have a significant

programme of lending smaLL amounts on the basis of joint

liabil i ty.

Not many commercial banks provide finance for cooperatives.

The Bangkok Bank is the most important, Lending to some of

the better organised cooperatives, especially for fixed

asset development.

SeveraL of the banks are important financers of

agricul tural-reLated projects, such as the Krung Thai Bank

which has provided credit for projects run by the Office of

Accelerated Rural Development in the country's sensitive

areas. The Thai Farmers Bank and the Bank of Ayudhya are

two other important proj ect fi nancers, supporting proj ects

conce rned with plantati on development, irrigation, village
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infrastructure and other integrated ruraL deveLopment
schemes. Most banks have found it reLativeLy easier to Lend
to agri-business and disburse credit for exampLe to
vegetabLe and oil processing plants, fruit, vegetable and
fish canneries, rice and sugar mills and animal-project
processors. Interest rates vary according to lenders,
borrowers, size of loan and Length of maturity, but have
averaged at a few percentage-points higher than the BAAC's

subs idised rate.

4 Cooperatives and Farmers' Associations
At the early stages of formation, a Cooperative usually
operates entirely or primarily as a credit organisation.
They are financed from a variety of sources including owner-
ship capital and deposits from members, commercial banks and
government agencies. The BAAC is the most important source,
however, accounting for 86.1X of Cooperatives' total

liabilities in 1975.

The formation of a Cooperative requires a minimum of 150
farmers. These are then allowed to borrow a maxi mum of 1
million baht in the first year, a ceiling which increases
until after the third year when it becomes an amount equal
to ten times the capital stock of the Cooperative. Some
societies have grown to a membership of several thousand,
and with growth and time usually follows a diversification
into input and equipment purchase and saLe, buying,
warehousing and marketing of members' produce. Members can
borrow large loans by mortgaging their land, but most loans
are secured by individual or group guarantee in the same
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manner as BAAC. UnLike BAAC, however, the Loan ceiLing for
any individuaL member is set by the size of his paid-up
capital. A singLe share of stock worth 50 baht entitles a
member to borrow, and each additionaL 50 baht share

increases his loan ceiling by 1000 baht.

Farmers Associations mirror the Cooperatives in many ways,
the major technical difference being that they are not
incorporated under the 1968 Cooperatives Act. They bear
many resemblances to young Cooperatives aLthough they are in
general six or seven times smaller in terms of membership.
Funds are received almost totally from BAAC and re-lent
mainly for input costs to members, using land and group
liability as collateral. Like the Cooperative and BAAC
Farmers, Association members pay a concessionary 14% annual

rate of interest.

C Performance of Institutional Markets

1 Performance: flow of funds to agriculture
It has already been noted in Section B.1. of this Chapter,
that the total volume of funds di rected towards the
agricultural sector has increased enormously in recent
years. The total voLume of credit to agriculture (from BAAC
and commercial banks) rose from 2,051 million baht in 1973
to 14,173 million in 1977.19 At the end of 1978, commercial
banks, through direct lending and deposits with BAAC, had
19,993 m ill ion baht ina g ric ultu ral loans, w hich equa IIed

12.4% of total bank loans.20 A good way of expressing the
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growing importance of borrowing in Thai agricuLture is to
express the totaL value of credit as a proportion of the
total value of agricultural GNP. Credit/agriculturaL GNP

ratios rose from .028 in 1973 to .134 in 1977, suggesting a

steady financial deepening in the agricultural sector.

The role of commercial bank direct lending has gradually
increased, so that the percentage of aLL agricultural loans
accounted for by commercial banks rose from 38% in 1977 to
44% in 1978.22 The BAAC remains the single most important

financer of agriculture, however.

By 1981, institutional lenders were meeting between them an
estimated 66% of Thailand's short and medium term
agricultural credit needs. Lee and Ja023 commented that
this expansion has taken place very largely under the
regulative influence of the Bank of Thailand, and that
normal market forces would naturally induce banks to finance
trade and services rather than agricuLture. Th is is

particularly true in Thailand, they suggest, since the

majority of commercial banks are controlled by just six or
seven families who tend to manage the banks more as means to
draw finance to family businesses than as suppliers of the
general-market demand for finance.24 An IMF expert
criticised these commerciaL banks as being more concerned
with profit than with the social responsibility of financing
development.25 If this is so of commercial banks, then the
success in expansion of agriculturaL lending under
government regulation is even more notable. There is still
a long way to go, however, before the credit/agricuLtural
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GOP ratio reaches the LeveL of the more progressive Asian

countries, which are Lead by Taiwan and Japan.

The overalL pattern of agriculturaL Lending is encouraging.
A more compLete evaluation, however, involves Looking at the
composition of this fLow of funds aLong certain important
di mensions. In the foLLowi ng, three areas are discussed :
type of Loans, distribution between regions, and

distribution between individuaL farmers.

The Latter takes up the issue of unequal lending raised in
Chapter 3 and Looks at some of the Thai evidence.

2 Performance: Institutional Viability
Two measures of performance of the institutionaL credit
market reLate to the viability of the market and are
therefore important with respect to the maintenance of its
service to farmers. There is no ready source of data in
either of these areas for commercial banks, so the

discussion is confined to SAAC.

Institutional viabiLity is determined LargeLy by the spread
between the rate at which loans are made to borrowers, and
the overalL cost of Lending. Administration costs and
repayment rates are two of the component parts of Lending
costs. Lending costs (Le) can be expressed in the foLLowing

way :
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LC = CF + AC + CD
where CF = cost of funds to lender

AC = administration costs
and CD = the effective cost of defauLted Loans

(5.2)

Disbursing much of its credit as annuaL production Loans to
individuaL cLients, we wouLd expect BAAC to have high
administrative costs.26 Adding to the costs of transaction
and account maintenance, costs are pushed up through Loan
supervision which is necessary to ensure that loans are used

for the authorised purpose.

A factor mitigating against high supervision costs, however,
is the organisation of cLients into groups. Thi s has

undoubtedLy heLped alleviate the problem as group members,
being responsibLe for each other's repayments, exercise
their own mutuaL discipLine. Negotiation costs are aLso
reduced through using the group leader as a representative

of other members.

In 1981, BAAC's adm ini strati ve expenses a mounted to 5,496
million baht.27 As a percentage of that year's 10,659
milLion baht disbursements, this equaLs 5.16%. This
represents a consi derabLe drop over previous yea rs; largeLy
a resuLt of efforts by the bank to reduce operating costs.28

This percentage has been faLling consistently since 1971
when it was 12.6%. It nevertheless is higher than the
comparable statistic for commerciaL banks and needs to come
down further if BAAC is to become financially more viabLe
without being propped up by subsidy and regulation.
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While it is the BAAC's individuaL cLients who contribute
most to administrative costs, it is its farmer-institution
cLients which have been the worst defauLters.29 IndividuaL
cLients have a relativeLy good repayment record for short-
term Loans averaging at 77.78% principaL repaid on time
between 1978 and 1982. DefauLts are worse for Longer-term
maturities, the average 1978-82 rate principaL repaid on
time being 62.62% for medium-term Loans and 65.68% for Long-
term Loans.3D Coope rati ve and Fa rme r As sod ati ons by
comparison fare much worse. This has been the subject of
concern in recent years and new and stricter ruLes have been
applied to counter the probLem. The problem seems to Lie on
both the side of the borrowing institution and the BAAC.
Inefficient, irresponsible and sometimes corrupt management,
especially in the Farmer Associations, has partLy been to
bLame. On the other hand, Lengthy deLays in receiving BAAC
funds has often encouraged societies to re-Lend to members,
the members' repayments which shouLd have been re-paid to
BAAC at the end of the year. In 1982, members of cLient
Cooperatives repaid onLy 44.2% of matured principaL. Not
alL of this (rather Low) figure was repaid to BAAC; onLy 50%

01 Cooperatives were abLe to repay to BAAC 90% or more of
their members' own repayments. Farmers Associations repaid
a better proportion of their members' repayments to BAAC in
1982, but members repaid onLy 29% of matured principaL.31

It ;s difficult to assess accurateLy the cost of this varied
repayment performance. One reason t s that the measure of

repayment rate reported in BAAC statistics (the percentage
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of matured principal repaid), does not tell us the extent of
bad debts. loans falling overdue can be rescheduled, and
not all those left in arrears are written off. It also
underestimates default because it fails to include interest
payments falling past-due. If we assume, however, a
conservative effective default rate of 10X, an average cost
of borrowed funds off 8X and administrative costs of 5%,
total lending costs are given by the following expression:32

le = .08 + .05 + .10 (1 + .08 + .05)
1-.10

(5.3)

= 25.56%

This is considerably higher than the 14% charged on most
loans and represents a threat to the long-term viability of
the BAAC. The trend in default rates is not clear, so it is
not possible to say whether the critical spread between
lending costs and revenue is narrowing or broadening.
Default rates have been rising for Farmer Associations and
short and medium-term loans to individual clients, but
falling for individual client's long-term loans for re-
financing old debts. Default on loans to Cooperati ves and
for investment has remained static. Set against these
trends, there has been a steady rise in the institutional
interest rate in recent years, and there is pressure from
some quarters to bring it up even further.

3 Performance: Type of Loan
Chapter 4 looked at the problems of agriculture in
Thailand's North East. The low technological status of
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agriculture in that region woutd suggest that Long-term
finance is essentiaL for agricuLturaL development. This
could be said of all regions except the Central Region
perhaps (where agricuLtural modernisation has advanced to a
significantly higher level than elsewhere). Long-term
finance will alLow vital improvements in land-productivity
through land reclamation, re-organisation and conservation
schemes. It will also allow the diversification of farm
production into crops with longer-term pay-back such as
fruit, kapok and other tree-crops, and into livestock.

The term structure of loans to agriculture does not,
however, reflect the importance of long-term finance. Long-
term loans accounted for only 13% of BAAC's disbursements to
individual clients in 1982, and this was a marked increase
over previous years (the figure was, for example, 5% in
1975). The situation is paraLleled in the commercial banks
although, like BAAC, there has been some limited progress.
This represents a serious deficiency in Thailand's
agricultural finance as it stands. Although short-term
capital is needed to make full use of existing farm
resources, it is only through longer-term investments that
farmers wi II be able to move to more advanced production
functions as they diversify, mechanise, irrigate and
efficiently manage all the land to which they have access.

There are at least two important factors mitigating against
the expansion of long-term credit. First, the current
confusion in the issue of land titles (referred to in
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Chapter 4) means that only a fraction of farmers who claim
to own land, can actually use that land as security against
a Long-term Loan. Second, a Lack of bank officers who are
experienced in evaluating long-term farm projects has meant
both a tendency not to di sburse much credi t for such
projects, and also a significant failure rate in long-term
lending_33 Lending to badly designed projects has resulted
in poor repayment rates. An important contributing problem
in the case of the BAAC is that Long-term loans have to be
evaluated and approved in Bangkok, resulting in time delays
and other problems associated with the distance between
lender and borrower. A regional level of administration and
an increase in the number of long-term loan officers in each
province (currently just one) would heLp overcome these

probLems.34

Medium-term loans are important for those intermediate
technoLogical advances such as investment in farm equipment,
additional land or livestock purchasing to supplement a main
crop activity. The BAAC has traditionally had a better
record here, medium-term loans rising from 26X of all
disbursements in 1970 to 42% in 1976. By 1982, however,
through a rapid expansion in short-term lending and progress
in long-term lending, that proportion had fallen to 12%,
even lower than the proportion formed by long-term loans.
In fa ct, sin ce 1979, the act ua l vaL ue 0f dis bur se men t s 0f
medium term loans fell.35 This may indicate a falling off
of demand among long-standing clients due to the successful

use of previous Loans during their time as cLients.
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4 Performance: Regional Distribution of Funds
A little has already been said in Chapter 4 about the North-

Eastern region's share of credi t. Those comments are

expanded here in the context of the performance of the
institutional credit market. The focus is on BAAC because
of the unavailability of regional data for the other
institutions. From an initial concentration in the more
prosperous Central region, there has been a more recent
emphasis on improving the regional distribution of
disbursements. This has been particularly felt by the
North-East. Thus, the numbers of BAAC clients in that
region increased by 321% between 1971 and 1980 compared with
a 267% increase in the whole Kingdom. The percentages for
the North and South are less than for the North-East but
greater than the national figure, while the Central Region's
clientel grew at well below the national rate. Similarly,
between 1971 and 1976, the number of di stri cts served by
BAAC rose by 42% in the North-East compared to 30.6%
nationally, and 14.7% in the Central Region. There can be
little doubt about the trend towards a more even
distribution of BAAC services across the Kingdom. Table 5.2
shows two things in this respect. First, the real increase
in BAAC disbursements between 1970 and 1980 was relatively
high in the two regions for which mean disbursements per
farm holding were lowest (the North-East and the South).
Disbursements in the North-East increased by 501. in real
terms, a higher growth rate than all regions except the
East.36 This indicates some improvement in the regional
di stri bution of the volume of di sbursements. Second,
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despite improvements, a disproportionate provision of credit
in the Central Region still persists. Thus, the mean
disbursement per farm holding in the Central Region (Table
5.2) is over four times that of the North-East and well over
twice that of the North and South. The low value of
disbursements per holding in the North-East reflects both
the low proportion of clients among the Region's farmers and
a low value of di sbursement per client. In 1976, the
disbursement per client was only 4,143 baht in the North-
East compared to 7,607 baht in the Central Region. This
difference may be partly due to lower demand in the North-
East associated with the poor productivity of land in the

Region. It seems unlikely that this is the complete
explanation, however; unless we can say that demand has been
saturated in the North-East, at the currently low levels,
there is a need to channel disproportionately greater
amounts of credit into the region in order to reduce the
regional inequality in the supply of insti tutional finance
for agricul ture. The same appl ies to the North and South
Regions. The general discussion of demand for rural credit
in Thailand at the end of this chapter (Section D), and the
demand analysis in Chapter 7, indicate that demand has not
been saturated. The results of that analysis show that the
typical farmer in the North-Eastern study area has a
substantial excess capacity for absorbing short-term

production credi t.
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Table 52 BAAC Disbursements by Region, 1976-1980

----------------------------------------------------------------------
Total amount disbursed
(millions of baht)

Real Increase Mean Disbursement
1976-1980 Per Farm Holding

1979 + 1980
% (baht)1976 X 1980 X----------------------------------------------------------------------

North 1181 27 2059 25 20 2084

North-
East 900 21 2025 24 SO 1181

Centre 789 18 1464 18 24 4828

East 347 8 829 10 59 3527

West 697 16 1115 13 7 4043

South 404 9 791 10 32 1365----------------------------------------------------------------------
Tha;land 4318 100 8285 100 26 2020----------------------------------------------------------------------
Source: Lightfoot, R.P. and Fox, J., 1983, Table 2, p.11

5 Performance: Distribution of Funds Between Individual
Farmers
Although the inter-regional distribution of credit is
somewhat unequal, the distribution between different strata
of farmers within any region may be even more unequal.
Having commented on the rigorous criteria used by banks to
assesss the credit worthiness of a Thai farmer, Onchan

concludes :

"Not many areas or farmers can meet such standards.
Hence, all banks tend to concentrate thei r lending
services to big farmers living in the prosperous
districts near the suburban towns. This tendency
cannot avoid the public criticism that banks operate
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to make rich farmers richer and poor farmers
poorer,,37

SAAC, as the major single source of finance to Thailand's
small farmers recognises that this is a problem. A SAAC
report to the World Bank commented that while there are

serious deficiencies in all of the component services vital
to meeting the needs of the rural poor,

"•••both adequate credi t and extension support have
been particularly lacking for many of the smaller
farms ..38

The reason for the lack of adequate credit for small farmers
was in the same paper, put down to the fact that:

"the existing farmer registration and credit
worthiness regulations of the SAAC must ensure
that the farmer has the ability to repay the
loan,,39

In an analysis of SAAC client statistics, Lightfoot and Fox
have shown that farmers with smaller holdings are seriously
under-represented in the SAAC clientel.40

Area of farm-holding or area planted can be taken in
general, as an indicator of farm income-earning capacity
(the relationship is not so clear for livestock farms41) and
therefore, as a measure of economic status. Because renting
is relatively unimportant in the North-East, holding size is
also an indicator of wealth, though this is somewhat
complicated by the uncertain status of many farmers' title-
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deeds.

Lightfoot and Fox report that the modal size of holding for

BAAC clients in the North-East is 20-30 rai.42 This
compares with the 10-20 rai modal category for North-Eastern
farmers as a whole.43

Using data for the total number of farmers in the region
under different size categories and comparing it with
numbers of BAAC farmers in those categories, we can say
something about the probability of a farmer of a certain
size category being a BAAC client. The following analysis
does this using the Agricultural Census of Thailand 1978 and
a short-term loan survey carried out by BAAC in 1980.

The objectiv~ is to estimate, for each holding-size
category, the proportion of the North-East population total
who are BAAC clients. The Agricultural Census gives numbers
of holdings under certain size-groupings. It involved 100%
enumeration so the figures can be taken as population
statistics. The BAAC client survey on the other hand was a
1% sample of all clients. Estimates of numbers of clients
in different size categories, therefore, are sampLe
statistics and have to be expressed within confidence
intervals. The analysis involves the following steps:

1. Group the BAAC clients in the client survey into
holding-size categories. To try and isolate the
influence of livestock farms (smaLL holding area with
relatively large turnover, farmers with the smallest
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holdings (0 to 10 rai) are divided into two further
groups: 0 to 3.99 rai and 4 to 9.99 rai.

2. Compute the number in each category as a proportion of

all clients in the survey.

3. Compute confidence intervals around each proportion so
that inference can be made to the North-East
population. The interval around each proportion is
given by the following expression :44

P;s :t ~P;s :;s (5.4)

where PiS = proportion of category i in the sample

QiS = 1 - PiS
N = Sample size (all categories)

PiS QiS = the best estimate of the standard error

of the 'mean' PiS

4. Multiply each estimated proportion by the total number
of clients in the North-East to get an interval
estimate of the population number of clients in each
size category.

5. From the Agricultural census, find total numbers of
holdings in each size-category for the North-East.

6. For each size-category, divide the estimated number of
clients in the North-East by the total number of
holdings in the North-East, to give, by size-category,
the probability of a North-Eastern farm-holder being a

SAAC client. The results are presented in Table 5.3.
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Table 5.3. Probability of a North-Eastern Far.er being a
BAAC Client, by Size of Holding

------------------------------------------------------------
Holding size (ra i) Point Estimate IntervalEstimate

(proportion or (P = .95)
probability)------------------------------------------------------------

o - 3.99 .079 .060 to .098

4 - 9.99 .016 .011 to .021 *
10 - 19.99 .082 .075 to .089 *
20 - 29.99 .183 .169 to .197 *
3D - 49.99 .281 .267 to .295 *
50 - 79.99 .451 .414 to .488

80 - 139.99 .200 .165 to .235

140 + .285 .134 to .436------------------------------------------------------------
Note: * indicates categories with significantly lower

probability estimates than the next largest category
Source Computed from survey data (8AAC short-term loan

surveYt 1980), and Agricultural Census Statistics
(1978) 5

A clear pattern emerges in which smaller firms are under-
represented among 8AAC clients. The smallest category (0-

3.99 rai) is probably inflated because it includes livestock
farmers whose holding-size understates the size of thei r
farm enterprise when compared with crop farmers. Excluding
holdings up to 3.99 rai, the probability of being a 8AAC
client increases steadily as holding-size increases, until
the very largest categories are reached. Only 1.6r. of all
North-Eastern farmers with between 4 and 9.99 rai were 8AAC
clients in 1980. On the other hand, the proportion of

farmers with holdings between 50 and 79.99 rai who are
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clients is significantly higher at 45.1%.

The significance of the difference in probability between
categories can be assessed by looking at the overlap between
intervals. Each of the four categories between 4 and 49.99
rai has a significantLy Lower probabiLity than the category
above it (P = .95). Since the chance of being found among
the BAAC clientel is significantly lower for smaLler
farmers, we can conclude that BAAC has concentrated its
services on the middLe and large farmers.

A further dimension to the issue of the distribution of BAAC
services between strata of farmers is the distribution over
tenure types. This is less important in the North-East,
however, since such a large proportion of the region's
farmers have some form of ownership of their holdings (95%
in 1978).46 Tenants and part-tenants are in fact over-
represented among BAAC farmers in the North-East,
representing 11% of aLL cLients, while they form onLy 5% of
the region's farmers.

D Delland for Agri cul tural Cred; tin Thai land : A D;scussion
Preliminary to the Analysis of Demandin Chapters 6 to 9

In this discussion and the analysis which folLows (Chapters 6-9),
it will be helpful to distinguish between three types of demand
which shall be termed effective demand, potential demand and
latent demand.

(a) Effective demand refers to actual borrowing. It is credit

demanded, measured by credit used.
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Cb) PotentiaL demand refers to an expressed desire for credit,
not necessariLy associated with actuaL borrowing. There are
a number of factors such as avaiLabiLity which may prevent

potentiaL demand becoming effective demand.
Cc) latent demand refers to a capacity to absorb credit, not

necessariLy associated with a desire to borrow.

The various surveys that have attempted to enumerate the LeveL of
debt among Thai farmers reveaL a generaL Ly high LeveL of
effective demand for credit. The first ruraL-economy survey,
conducted in 1930-3147 found that aLL three types of demand were
high; borrowing was important to farmers and more credit was

needed.

The 1962-63 debt survey,48 drawn upon earLier in this chapter,
found that 607. of Thai farmers had some sort of outstanding Loan.
It aLso estabLished that effective demand was significantLy
higher in the centraL pLain than other regions. The North-East
was found to have a signiiicantLy Lower effective demand for
credit by both the 1962-63 survey and a second survey in 1962 by

long.49

A Survey by Peters50 in 1966 supported this picture of the North-
East, finding that in one North-Eastern province, onLy 36% of
farmers had outstanding Loans. While the effective demand was
Low, potentiaL demand was not: 81% of farmers wanted to borrow.
This Large gap between effective and potentiaL demand strongLy
indicates a probLem of suppLy-shortage. A Large percentage of
farmers, it would seem, saw the need to borrow but either couLd
not find a source or couLd not borrow on terms which suited them.
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A survey by Pantum51 in 1973 covering the North-East, indicated
a higher effective demand, but a lower potential demand than
Peter's results; 51X of farmers were in the habit of borrowing,
while around 60X saw the need for borrowing.

Given the recent rapid expansion of finance flowing into the
agricultural sector (see Section C.1 of this chapter),
indebtedness (the effective demand for credit> must have been
rising steadily. lightfoot and Fox,52 for example, found for a
sample of North-Eastern farmers in Khon Kaen province, that the
mean value of loans to BAAC clients at constant prices, increased
by 4 to 10 ti mes when thei r average loan size before and after
1976 was compared. Reviewing the limited evidence available,
Onchan concluded that the level of debt among Thai farmers, as a
whole, was rising.53

An important feature of credit demand is that there is a strong
positive relationship between demand for borrowed capital and
income. This is true of both effective and potential demand.
The 1981/82 survey of North-Eastern farmers reported in Chapter 6
of this thesis, found this pattern for farmers' institutional
debts <Table 5.4).54

The 1962-63 debt survey found the same pattern for potential
demand, potenti al demand being correlated wi th both income and
cultivated area (Table 5.5).

The pattern is also revealed in the regional incidence of debt.
The higher effective demand in the more prosperous Central Region
was noted in Section C of this chapter. The greater importance
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Table 5.4. Debts by Net Agri cut tura l Income Category for a
Sample of North~Eastern farmers (1982)

----------------------------------------------------------------
Net agricultural income
category (baht)

Mean institutional debt
(baht)-----------------------------------------------------------------

Negative or no cash income 885

1 - 1,999 774

2,000 - 3,999 810

4,000 - 5,999 1,419

6,000 - 7,999 2,920

8,000 - 9,999 2,498

10,000 - 11,999 3,835

12,000 - 14,999 3,990

15,000 - 19,999 4,243

20,000 + 6,140
All 1,703

Source Lightfoot, R.P., 1983, Table 16

of money-lenders in that region as sources of non-institutional
credit, gives further evidence of a greater effective demand
there. Since it seems reasonable to suggest that relatives and
neighbours are the preferred source of non-institutional credit,
generally making lower interest charges, the greater use of money
lenders in the Central Region indicates that supplies of credit
from preferred sources have been exhausted. This is in contrast
with the North-East where relatives accounted for a high S~1. of
loans in the 1962-63 survey.
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Table 5.5. Proportion of Borrowers Desiring Loans by Income and
Area Cultivated, for a Sample of Thai Farmers (1962-
63)

Net Income
(baht)

Area
(rai)

1 - 1,999 56.64 1 - 5 49.09
2,000 - 4,999 61.33 5 - 10 54.00
5,000 - 9,999 75.86 10 - 20 57.39

10,000 - 19,999 76.79 20 - 50 72.49
20,000 + 87.50 50 + 90.85
All incomes 68.19 All areas 68.19

Source: Rozental, A.A., 1970, p.57

One consequence of this relationship is that effective demand
will grow among farmers whose incomes are growing. Since those
farmers are the ones who generally have better access to credit
and on better terms, effective demand is likely to grow among one
group of farmers, leaving those with low and stagnant incomes
with a low and static effective demand for credit. Put simply,
richer farmers will tend to borrow more, which in turn will lead
to greater growth in incomes. Poorer farmers, less able and
perhaps less motivated to borrow, will tend to remain at existing
income levels as they forfeit the growth-generating effects of
borrowing. This problem is examined empirically in Chapter 7
(Section E.2).

It has already been noted too, in Section C, that while the
volume of finance to agriculture has grown tremendously, its
coverage of the farming population has been less than equitable.
Through rationing procedures, lenders have tended to exclude
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smaller farmers. This has a consequence for the pattern of
demand in ruraL areas. The better-off farmers with reLativeLy
easy access to credit are more likely to have a strong effective
demand for credit. Demand among the smaller farmers, however, is
more LikeLy to be potentiaL demand. This assumes (a) that they
want to borrow, and (b) that they face avaiLability probLems (a
supply shortage). The anaLysis in Chapters 6 to 9 examines this
issue empi ricaLLy.

Through examining the effect of credit supply on the output of a
series of modeL farms, the analysis estimates the magnitude of
Latent demand; how much credit can the farm absorb?

Through examining the response to questions put to farmers
concerning the desire to borrow, it assesses whether that latent
demand can be described as potentiaL demand; how much credit
would the farmer borrow if he were able?

In examining credit demand in this way, the underLying issue of
interest; s the problem posed by C.hapter 3: the reasons for the
non-participation of small farmers in the institutionaL credit
market. The anlaysis focuses the BAAC's programme.

Recently, the BAAC's rate of recruitment of new cLients has
noticeabLy decLined.55 This is surprising given the rates of
insti tutional market parti cipation impl ied by the probabil ities
in Table 5.3. There is no income category in which more than SO%
of North-Eastern farmers are clients and only 8.2% (± 0.7%) of
farmers in the modal farm-size category for the North-East are

cLients.
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The possible reasons for the decline in recruitment, relate to
the explanations for the lack of participation of small farmers
in the institutional market, discussed in Chapter 3. The decline
may imply that farmers operating independently of any credit
institution (a) have a low latent demand (they cannot absorb much
more working capital on the farm); (b) have a low potential
demand (they can absorb extra working capital but either do not
want to borrow or do not want to borrow from the BAAC); (c) are

unacceptable to BAAC as clients whatever the nature of their
demand, or (d) do not, because of inadequate promotion of BAAC
facilities, have opportunity to become clients. The empirical
analysis in the following chapters seeks to increase our under-
standing of these issues.

As an introduction to that analysis, however, this section has
shown that there is historic evidence that Thai farmers have a
positive potential demand for credit and could use more credit if
it we rem ade ac ce ssib let 0 the m. R0zen tal in 1970, com men ted
about the Thai farmers and the challenge of modernisation:

"Th e extent to which this orientation (towards
commercial agriculture) will actually be translated
into effective demand depends on the supply of funds
available to him and the terms at which he can

borrow"S6

Onchan, in a similar vein noted in 1979 that:
lithe amount of indebtedness does not represent
potential credit needs of Thai farmers. Many farmers
without security may not be able to borrow. Some want
to borrow but cannot borrow as much as they need"_S7
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CHAPTER 6 :
EVALUATING THE DEMAND FOR CREDIT : METHODOLOGY

A Introduction to the Analysis

1 The Range of Available Techniques: justification of the
choice of linear programming
It is possibLe to identify at Least three different types of
methodoLogicaL approach1 to studying the duaL probLem of
credit impact and credit demand2 at the farm LeveL:
descriptive, econometric and programming.

Studies taking a descriptive approach have attempted to
identify the differences between borrowing and non-borrowing
farms or between borrowers, before and after, and to
attribute them to borrowing. Typically, it is differences
in farm expenses, producti on and income which are compared.
A PhilLipine study, for exampLe,3 found a 15% difference in
operating expenses per hectare and a 4% difference in net
farm income between borrowers and non-borrowers. The
impLication in such studies is that credit Leads to an
increased Level of inputs and production and that demand is
high among non-borrowers. While generating much usefuL
information and suggesting hypotheses to be tested,
descriptive studies can generally say Little about specific
relationships and processes. What they do say about the
differences between categories of farmers, is frequently
open to doubt because of the problem of attributing
causality to the credit factor. Disturbance factors can
never be completely overcome in cross-sectional studies and
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historical disturbances cause problems in longitudinal
studies.

An econometric approach has been used in three ways.
Production function models have been used to examine the
effect of borrowing on production technoLogy. The
hypothesis being tested here is that borrowers operate on a
more advanced production function and that demand for modern
inputs is high among non-borrowers. Some studies incLude
credit as an independent variabLe in the function, treating
credit as an input.4 The rationaLe here is rather tenuous
since credit onLy effects output through the inputs it
purchases and cannot be strictly said to have an independent
effect on output as other inputs do. Other studies have
compared production functions for borrowers and non-
borrowers, hypothesising that borrowing Leads to changes in
production reLationships.8 This can overcome the probLem of
treating credit as an input, but presents another conceptuaL
problem. To assume that credit alters production
relationships is to assume that the adoption of different
technoLogy is contingent on borrowing. This need not
necessarily be so, especially with short-term credit. Where
modern inputs are divisible, variations in credit are just
as likeLy to be associated with variations in input Levels
on a modern technology production function as with shifts in
the coefficients. It is medium and long-term credit which
is more likely to lead to technology shifts. A further
problem with a production function analysis is disturbance
factors and the direction of causality in observed
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reLationships. If uncontroLLed variabLes such as irrigation
or technical knowLedge lead to higher LeveLs of inputs or a
higher level of technoLogy, then the causaLity may weLL run

from higher production function coefficients to credit
rather than the other way round. Increases in investment
and production through irrigation and extension may lead to
increased borrowing. Studies using this approach assume
that borrowing Leads to increased investment and production.

Input-demand functions are the second type of econometric
modeL used. These are conceptually Less probLematic since
they do not specify a necessary relationship between credit
and technoLogy change,nor treat credit as an independent
input. Input-demand studies hypothesise that credit or
capital availability is one of the variabLes expLaining the
leveL of input use. For inputs such as fertiLizer,
production area and modern seeds, input levels are regressed
on a number of explanatory variables incLuding credit
availability.6 This represents a straightforward test of
the formal neo-orthodox modeL presented in Chapter 2 in
which credit is assumed to allow the purchase of more inputs
which lead to a rise in production and income.

Efficiency gap models are a third econometric approach.
They hypothesise that borrowing is associated with greater
efficiency in the allocation of inputs. Optimal efficiency
in the allocation of farm resources is assumed to be at the
point where marginal value products of inputs are equated
with input prices. Some studies simpLy compare the gap

between MVP and price for borrowers and non-borrowers, the
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asumption being that it is the borrowing which has Led to a
smaLLer gap (greater efficiency). This is unsatisfactory to
the extent that other factors such as attitude towards risk,
technicaL knowLedge and owned capitaL are also important in
expLaining the 'efficiency gap'. A way round this is to
specify an efficiency gap function which regresses the gap
between input MVP and price on a series of explanatory
variables including, for example, indices for technical
knowLedge, irrigation, production area and credit
availability. A study of Philippine farmers using this
approach found a credit dummy variabLe (borrower/non
borrower) to expLain a significant amount of variance in the
ef ficiency gap}

Mathemat;cal programming is the third methodological
approach commonly used in credit impact/demand studies.
Typically a single-period linear programming model is used.
A series of linear equations is constructed to represent a
model farm in an area which is relatively homogeneous with
respect to envi ronment, production technology, pri ces and
resource availabiLity. The modeL farm is given a choice of
production activities which, depending on the purpose of the
investigation, represent existing technololgy in the area or
technoLogy new to the area. Farmers are generalLy assumed
to maximise profit subject to subsistence and other
behavioural constraints. Operating expenses are financed by
savings and borrowing. Examples of single-period modeLs are
many, and the results of some were mentioned in Chapter 3.
Dhawan and KahLon8 present a typical example for the Indian
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Punjab. There have been a few Thai examples such as
Onchan's LP model of Central Plain farms9 and Priebprom's
model of rainfed farms in the North-East.10

Multi-period and recursive linear models have also been
used. These have either extended over a one-year period in
which case the periods are months11, or over several years
where the periods are cropping seasons or years.12 Monthly
period models have been used for examining liquidity
management, while annuaL or seasonaL period modeLs can show
the impact of credit on farm growth. Recursive models
differ from muLti-period modeLs in the assumptions which
they embody concerning the farmer's decision behaviour over
time. Quadratic programming modeLs have attempted to
incorporate risk considerations more explicitLy)3

The objective of these programming exercises has frequently
been to compare modeL soLutions for farmers with different
amounts of credit. This has been achieved by either
parameterising the credit constraint to see what happens to
output as credit availability changes, or by deriving
separate modeLs for borrowers and non-borrowers. By
comparing soLutions for borrowers and non-borrowers or
institutionaL and non-institutionaL borrowers, the impact of
credit in the model is identified. Demand is aLso readily
measured by the scarcity value of credit which is an output
of the modeL's dual soLution.

There are several strong attractions of using a mathematicaL
programming approach for investigating the role of credit on
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the farm.

First, it offers great flexibility in analysis, particularly
in exploring the consequences of variations in costs, prices
and resource endow ments. This makes it particularly
appropriate for examining the impact of different credit
supply circumstances.

Second, the impact of credit is measured precisely and
unambiguously within the model, being arrived at by
mathematical deduction. This contrasts greatly with
econometric approaches which can never completely overcome
the uncertainty introduced by uncontrolled disturbance
factors.

Third, most assumptions are clearLy articuLated and the
consequence of any particular assumption on the model's
result can be cLosely examined.

Fourth, programming models present a clear mathematical
representation of the neo-orthodox allocation model
discussed in Chapter 2.

Fifth, in addition to measuring the impact of credit on
output and income, the models can generate much additional
information about the farm economy because they are systems
models rather than narrowly defined models of particular
production reLationships, for example. Modelling the
complete (generalised) farm system, for example, enables the
analyst to simultaneously evaluate the productivity of
different factors, the degree of shortage of important
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resources, the consequence of resource shortages, the
optimaL cropping pattern, the optimaL LeveL of borrowing and
the surpLus of family labour. Another very usefuL output is
the sha dow pri ces of constrained resources. These can be
interpreted as the marginaL vaLue products (MVP) of those

resources.

By parameterising a particuLar resource constraint, it is
possible to pLot MVP's against volume and thus derive a
demand scheduLe.

For these reasons, it was decided to use a programming
methodoLogy to develop the anaLysis which foLLows. A Linear
programming technique was chosen because of its weLL tested
use in simiLar studies and because of the greater
compLication and resource requirements needed to develop a
quadratic modeL. The development of the models, both single
and multi-period are described in the rest of this chapter.
But first it is necessary to quaLify aLL that foLlows by
recognising the weaknesses associated with the methodoLogy.

First, the typical farm represented by the modeL is an
abstraction so that while it is representative of the area
as a whole, it may not closeLy resemble anyone particuLar
farm. This is a weakness when modeLs are used to make
prescriptions for individual farms. A representative farm
is generaLly a vaLid basis for making statements about the
farm economy of an area so long as the area possesses a
reasonable degree of homogenei ty wi th respect to the

important vari ables.
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Second, most programming studies have deaLt with the farm-
firm onLy.14 This Leads to a partiaL (but nonetheLess
important) assessment of the impact of credit on the farm as
a totaL farm-househoLd. It is a more comp lex task,
especially at the data-colLection stage, to modeL an
integrated farm-household economy. It is e spe cia L Ly
difficult to derive input and output coefficients for smaLL
scale cottage industries which are undertaken on a very
casuaL and secondary basis. A series of interesting farm-
household models were produced under a rural off-farm
employment proj ect run by Kasetsart Uni ve rsity, Thailand.1S

These do not examine credit as a variable, however, being
primariLy concerned with the optimal aLlocation of farm and
non-farm production activities.

In adopting a farm-only model in the anaLysis which foLlows,
the limitations of a partial view have to be accepted. To
the extent that substitution of the loan for owned funds is
unimportant, however, the partial farm-only view becomes
more realistic (see the comments in Chapter 2, Section C.3).

Third, it is very difficult to adequately capture risk
management behaviour in a deterministic model of a
generalised farm. The procedures that have been used,
(quadratic modelling and subsistence constraints16 for
example), improve the model's fit but probably still
underestimate the importance of risk aversion in limiting
borrowing activity.

Fourth, testing the goodness-of-fit of a programming model
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is probLematic. At the caLibration stage goodness-of-fit
can be understood as reLating to the degree to which the
modeL's input and output coefficients reflect the real
vaLues. To test the success with which the modeL as a whole
repLicates the dynamics of a reaL farm economy is virtuaLLy
impossibLe. This is more problematic to the extent that a
modeL is conceived normativeLy (how shouLd the farmer
operate if he had fuLL knowLedge, access to inputs etc.).

Fifth, non-integer programming modeLs assume compLete
divisibility of inputs. This has been a probLem in some
studies especiaLly where lumpy technoLogy is being modeLLed.
In the modeLLing exercise of Chapters 6 and 7, however,
there is no probLem in assuming compLete divisibiLity of any
input.

2 The Linear Programming Technique: Basic Principles of the
Models
Having discussed the range of possibLe techniques avaiLabLe
for evaLuating the impact of and demand for credit and
summarised the strengths and weaknesses of the seLected
technique, a brief overview is given of the structure of the
modeLs developed and the way they work. The particuLar
formuLation of the Linear programming probLem adopted here,
particuLarLy the incLusion of resource-augmenting
activities, follows Gotsch and Yusuf.17

Linear programming is a mathematicaL programming technique,
invoLving the solution of a series of simuLtaneous Linear
equations. One equation, the objective function is

optimised (in the modeLs of this chapter, maximised) subject
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to a series of constraining equations. There are many texts
describing the basic problem and solution, see Vajda18, for
example, for a comprehensive discussion of the technique, or
Geary and Spencer19 for an elementary agricultural
application.

Generally in agricultural appl ications, either farm income
is maximised or operating costs are minimised. The
coefficients in the objective function are monetary values:
net revenues of the different crop activities and sometimes
costs of hiring activities. The coefficients in the
constraint equations are, on the other hand, physical input
coefficients. The activities, which are the variables in the
models,are generally cropping activities; a ten variable
model, for example, representing a choice of ten different
crop types. Each variable is the area under a particular
crop. Resource-augmenting variables may also be included
(as here) such as tractor or labour hiring. The solution to
the programming problem involves adjusting the values of
each variable until a configuration of variables is reached
at which the left-hand-side value in the objective function
is optimised (here P is maximised), subject to the
constraint equations. As cropping activity variables
generate revenue, resource augmenting activity variables
ge ne rate costs.

The elements of the models presented in the following
sections are schematized in Figure 6.1.

As the revenue-earning units of activity which form the
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eLements of the objective function (area under a series of
different crop types) are pushed up to maximise income, so
the resource-using activities which are the eLements in the
constraint equations also rise. The latter cannot be pushed
up beyond the Limiting right-hand-side values to which they
are reLated by a negative inequaLity.

There are, however, resource-augmenting activities found in
the constraint equations, such as tractor and labour-hiring,
which allow resource use to exceed the right-hand-side
values of owned resource Levels. Such resource-augmenting
activities appear in the objective function as costs to be
deducted from the vaLue being maximised. In essence, this
is the basic model structure.

Figure 6.1. Schematised Structure of the Linear Programming
ModeLs used in the AnaLysis

Objective Function

I Maximise pi =
x

Revenue-earning
activities
Value output co-
efficients of
revenue-earning
activities

Resource-augmenting
activities

x
Cost coefficients
of resource-
augmenting activ-
ities

-------Subject to -------------------------------------------------

Resource-
augmenting
activities

Revenue-earning
activities

x
Resource input
coefficients of
revenue-earning
activi ties

Fixed LeveL
of owned
resources

<:

The whoLe point of the exercise is to derive the optimal mix
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of farm activities; optimal with respect to resources-owned
and costs and prices of inputs and outputs. The optimaL mix
of activities (farm plan) gives the optimaL net farm
incomes, which is of more interest than the farm plan per se
in this particuLar study. The optimaL farm plan and income
can be derived under any number of assumptions about
resource availability. Both will change, for example, as
savings or capital borrowing limits (right-hand-side vaLues
in the capitaL constraint equations) are changed.

3 Data: Survey 1
The Linear programming anaLysis is based on a survey
undertaken by the author in conjunction with the BAAC in
1982. The survey was designed to serve the needs of both a
generaL socio-economic exploratory study and a series of
technical analyses including the LP exercises presented
here. 20Through the use of a questionnai re and scheduLes,
data were coLLected which incLuded opinion-oriented
responses and more detaiLed farm-ecoriomy variabLes. A
compressed version of the EngLish transLation of the

questionnaire is found in Appendix 1.

The survey covered 1500 farmers in 5 provinces in the North-
East of ThaiLand. The North-East, though homogeneous in
many respects, has a number of distinct agro-ecoLogicaL
regions and is formalLy divided into 5 agro-economic zones.
Within each zone there is a broad consistency of pattern in
Land form, cLimate and agriculture. The five provinces were
seLected to be broadLy representative of the five agro-
economic zones, one province in each zone. The provinces
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are: Mahasarakham, Nakhon Phanom, Ubon, Sisaket and Nakhorn

Ratchasima (Korat).

Two districts (Amphurs) were seLected in each province.
Selected districts had to be in the List of the Thai
government's designated 'poverty districts,21 and had to
have an absence of any speci aL proj ects, a range of crops
simiLar to the province as a whoLe, and a LeveL of BAAC
activity similar to the region as a whole.22

Three viLLages were then seLected randomly within each
district to give 30 villages in 10 districts. Within each
vilLage, a random sample of 50 farmers was seLected, using
as a sampling frame, the headman's List of famiLies in the

viL Lage.

It is a muLti-stage design, therefore, with statistical
inference only strictLy possible to the population of the 30
viLLages or to the popuLation of anyone viLLage or group of
viLLages. In a Less rigorous sense, by seLective sampLing,
the sampLe can broadLy be considered representative of the
poverty districts of the North-Eastern region of ThaiLand.

The survey was undertaken during the months of November and
December 1982, and coLlected income and expenditure and
physical input and output data for the crop-year 1981/82.

K Trained fieLd credit officers from North-Eastern branches of
the BAAC were empLoyed as interviewers. This, it is hoped,
has heLped minimise the probLems of data inaccuracy which
are inevitabLe when recording farm-economy data for smaLL
producers who keep few written records; interviewers had
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daily experience of working with the sort of farmers being
interviewed.

Since there are significant differences in agriculture
between the 5 agro-economic zones (differences in crop-
types, technology and yields, for example), there are
problems in defining a model farm for the whole region
(though when making broad comparisons with other regions,
there may be a case for defining a model North-Eastern
farm). The idea of a model or representative farm makes
more sense at the provincial level. Choosing an even
smaller spatial-scale, such as the district or village, is
likely to further enhance the representativeness of a model
farm. This would cause problems of small sub-sample sizes
at calibration however and would not fit in so welL with the
analysis in Chapter 8 which focuses on the provincial level.

For these reasons, data for just one province out of the 5
covered by the survey, are used in the analysis' which
follows. Repetition of the analysis for the remaining four
provinces would have extended the scope of the study but
would have been beyond the scope of a thesis. The province
of Korat (Nakhon Rachasima) is selected as the focus of
analysis. Its selectio n rather than any of the other 4
provinces was basically arbitrary, although the more
widespread crop-diversification in Korat makes a linear
programming analysis somewhat more appropriate there than it
would be for a province in which mono-culture is more
dominant.
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Figure 6.2 The North-East of Thailand indicating the Survey province
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4 The Models

(a) Summary of the models used

A set of four s1ngle-period modeLs and a muLti-period
modeL are developed, alL reflecting the same basic farm
enterprise. One singLe period modeL is first deveLoped
to represent the basic farm enterprise in the study
area (equations 6.1 to 6.79). During the course of
analysi s, the parameters of this basi c modeL are then
adjusted to produce four modeL farms, associated with
four sub-sampLes within the main survey. The four
models represent :

1. a representative BAAC farm;
2. a representative independent farm;
3. a representative independent farm which borrowed

for production in the survey year;
4. a representative independent farm which did not

borrow for production in the survey year.

Each is used at a different stage in the anaLysis in
Chapter 7 to derive optimal net-farm income levels for
each model farm type, and to look at changes in income
when certain constraints (capitaL constraints) are
varied parametricaLly. Each models farm activity over
a singLe crop year from May to April. The multi-period
model is calibrated to represent an independent farm.
It models farm activity over a planning period of five
crop years, 1977/78 to 1981/82. It is, therefore, Like
5 duplications of the single-period model of a.
representa ti ve independent fa rm (No.2 above). Ea ch
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year's activities are Linked together by capitaL
constraints which make working capitaL in year t, a
function of income in year t-1. ALthough it may help
to conceptualise the muLti-period modeL as being Like 5
single year modeLs, it differs in two important
respects. Fi rst, the vaLues of the revenue and cost
coefficients are different for each of the 5 years,
having been estimated in money terms and then adjusted
to their 1977 reaL vaLue. Second, solutions are not
produced for each year, but rather the compLete 5-year
probLem is soLved in a singLe exercise. The objective-
function to be maximised contains aLL the revenue-
earning and resource-augmenting activities for the
whoLe 5-year period.

Cb) Development of the single-period models
Something needs to be said to justify the deveLopment
of a series of modeLs on the basis of a singLe basic
model calibration. The matrix of input and output
coefficients remains the same for all modeLs. This
matrix can be considered to be the basic model. The 4
di fferent sing Le-pe riod modeLs di ffer from each other
only with respect to their resource-endowment
pa rameters.

It is important, first of aLL, to cLarify exactLy how
to interpret the figures output by the modeLs (optimal
borrowing amounts and shadow prices of credit, for
exampLe). They are deduced vaLues and it is a deduced

demand that is presented because they are products of a
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deductive mathematical model. The deductive modeL is,
however, inductiveLy arrived at, its structure and
parameters having been determined by representative
values from survey data (mean input and output
coefficents, modaL crop varieties and technoLogies and
representative levels of resource endowments>.

Assuming that the behavioural assumptions buiLt into
the modeLs reflect the pattern of reaLity, the demand
scheduLes and optimal credit values can be taken as
representative of farms in the survey vilLages.

Input and output coefficients have been caLibrated
on the basis of the whoLe sampLe, or strictLy speaking,
on the basis of a number of sub-sampLes within the
whole sample. Each different crop is grown by a
different sub-sample of farms. This means that the
input and output coefficients for crop x wilL be
caLibrated on a different sub-sampLe from the
coefficients for crop y. Modal crop types have been
seLected for inclusion in the modeL, together with
modal technoLogies.

The basic model cannot, therefore, be described as
representative in a strict statistical way, but rather
representative through carefuL design and selection of
components. This alLows the basic modeL to be used not
only for the sample as a whole, but for sub-samples
within it, by the adjustment of its parameters to

represent more precisely those sub-samples.
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To adjust the resource-endowment parameters to produce
4 different single-period modeLs is, therefore, not to
contravene Laws of statistical representativeness, but
to extend the principles on which the basic whole-
sample modeL has itseLf been buiLt (carefuL design and
selection).

The production of the four models (representing 4 sub-
samples) from a single basic modeL by adjustment of
certain parameters can be rationalised in two ways:
(a) for each of the four modeLs, the basic modeL is

being adjusted to more closely represent a
particuLar sub-sampLe. Since the basic model for
the whoLe sample (itseLf caLibrated on a number of
different sub-sampLes) is taken as representative
of the whole sample, it can aLso be taken as
representative of any particuLar sub-sampLe.
Although this is true, it will make it even more
representative of the sub-sample if important
parameters are adjusted. The input-output
coefficients of the basic whole-sampLe model are,
therefore, taken as representative of each of the
four sub-samples, whi le resource parameters are
re-set for each, producing four different models;

(b) the parameters of the basic whole-sampLe modeL are
being varied to answer the question: what would be
the solution if the representative farm for the
whole survey area had parameters (resource

profiles) more like sub-sample x? This is no
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different from any parametric linear programming

exercise; the alternative parameter values here

taking their meaning from the resource

characteristics of particular sub-samples of

farms, rather than from alternative pricing

policies or other such variables.

(c) Normative or Positive Models?

The question of whether the models' output should be

interpreted normatively or positively is an important

one and will arise in the discussion of results. Do

the models prescribe or describe? A few initial

comments can be made at this stage. They will describe

if farmers are operating according to their implicit

behavioural assumptions, and prescribe for those who

are not. The models have been so designed to reflect

what might be expected to be reasonable peasant

behaviour. To the extent, however, that farmers do not

profit-maximise subject to safety-first considerations,

the models not so much describe as prescribe. They

prescribe the optimal farm plans that should be adopted

and the income leveLs that could be attained if farmers

were to behave in the manner which the models assume.

There is much usefulness in both a positive and

normative modeL. It is just as important, for example,

for a lending institution to know what a farmer can

produce under certain assumptions, as it is for it to

know what he does produce. Some attempt is made in
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Chapter 7 to assess whether model results should be
interpreted normatively or positively.

In the following section, the basic structure of the
four single-period models is presented in algebraic
form. The series of equations is the same for each
single-period model; it is the values on the right-
hand-side of the constraint equations which are changed
to represent the four different farm types. There then
follows a more detailed discussion of the separate
elements within the model, defining the variables and
showing how the model deals with land, labour (human,
animal and machine) and capital.

B Single Period Model

1 Descri ption of the Model's ELements: its mathemati ca L
structure

Mathematically, the problem is as follows

Ca) The Objective Function

Maximise P = FX - FL - FT - FW - FK

= ~siXi - EdmLm - EemTm - rfmWm-gK, m m m

(6.1 )

(6.2)

Where P = net farm revenue (baht);
s·, = net revenue per rai of the i'th crop

(baht/rai) ;
X·, = area of the i'th crop (rai);

cost of hiring man labour in the m'th
month (baht/day);

= days of hi red man-labour in the m'th
month;
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em = cost of hiring one hour of tractor
power in the m'th month (baht/hour);

tractor-hours hired in the m'th
month;

cost of hiring one hour of walking-
tractor power in the m'th month
(baht/hour);
walking-tractor hours hired in the
m'th month (baht/hour);

g = cost of borrowed capi tal (annual
interest rate); and

K = level of borrowed capital (baht)

The objective function is maximised subject to the
constraints set out in the foLlowing sections
(Equations 6.3 to 6.79).

(b) Land Cpnstra;nt Set
Paddy land :

(6.3)

r hi mXi m < Mm
i ' ,

(6.4 to 6.13)

(6.14)

i = 1 to 8

UpLand :

rh· 1X· 1 <N1. 1, 1,, (6.15)

(6.16 to 6.25)

(6.26)

i = 9 to 12

234



Subsistence paddy land
L h·X·• 1 1
1

Q (6.27)

i = 1 to 8

Where

Mm = paddy land available in month m (rai);
Nm = upland available in month m (rai);
Q = mini mum area of paddy land requi red to

produce subsistence rice for a represen-
tative farm family (rai);

hi,m = land required for each rai of crop i in
month m (= 1 for each month in which land is
required for crop i); and

X. = area of crop i in month m (rai)1,m

Equations (6.3) to (6.14) and (6.15) to (6.26) are sets
of twelve constraints (m = 1 to 12), one constraint for
each month of the year for paddy land and one for each

month for upland.

(c) Labour Constraint Set
L k· 1X· 1 - L1. " ", (6.28)

(6.29 to 6.38)

(6.39)

A set of 12 constraints, one for each month (m = 1 to 12),

where

ki,m = labour requi rement of one rai of crop i in
month m (man days);

Em = man days of family labour availabLe in month
m;
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Lm = man days of hired labour in month m; and
Xi,m = area of crop i in month m (rai)

(d) Big-Tractor Constraint Set

I:!' 1X, 1-T1 < R1 (6.40)
. " "1

L!i mX; m-tm < Rm (6.41 to 6.50). , ,
1

~ ! i,12Xi,12- T12 s, R12 (6.51)
1

A set of 12 constraints (m = 1 to 12), one for each
month, where

!i,m = big-tractor hours requi red by one rai of crop
i in month m;

Xi,m = area of crop i in month m (rai);

Tm = big-tractor hours hired in month m

Rm = big-tractor hours owned in month m (= 0)

(e) Walking-Tractor Constraint Set

LP' 1X· 1-W1 < G1 (6.52)
. 1, " -1

I:Pi mXi m-Wm < Gm (6.53 to 6.62); , ,

~ Pi,12Xi, 12-W12 < G12 (6.63),
A set of 12 constraints, one for each month (m = 1 to
12) where

Pi,m = walking-tractor hours required by one rai of
crop i in month m;

Xi,m = area of crop i in month m (rai);
Wm = walking-tractor hours hired in month m; and

Gm = walking-tractor hours owned in month m (= 0)
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(f) BuffaLo Constraint Set
r q. 1X, 1 < H1 (6.64)· 1, 1, -1

r qi mXi m < Hm (6.65 to 6.74)· , , -
1

r q. 12X, 12 < H12 (6.75)· 1, 1, -1

A set of 12 constraints, one for each month (m = 1 to
12) where :
q. =1,m buffalo days required by one rai of crop i in

month m;
X. =1,m area of crop i in month m (rai), and
Hm = owned buffaLo days available in month m.

(g) CapitaL Constraint Set

r ciXi - K
i

< 1- e: (6.76)

and
K < J (6.77>

where
J = borrowing limit (baht) ;
c , = capital requirements of one rai of crop i1 (baht) ;
X. = area of crop i (r a i) ;,
K = level of borrowed capital (baht);
I = owned capi tal at the start of the crop period

(baht); and
e = durable-capital replacement (baht) •
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2 Discussion of the Model's Elements

Ca) The Objective Function

The objectives of peasant farmers in LDCs have been the
subject of much debate. More specificaLLy, there has
been a quest for an appropriate aLgorithm with which to
represent, in the process of pLanning and modeLling, a
generalised pattern of peasant farmer decision-
making.23 The earliest views regarded peasants as
backward and unresponsive to increases in economic
incentivesJ4 It was hypothesised that peasant
families had an income target at which consumption and
re-investment needs would be met. Attempts to raise
production above the target-Level wouLd meet with
failure. Reduced production might even resuLt if
higher prices, for example, alLowed the target income
to be reached with Less output (the notion of the
backward-bending suppLy curve).

This view gave way to the idea of the peasant as a
profit-maxi miser. Schultz was the first major
proponent, drawing on production function analysis to
show that allocative efficiency on peasant farms could
not be improved (marginal vaLue products were reported
to be equal to marginal factor costs in the Indian
village upon which he made his case).25 This pure
profit-maxi miser hypothesis, though gaining wide appeal
during the 19605, produced a strong reaction. A
comprehensive criticism was given by Lipton26 who

argued that the notion of the profit-maximising peasant
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was untenable conceptually, definitionally and
empirically. Lipton's alternative was the idea of the
opti mi sing peasant, operati ng rationally wi thin a set
of constraints. Although he recognised the importance
of cultural, traditional, religious and educational
constraints, he tended to elevate the environmental
constraint and the issue of risk to the most important
position. The peasant farmer, Lipton suggests, does
not maximise profit in the short-run because that would
soon lead to disaster at the hands of an unpredictable
environment and unpredictable prices.27 Rather he
maximises profit in the long run by minimising risk in
the short run; he operates his farm in such a way as to
keep his family fed and in business, which frequently
means refraining from adopting the most profitable farm
plan.

It has become common practice in farm-level studies of
the peasant economy, to adopt a decision-making
algorithm which maximises profit subject to certain
non-maximising constraints. To cite some linear
programming examples, Naseem, in a study of Pakistani
farmers28 specifies an objective function which
maximises profit but is subject to a minimum
subsistence crop production constraint. The farmer is
assumed to produce hi s fami ly's subsi stence
requirements even if this is not the most profitable in
money terms, and only after having done that, to select

the most profitable activities for the rest of his
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Land. Three Thai studies using the same device are the
farm-househoLd LP modeLs constructed for typicaL farms
in the Northern province of Chiang Mai and the two
North Eastern provinces of Khon Kaen and Roi Et}9 In
a paper which introduces that series of modeLling
exerci ses, Priebprom et.aL. com ment that "(the evidence
from the Literature) and the author's experience in
conducting other research on Thai farmers suggest a
combined goaL of profit maxi mization subject to
security constraints of subsistence food production and
mini mum family Living expenditures,,_30

The objective function in this study (equation 6.2) is,
therefore, specified as a maximisation probLem,
maximising net revenue minus the cost of Labour,
tractor and capitaL hiring activities. The profit-
maximising behaviour is assumed to be constrained by
three factors which are built into the modeL in
constraint equations 6~ to 6.39. First, the modeL
fa rm has to produce a mini mum a rea of paddy to cove r
the subsistence needs of the farm family (see Section
B.2(d) on the Land constraint set). Second, paddy Land
and upland are considered non-interchangeabLe in the
short term. This models a traditionaL preference for
paddy production irrespective of the relative
profitability of the two types of crop (see Section
B.2(d». Third, family Labour is not cos ted in the LP
matrix. This, in one sense, models the traditionaL

attitude towards family Labour in which family farm
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production activities are given priority irrespective
of the marginal value productivity of labour (see
Section B.2(e) on the labour constraint set).

(b) Revenue-Generating Activities
There are 12 crop activities in the modeL, reflecting
the dominant crops and associated technoLogies in the
survey (Table 6.1 lists the crop types and number of
far mer sin vol ved)• Th e choi ce is bet wee n 8 types 0f
paddy production, kenaf, maize, sorghum and cassava.
Non-glutinous ri ce is the only type of ri ce grown and
it is planted at two different dates: June and July.
Both early and late varieties are produced with or
without fertilizer and using either buffalo or walking
tractor in land preparation. The upland crops have no
variations in technology; alL are produced without
fertilizer using a big tractor.

Crop Activities

X1 Early planted non-glutinous rice with fertilizer,
using walking tractor for land preparation;

X2 Early planted non-glutinous rice with fertilizer,
using buffalo;

X3 Early planted non-glutinous rice, no fertilizer,
using walking tractor;

X4 Early planted non-glutinous rice, no fertilizer,
using buffalo;
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Xs Late pLanted non-gLutinous rice, fertiLizer using
walking tractor;

X6 Late pLanted non-gLutinous rice, ferti Lizer, using
buffalo;

X7 Late pLanted non-gLutinous rice, no fertilizer,
using waLking tractor;

X8 Late pLanted non-glutinous rice, no fertilizer,
using buffaLo;

X9 Cassava, spring pLanted, no fertilizer, using big

tractor;

X10 Maize, April planted, no fertiLizer, using big

tractor;

X11 Kenaf, April pLanted, no fertiLizer, using big

tractor;

X12 Sorghum, September pLanted, no fertilizer, using
big tractor;

(c) Resource Augment;ng Act;v;t;es
The farm may hire-in resources of 4 kinds to supplement
those ow ned, and 3 of these a re broken down; n to 12
monthly hiring-in activities. The fourth, capital, is
conceptualised as a single annual activity.

Act;v;t;es :

L1 to L12 are 12 monthly labour-hiring activities
T1 to T12 are 12 monthly big-tractor-hiring activities
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W1 to W12 are 12 monthly walking-tractor activities is
K is the annual production-credit borrowing activity.

Together these 2 activity sets comprise the variables
of the objective function. Altogether there are 49
variables or 49 columns in the LP matrix.

The revenue-generating activities are pre-fixed with
positive coefficients: net revenues per rai for
respective crops. The resource-augmenting activities
have negative coefficients: factor prices per rai for
respective resources.

Cd) Land Constraints
The right-hand-side of the land constraint is different
for each of the four single-period models reflecting
the land endowment of the sub-sample being modelled.
It is also subject to parametric variation in analysing
the trade-off of credit and land. But for each model's
base solution, total land available for crops is taken
as the mean value of land reported as being 'owned and
usable' in the survey. 'Owned' means that the farmer
has anyone of four types of ownership certificate, and
'usable' means that the land is developed and was
suitable for crop cultivation in the survey year. This
measure of land avai lable excludes undeveloped land,
rented-in land and land too dry or otherwise unsuitable
for production in the survey year. Undeveloped land
cannot be considered available for crop production in
the short-term, and it is the short-term which is being
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modeLLed.

Using a measure which excLudes deveLoped Land that was
not wet enough or otherwise unsuitabLe for production,
effectiveLy buiLds into the modeL uncertainty caused by
the North-East's unpredi ctab Le cLimate. It has aLready
been noted that farmers frequentLy cannot pLant aLL of
their land because of late rains which Leave upper
slopes too dry. The 'available Land' variable used in
the model assumes that some owned Land will be
unuseabLe for thi s reason and ref Lects, therefore, an
average realistic LeveL of land availabiLity given that
some lies idle for environmentaL reasons.

As for the exclusion of rented land in the 'available
land' variable, renting is not common in the North-East
in generaL and this is true of Korat (only 3% of all
Land in the Korat survey was rented-in). No land-
augmenting activities appear in the model therefore.

The mean level of 'owned and usable' land in each of
the four sub-samples becomes the overall land
constraint for each respective modeL. The independent-
farmer model, for exampLe, assumes that 14.9 rai is
available for crop production. Land is not
homogeneous, however, and falls broadly into the two
categories of paddy land and upland. Separate
constraint sets are required for both types of land
since the two types are effectively two independent
resources. Generally, it can be assumed that the two
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types of land are non-interchangeable, and it is
commonly believed that farmers will tend not to put
paddy land under non-rice crops. Each of the models,
therefore, uses the respective mean survey levels of
paddy and upland 'owned and usable' land as the right-
hand-side values in separate sets of constraints for
paddy land and upland.31 In the independent farmer
model, for example, paddy land is limited to 8.1 rai
and upLand to 6.8 rai, These Limits are imposed for
each month and, therefore, constrain each monthLy
choice of acti vities.

The land constraint set is completed with a subsistence
or safety-first constraint. Paddy production must not
falL below 3.2 rai in any of the modeLs in order to
ensure sufficient paddy for subsistence consumption and
for next year's seed. This figure equals the mean
weight of paddy consumed and kept for seed (in thang)
divided by the average yield per rai (Korat).

68.1 = 3.2
21.3

(e) Labour Constraints
Labour availability is set equal to the number of
family workers muLtipLied by the number of days a
worker can work in each period. Since there is a
different labour constraint for each month, the period
equals one month, and an aduLt member is available for
a maximum of 30 days per period. However, not all of a
worker's time can be diverted to economic activity, so
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this figure needs to be reduced by the amount of time
during a month spent on non-economic activities. In
the absence of any primary data for the survey area on
time allocation, past studies have to be drawn upon.
The farm-household model of a khon kaen farm by
Priebprom (1980) used a mean factor of .8 to reduce
total hours availabLe to totaL work hours.

Chi Ldren are assumed to be avai lable for 2 hours per
day for 30 days per period, or .25 of a day, assuming
there are 8 hours in an adult working day.

The average number of adult members (excluding
permanently non-agriculturaL workers) per household was
3.26, and the average number of chi ldren per househoLd
was 2.24.

The caLcuLation then becomes

Adults 3.26 x 30 x.8 = 78.24
Children 2.24 x 30 x .25 = 16.8
Total days avaiLabLe in
one month = 95.04 (man/days)

Fam Hy labour can be supplemented with hi red labour
which is paid for at the survey Level mean wage rate of
26.2 baht/day. There is no Limit on the amount of
hired labour that can be used.

Exchange labour, though a feature of Korat and the rest

of North-East Thailand, is not modelled since exchange
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labour inputs and outputs for a single farm are thought
to balance within the important activity periods of the
crop year.32

Labour constraints remain the same for all four single-
period models because of the similarity in labour
endowments between each of the four sub-samples.

Family labour is not costed, following many similar
programming studies.33 This effectively models the
traditionaL priority given to family-farm labour
activities. ALthough off-farm employment is important
in Thai peasant farm-households, it is generally sought
in the off-peak periods when demand for family labour
on the farm is Low.34 As for non-farm, househoLd based
activities such as basket making and other cottage
industries, there is some indication that these give
rise to lower returns to family labour than farm
activities and, again, are not engaged in at the
expense of farm activities.35 To cost family labour
wouLd impLy that shouLd the marginaL value productivity
of labour inputs faLL below the imputed cost (wage),
family members wouLd empLoy their labour elsewhere.
Since this does not seem to be the case, family labour
is conceptuaLised as a 'free' resource.

e1> Tract;on Constra;nts
Two buffaLoes are avaiLable for Land preparation, which
over 30 days gives 60 buffaLo/days per period. (Two is
the modaL number of buffalo owned). There is no
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buffaLo hiring. Exchange buffaLo Labour is treated in
the same way as exchange human Labour.

No tractors are owned but two types can be hi red. A
big tractor (a four-wheeLed tractor over 45 hp) can be
hired for 224.2 baht/hour, and a walking tractor (a
two-wheeLed machine operated by a man on foot) for 80.8
baht/hour which are the mean price Levels from the
survey. As with family Labour, traction constraints
are the same for all models.

(g) Capital Constraints
Finance for investment in the model's crop year is
available from two sources: owned capital and borrowed
capital.

(a) Owned capital at the start of the year. This
represents savings from the previous crop year,
available for purchasing inputs in the modelled
year. For the independent-farm model, for
example, savings equals 1270 baht (median leveL of
beginning-of-year savings in the survey year for
independent korat farmers). Savings at the
beginning of the crop year are a function of total
income in the previous year (farm and non-farm
income), plus any other owned capital. The amount
does not include subsistence rice kept for family
consumption. It does include the imputed vaLue of
rice kept from last year for seed in the following

year, since seed costs appear as a cost of
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last year's harvest;

production in the model. Consumption is financed
by consumption credit during the growing season
which supplements subsistence rice kept over from

(b) Borrowed Capi tal. Capi tal can be borrowed to
supplement savings, with a payback period of one
year. Thi s gi ves ri se to the general constrai nt
form :

1: c·X· < S+K; ,,- (6.78)

where: ci = the total capital requirement of one
rai of crop i (baht);

x· = area of crop i (r a i);
1

S = savings carried over from last crop
year (baht); and

K = capital borrowed in this crop year
(baht) •

Both the interest rate and the capital borrowing
limit are varied parametrically in the analysis.
The interest rate facing BAAC borrowers is a
standard 14% per annum compared to an average
annual rate of 26% for independent farmers.
Borrowing limits in the analysis are set between

The general form of the borrowing-limit constraint

zero (representing no credit avai lable) and max,
where max is either the maximum amount of credit
that the model farm can absorb given its resource
and technical constraints or simply a high number.

is :
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K < J (6.79)

where K = capitaL borrowed this crop year, and
J = a Limit (in baht) representing

either an effective supply limit in
the informaL credit market or a non-
price rationing limit in the formal
market.

Apart from the internally generated crop-
production costs, there is one other cost element
in th is constrai nt: dur ab Le-c ap ita l rep lace ment
cost. This value is derived from the survey data
and becomes a negative on the right-hand-side of
the capital constraint. It amounts to a summed
annual depreciation value for the capital goods
found on the typi cal farm represented by the

model.

3 Calibration: principal cropping activites in the Korat
survey area and their enterprise budgets
This completes the discussion of the structure and
individual elements of the basic single-period model.
Having designed the model, the next stage is to calibrate
it. This entails finding values for all the parameters in
the foregoing equations. These values come jrom survey data
and are best presented in the form of farm enterprise
budgets. The enterprise budgets present input and output
coefficients, for each different crop activity (revenue-
earning activity Xi). They are representative figures
(means) for the sub-sample of farmers who produced that
particular crop-type in Survey 1.
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In this section, therefore, farm enterprise budgets are
presented by way of summarising the caLibration resuLts.
TabLes 6.2 to 6.13 present the enterprise budgets for crop

activities X1 to X12. The figures in the tabLes are the
coefficients which make up the body of the Linear
programming matrix. The right-hand-side vaLues in the
matrix (resource constraints) were discussed in generaL in
Section B.2 of this Chapter. They are presented
specificaLLy for each of the four singLe-period modeLs in
Chapte r 7.

Before presenting the enterprise budgets a summary is given
of the principaL cropping activities found in the survey
area and incorporated into the modeL.

In the short-run, Land bunded for paddy production and
upLand used for non-paddy crops are considered as fixed and
non-interchangeabLe areas.

On the paddy Land (LowLand), non-gLutinous rice is grown for
both consumption and saLes. It may be pLanted in either
June or JuLy, and is harvested and threshed between November
and January. At both of the pLanting times, the paddy crop
may be grown, with or without chemicaL fertiLizer.
Preparation of paddy Land can be undertaken using either
famiLy buffaLo or hired waLking tractor. There are no
irrigation faciLities and onLy one wet-season crop of rice
can be produced in the year.

On the upLand area a choice exists between four crops.
Cassava can be grown betwen April and March, staying in the
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ground for a complete year. Kenaf can also be planted in

April and this is harvested in November. Maize is grown

between May and August, and Sorghum between Septembe rand

January. None of these upland crops is produced with

chemical fertilizer, and weeding is the only cultivation

activity while the crop is in the ground. By growing maize

and sorghum, in succession, there is a possibility for

double cropping within the rainy season.

Crops selected for the model are crops grown by more than 10

farmers in the sample of 300. Crops left out because of

small numbers were various varieties of beans (red, mung)

and vegetable, upland rice and glutinous rice. Table 6.1

presents the number of farms association with each crop/

technology type in the survey.

Taking into account the tractor technology predominant in

the area, the rice crops were further each broken down into

buffalo or walking tractor categories. Very few farmers

used buffalo or walking tractor for ploughing their upland

land, so the model gives no choice of tractor for non-rice

crops.

Enterprise budgets are laid out in the following tables
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TabLe 6.1 Number of survey farms pLanting each major crop
type

No. of Farms
EarLy non-glutinous rice, fertilized 46
EarLy non-glutinous rice, unfertilized 37
Late non-gLutinous rice, fertil ized 22
Late non-glutinous rice, unfertiLized 21
Cassava 155
Kenaf 53
Maize 87
Sorghum 42------------------------------------------------------------
Source: Survey 1

TabLe 6.2 Enterpri se Budget for Crop X1 : Early Non-
Glutinous Rice, Fertilised (traction = tractor)

Labour inputs :
Period Activity Man Days Tractor

Hours
(June) 3

4

Activity and Land prepar-
ation 10.53
Land preparation, trans-
planting, pLanting, fertili-

11.19

5
8
9

10

zing
Weeding
Harvest
Harvest, threshing
Threshing, winnowing

2.91
.69

6.25
1.16
.21

2.35

Operating costs: 93.27 (fertiLizer, seed transportation
to market, excluding tractor and labour costs)

YieLd: 22.51 thang/rai Price: 29.6 baht/thang
Gross revenue/rai: 666.17 baht/rai
Net revenue/rai: 572.9 baht/rai
Source: Survey 1
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Table 6.3 Crop X2 :Ente rp ri se Budget for Ea r ly Non-
GluHnous R;ce, Fert; lbed (Tract'ion = buffalo)

Labour inputs :
Per;od Act;vHy Plan Days Buffalo

Days

3 Nursery and land preparation 12.33 6.47
4 Land prepa rati on, trans-

planting, fertiLizing 3.61 1.29
5 Weeding .85
8 Harvest 6.25
9 Harvest, threshing 1.6

10 Threshing, winnowing .21
Operating costs: 93.27 (fertiLizer, seed, transportation to

market, excluding labour costs)
Yield per rai: 22.51 thang/rai Price 29.6 baht/thang
Gross revenue/rai: 666.17
Net revenue/rai: 572.9

Source Survey 1

Table 6.4 Enterprise Budget for Crop X3 : Early Non-
Glut;nous R;ce, Unfertil;zed (traction = walk;ng
tractor)

Labour inputs :
Plan Days Tractor

Hours

3
4

Nursery and Land preparation
Land preparation, trans-
planting
Weeding
Harvest
Harvest, threshing
Threshing, winnowing

10.53
2.74
.63

3.77
.97
.13

11.19
2.35

5
8
9

10
Operating costs: 31.55 baht/rai (seed,transportation to

market, excluding tractor or labour costs)
YieLd : 16.6 thang/rai
Gross revenue/rai: 523.05 baht/rai
Net revenue/rai: 491.5 baht/rai

Price: 29.6 baht/thang

Source Survey 1
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Table 6.7 Enterpr; se Budget for Crop X6 : late Non-
Glut;nous R;ce, Fert;l;zed (traction = buffalo)

labour inputs :
Per iod AcHv;ty Man days Buffalo

Days
4
5

6
9

10

Nursery, land preparation
Land preparation, trans-
planting
Weeding
Harvest
Harvest, threshing, winnow-
ing

16.9
3.65
1.6
9.13
2.61

11.48
1.66

Operating costs: 98.22 baht/rai (ferti lizer, seed, trans-
portation, excludes tractor and labour costs)

Yield : 28.4 thang/rai Price: 29.6 baht/thang
Gross revenue/rai: 840.52 baht/rai
Net revenue/rai: 742.3 baht/rai

Source Survey 1

Table 6.8 Enterpr; se Budget for Crop X7 : late Non-
Glutinous R;ce, Unfert;l;zed (tract;on = walk;ng
tractor)

labour inputs :
Pedod Act;v;ty Man Days Tractor

Hours
4 Nursery, land preparation 6.58 4.6
5 Land pre par ation, trans-

planting 2.19 2.54
6 Weeding .82
9 Harvest 4.57

10 Harvest, threshing, winnow-
ing 1.3

Operating costs: 26.99 baht/rai
Yield: 17.41 thang/rai Price 29.6 baht/thang
Gross revenue/rai: 505.811 baht/rai
Net revenue/rai: 488.4 baht/rai

Source Survey 1
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Table 6.5 Enterprise Budget for Crop X4 : Early Non-
Glutinous Rice, Unfertilized (Traction = buffalo)

Labour inputs :

Period Activity Man Days Buffalo
Days

3 Nursery, land preparation 12.33 6.47
4 Land Preparation, trans-

planting 3.44 1.29
5 Weeding .79
8 Harvest 3.77
9 Harvest, threshing .97

10 Threshing, winnowing .13

Operating costs: 31.55 baht/rai (seed, transportation,
excludes labour costs)

Yield : 16.6 thang/rai Price 29.6 baht/thang
Gross revenue/rai: 523.05 baht/rai
Net revenue/rai: 491.5 baht/rai

Source Survey 1

Table 6.6 Enterpri se Budget for Crop X5 : Late Non-
Glutinous Rice, Fertilized (traction = walking
tractor)

Labour inputs :
Period Man Days Tractor

Hours
4
5

Nursery, land preparation
Land preparation, trans-
planting, fertilizer
Weeding
Harvest
Harvest, threshing, winnow-
ing

6.58 4.6

6
9

10

2.19
1.05
9.13

2.54

2.61
Operati ng cost s : 98.22 bah t/ ra i (fe rti lize r, seed, tran s-

portation, excludes tractor and labour costs)
Yield: 28.4 thang/rai Price: 29.6 baht/thang
Gross revenue/rai: 840.52 baht/rai
Net revenue/rai: 742.3 baht/rai

Source Survey 1
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Table 6.9 Enterpri se Budget for Crop Xg : late Non-
. Glutinous Rice, Unfertilized (traction = buffalo>

labour inputs :

Period Activity Man Days Buffalo
Days

4
5

Nursery, land preparation
land preparation, trans-
planting
Weeding
Harvesting
Harvest, thresh ing, winnow-
ing

16.9 11 .48

6
9

10

3.65
1.36
4.57

1.16

1.3

Operating costs 26.99 baht/rai
Yield: 17.41 thang/rai Price 29.6 baht/thang
Gross revenue/rai: 505.81 baht/rai
Net revenue/rai: 488.4 baht/rai

Source Survey 1

Table 6.10 Enterprise Budget for Crop X9 . Cassava.
(traction = big tractor>

labour inputs :
Period Activity Man Days Tractor

Hours

1 land preparation, planting 3.29 .799
2 Planti ng, crop care 1.97
4 Crop care .81

12 Harvesting 4.69
Operating costs: 126.54 baht/rai (plants, transportation,

excludes tractor and labour costs)

Yield:
Gross revenue/rai:
Net revenue/rai:

1412.9 kg/rai
989.04 baht/rai
862.5 bahtl rai

Price: .7 baht/kg

Source : Survey 1
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Table 6.11 Enterprise Budget for Crop X10 : Maize (traction
= big tractor)

labour inputs :

Per-iod Activity Plan Days Tractor
Hours

2 land preparation, planting 2.34 .799
3 Crop care, planting .93
4 Crop care .06
5 Harvesting 2.96

Operating costs: 19.89 baht/rai (seed, transportation,
excludes tractor and labour costs)

Yield: 143.42 (263.6) kg/rai Price: 2.26 (2.43) baht/kg
Gross revenue rai: 324.49 (640.55) baht/rai
Net revenue/rai: 304.6 (620.66) baht/rai
(figures in parenthesis equal mean yield an~lrices over 5
years from published agricultural statistics)

Source Survey 1

Table 6.12 Enterprise Budget for Crop X11 : Kenaf (traction
= big tractor)

Labour inputs :
Pedod Activity Man Days Tractor

Hours

1 land preparation, planting 3.31 .799
2 Planting, crop care 1.86
4 Crop care .14
7 Harvest 5.99
8 Harvest, retting, drying 1.96

Operati ng cost s: 29.5 ba ht/ rai (seed, transporta tion,
excludes tractor and labour costs)

Yield: 190.64 kg/rai
Gross revenue/rai: 808.38 baht/rai
Net revenue/rai: 778.88 baht/rai

Price 4.24 baht/kg

Source : Survey 1
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Table 6.13 Enterpr; se Budget for Crop X12 : Sorghull
(tract;on = b;g tractor)

labour inputs :
Per iod Act;v;ty Man Days Tractor

Hours
6 land preparation, planting,

crop care .36 .61
10 Harvesting 2.97
Ope rating costs: 22.81 baht/ rai (seed, transport, exc ludes

tractor and labour costs)
Yield: 218.37 kg/rai
Gross revenue/rai: 480.41 baht/rai
Net revenue/rai: 457.6 baht/rai

Price: 2.19 baht/kg

Source Survey 1

Inserting the relevant coefficients from Tables 6.2 to 6.13
into equations 6.1 to 6.77 completes the basic operational
model. Before moving to the results achieved by running the
models, we have first to present the structure of the multi-
period model.

C Mult;-Per;od L;near Programm;ng Model

To investigate the contribution of credit to farm growth over
time, the same basic model has been extended to cover five yearly
pe riods.

There are 3 additional features in this muLti-period modeL:
(a) the treatment of capitaL is different, since it is through

the capitaL constraints that the 5 periods are Linked;
(b) the parameters of the objective function are discounted to

present value, and

259



(c) all costs and revenues are converted to real value at t = 1.

1. Capital Constraints
As with the single-period model, capitaL +s availabLe both
from savings and from credit. Here, however, it is only in
the first year (t = 1) that savings enter the modeL as a
cons tant, gene rated ex te rna lly (from survey data). In
subsequent periods, savings are generated endogenously, as a
function of farm income; savings avaiLable for investment in
period t are a Linear function of net revenues in period

t - 1:

Yt = St-1 = a~ Si,t-1Xi,t-1 + aZt-1 (6.80)
1

where Zt-1 = net non-farm and livestock income in period
t-1 (baht);

Yt = Lim it on investment in period t if no
capital is borrowed (baht);

St-1 = savings from period t-1 (baht);
a = marginal propensity to save (MPS);

Si,t-1 = net revenue coefficient of crop i in period
t-1 (baht/rai); and

Xi,t-1 = area of crop i in period t-1 (rai).

A vaLue for a, the MPS, was derived from the survey
data (ko ra t) using end-of-year savings and totaL net
income (all sources). Median vaLues rather than means
were used (because of a highly skewed income
distribution) giving a vaLue of 11X.

11X of totaL net income to the farm household is
therefore assumed to be carried over to the next year
and to be available for purchasing inputs at the
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beginning of the year.

Two additional capital components are included in the
multi-period model, reflecting inputs to the farm-
household economy not generated by the model, non-farm
income and livestock income. A function of these
values are dealt with as constants and appear summed
together with the one other externally derived capital
element, durable-capital repLacement, on the right-hand
side of the capitaL constraints. It is assumed that a
certain net income from non-farm activities and from
Livestock enters the farm-household each year, denoted
by z.

It is assumed that aLL savings at the beginning of the
crop-year are avaiLabLe for investment in the farm.
The incLusion of an externaLLy derived non-farm income
variable makes each period of the muLti-period model
consistent with the singLe period modeL where savings
at the start of the year are a function of farm and

non-farm income.

Bringing together the expressions for capitaL
generation and capitaL use, the annuaL capital
constraint becomes,for t = 2 to t = 5,:

I: 8· tX• t -i 1, 1,
(6.81 )

where : 6· t1, = totaL capi taL requi rement of crop i
in period t (incLuding interest)
(baht/ra;);

Xi,t = area of crop i in period t (rai);
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Cl = MPS;

Si,t-1 = net revenue coefficient of crop i in
period t-1 (baht/rai);

Kt = capital borrowed in period t (baht);
= net non-farm and livestock income in

pe riod t-1 (baht); and
= durable-capital replacement in period

t

2. Discounted Objective Function Coefficients
The multi-period model extends over the period 1977178 to
1981/82. The basic input and output coefficients come from
the survey and are the same as in the single-period model.
The cost and price parameters have been arrived at in 3
ways. For the 5th period, survey values are used, being the
best estimate of 1981/82 actual cost and prices for the
province. For periods 1 to 4, however, costs have been
projected backwards on the basis of the trends in average
variable costs of production in Korat, over the 5-year
period. Crop prices and yields in year 1 to 4 have been set
at their actual provincial levels according to agricultural
statistical records. All costs and prices are adjusted to
their 1978 real value,37 and the flow of costs and revenues
are discounted to thei r present value at the beginning of
year 1 to account for the time preference of capital.38

The practice of first deflating into real terms the cost and
revenue flow, and discounting the real net revenues, is
standard recommended practice, when price inflation is
significant,39 and is obviously a necessity when annual
incomes are of interest. It is someti mes suggested,.
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however, that cash flows should be forecasted in monetary
terms.40 The rationale in those cases, however, is
generally in terms of corporation tax and capitaL investment
grants which makes the suggestion inapplicable to the
problem of smaLL farm investment. The need for comparable
annuaL incomes calls for the use of real values.

Discounting all cost and revenue coefficients is necessary
(a) to arrive at a single, compressed value, summarising the
net return over five years (the value to be maximised), and
(b) to enable comparison of annual income figures between
any two years.

All revenue coefficients (si,ts), capital coefficients
(ci,ts) and prices of hired inputs (em,tS, fm,ts, dm,tS and
gts) are discounted using the prevailing market interest
rate of 7%.

3. Model Structure
The multi-period model takes the following form

Ca) Objective Function

~ ~ em,t . Tm,t -; tr.fm,t Wm,t
{l+r)t-l (l+r)t-l

r. Y t Kt
t

(6.82)
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Where P = the value to be maximised: net present
value of net farm income over five years
(baht);

s· t1, = net revenue per rai of crop i in year t
(baht/rai);

X· t1, = area of crop i in year t (rai);
r = market interest rate;

= cost of hiring one man day of hired labour
;n month m of year t (baht/day);

= man-days of hired labour in month m of year
t;

= hours of hired walking tractor in month m
of year t;

= cost of hiring one hour of big tractor in
month m of year t (baht/hour);

= hours of hi red tractor in month m of year
t;

= cost of hiring one hour of walking tractor
;n month m of year t (baht/hour);

= cost of borrowed capital in year t
(interest rate); and

Kt = borrowed capital in year t (baht)

The objective function is maximised subject to the
constraints set out in the following sections.

(b) Land Constraint Set
Paddy land :

r hi,1 ,1 Xi,1 ,1 < M1,1 (6.83)
;

1; h· t X· < Mm,t (6.84 to 6.141)
1 1,m, 1,m,t -
r hi,12,5 Xi,12,5 < M12,5 (6.142)
;

i = 1 to 8
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A set of 60 constraints where

h, =1,m,t land required for each rai of paddy crop i
in month m and year t (rai);

X. t =1,m, area of paddy crop i in month m and year t
(ra;); and

= paddy land available in month m and year t
(ra;)

Upland :

r hi,1,1 Xi,1,1
i

(6.143)

r h· t X· t1,m, 1,m,
i

(6.144 to 6.201)

r hi,12,S Xi,12,5 ~ N12,S
i

(6.202)

i = 9 to 12

A set of 60 constraints where

hi,m,t = land required for each rai of upland
crop i in month m and year t (rai);

x·1,m,t = area of upland crop i in month and year
t(rai);

= upland area available in month m and
year t (ral)

Subsistence paddy land
z h· 1 X· 1 s Q1 (6.203)
i 1, 1,

r h· tX. t ~ Qt (6.204 to 6.206)
i 1, 1,

z h· 5X· 5 ~ Q5 (6.207)
i 1, 1,

i = 1 to 8
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A set of 5 constraints where :

h· t = land required for each rai of paddy crop1, in year t (rai);

X· t = area of paddy crop in year t (rai); and1,
Qt = minimum paddy area necessa ry for fam ily

subsistence in year t (rai)

(c) Labour Constraint Set

r k· 1 1 X· 1 1. 1" 1"1
(6.208)

r k. t X· t. 1,m, 1,m,
1

- L tm, (6.209 to 6.266)

~ ki,12,5 Xi,12,5 - L12,5 < E12,5
1

(6.267>

A set of 60 constraints where :

k·1,m,t = Labour requirement of one rai of crop i
in month of year t (days);

Xm,t = area of crop i in month m of year t
(rai);

Lm,t = hired labour in month m of year t (man
days); and

Em,t = family-labour available in month m of
year t (man days)

(d) Big-Tractor Constraints

r e, 1 1X, 1 1. 1" 1"
1

- T1, 1 (6.268)

rt· X· - T <F (6.269 to 6.326). 1,m,t 1,m,t m,t - m,t
1

~ti,12,5Xi,12,5 - T12,5 s F12,5 (6.327>
1

A set of 60 constraints where :

L, t = big-tractor-hours requi red by one rai1,m, of crop; in month m of year t;
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X. = area of crop i in month m of year t1,m,t
(ra;)i

Tm,t = big-tractor-hours hired in month m of
year ti and

Fm,t = big-tractor-hours owned in month m of
year t (= Q)

(e) Walking-Tractor Constraints

1: Pi,1,1 Xi, 1,1- W1, 1
i

(6.328)

1: p. X· - W1,m,t 1,m,t m,t
i

(6.329 to 6.386)

1: Pi,12,5 Xi,12,5 - W12,5 ~ G12,5
i

(6.387)

A set of 60 constraints where :
Pi,m,t = walking-tractor-hours required by one rai

of crop i in month m of year ti

X· = area of crop i in month m of year t (rai);1,m,t
Wm,t = walking-tractor-hours hi red in month m of

year ti and

Gm,t = walking-tractor-hours owned in month m of
year t (= Q)

(f) Buffalo Constraints

t qi,1 ,1 Xi,1 ,1 ~ H1,1 (6.388)
i
t q. X· t ~ Hm,t (6.389 to 6.446)
; 1,m,t 1,m,

t qi,12,5 Xi,12,5 ~ H12,5 (6.447)
i

A set of 60 constraints where :

qi,m,t = buffalo-days required by one ra; of crop
; in month m of year

X·1,m,t = area of crop i in month m of year t
(ra;); and
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Hm,t = buffaLo-days owned in month m of year t.

(g) Capital Constraints
For t = 1 :

~ Cit Xi t + 1: ~ t ~ t + 1: em t Tm t + 1: fm t Wmt
" , m" m" m"

(6.448)

And for t = 2, to t = 5 :

1: c. 2
. ",--
(1+r) 1

Xi, 2 + 1: dm, 1
m--
(l+r )0

Lm,l + 1: em, 1 Tm,1
m-
(l+r)O

+ 1: fm, 1 tin, 1 + Y 1 Kl
m-- --

(l+r)O (l+r)O

- a. r s. 1 X. 1. " ,,1--

(l+r )0

(6.449)

~ ci t Xi t + 1: dm t-l Lm t-l + r em t-l Tm t-l
1-'- ' m' , m ' ,
(l+r)t-l (1+r)t-2 (1+r)t-2

+ 1: fm t-l
m '

(l+r) t-2

~lm, t -1 + Yt -1

(1+r)t-2

Kt-1 - a. 1: ci , t-l Xi, t-l

(1+r)t-2

(6.450 to 6.451)

re. 5. 1,
1--

( l+r)3

X. 3 + r dm 4 Lm 4 + z em 4
1, m-'- ' m-'-

(l+r)3 (l+r)3

(6.452)
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A set of four constraints where :

C. t1 ,

x. t1,
dm, t-l

em,t-l

'Yt-l

y

r

= capital requirements of one rai of crop i
in year t (baht);

= area of crop i in year t (rai)
= cost of one man-day of hired labour in

month m and year t (baht/day);
= man-days of hired labour in month m of

year t-1;
= cost of hiring one hour of big tractor in

month m of year t-1 (baht/hour);
= hours of big tractor hired in month m of

year t-1;
= cost of hiring one hour of walking tractor

in month m of year t-1 (baht/hour);
= hours of walking tractor hired in month m

of year t-1;
= cost of borrowed capi tal in year t-1

(interest rate);
= amount of borrowed capital in year t-1

(baht) ;
= marginal propensity to save;
= net revenue per rai from crop i in year

t-1 (baht/rai);
= area of crop i in year t-1 (rai);
= borrowed capital in year t (baht);
= a function of the MPS given by the value

of .Sa;
= net income from non-farm and livestock

sources in year t-1 (baht);
= durable-capital replacement in year t

(baht); and
= market interest-rate.
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Annual borrowing is limited constraints identical to
equation (6.77) in the single period model

K1 < J1 (6.453)-

Kt < Jt (6.454 to 6.456)-

K5 < J5 (6.457)-

Where Kt = capital borrowed in year t (baht); and
Jt = borrowing limit in year t (baht).

4. Calibration
The calibration of the multi-period model is the same in
principle as for the basic single-period model. The values
in the farm-enterprise budgets <Tables 6.2 to 6.13) which
relate to the survey year 1981/82, are fitted to year 5 (the
final year) in the multi-period model, since the model
covers the period from 1977178 to 1981/82. The coefficients
in the tables are, however, adjusted to their 1977 values
and a lso di scounted to the beg inni ng of 1977 before bei ng
entered into the multi-period model. The method used to
derive values for the parameters in years 1 to 4 in the
model has already been described (Section e.2); published
figures are used for prices and yields while costs are
estimated backwards on the basis of published trends.

This completes the discussion of the methodology used in the
linear-programming analysis. Although the design and
calibration of the models can generally be seen as
methodologicaL considerations, those exercises generate a
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lot of information about the farm economies being
investigated and are in one sense the fi rst stage of
results.

It now remains to present the resuLts of running the models
in order to answer research questions concerning the demand
for credit on the various modeL farms.
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CHAPTER 7 :
EVALUATING THE DEMAND FOR CREDIT: RESULTS

A Introduction

We pick up at this point from the questions raised at the end of
Chapter 3 concerning the possibLe reasons why smaLL farmers tend
not to borrow from institutionaL Lenders. This chapter is
intended to accomplish two things. First, it is intended to lead
to some detailed statements about the demand for credit among the
survey farmers, especially smaLL farmers. Second, drawing on the
patterns of demand which emerge, it is .intended to Lead to some
concLusions about why smaLL farmers tend not to partcipate in the
institutional credit market.

The modeLs deveLoped in the Last chapter wiLL enabLe us to derive
optimaL borrowing amounts and associated incomes for different
groups of farmers, and to compare these with actuaL borrowing
amounts derived from the survey. Of particuLar interest wiLL be
the comparison for farmers who have no institutional affiliation
(independent farmers - here LargeLy synonymous with small
farmers). This wiLL give an indication of the degree to which
independent farmers currentLy borrow sub-optimal amounts.
Section Band C deaL with these issues.

The anaLysis is then eLaborated in Section 0 bringing in the
issue of whether or not independent farmers wish to borrow from
an institution. It is a probLem for aLL programming studies to
know whether to interpret resuLts essentiaLLy as description or
prescription. If independent farmers borrow low amounts, is it
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because of a credit shortage (in which case, the modeLs are
descriptive) or is it because they do not wish to borrow more (in
which case, the modeLs are prescriptive)? A measure of a

farmer's demand for institution credit faciLities is used in
Section 0 as an indicator of the extent to which independent
farmers face a supply shortage; farmers wanting to register with
a credit institution are assumed to face supply problems in the
informal market. A number of tests are carried out in Section 0
to validate this indicator. In pursuing the validation issue,
crude tests are made of two of the research hypotheses presented
at the end of Chapter 3: is it because of high real borrowing
costs, or because of risk to consumption credit that small
farmers tend not to borrow from institutions?

Having quantified the demand for credit in Section C and drawn
some conclusions about the importance of a credit suppLy shortage
in Section 0, there foLlows in Section E an enumeration of some
specific disadvantages faced by independent farmers, as a result
of operating outside of the institutional credit market.

Before proceeding, it is necessary to make a distinction between
demand for credit and demand for institutional credit. A farmer
may have need for credit, but not want to borrow on the formal
market. Alternatively, a farmer may have no need for more
credit, but nevertheless want to switch to an institutional
lender.

Before anything can be said about demand for institutional
credit, we must first know something about the pattern of demand
for credi t in general. Thisis the starti ng poi nt. If it can be
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shown that under their current capital-suppLy situation, farmers
stilL demand additional credit, then we know that the
introduction of institutional credit wiLL have a potential volume
effect. If this is so, we know that it is not because of
sufficiency of existing supply that farmers do not borrow
formalLy. We then want to know why farmers do not borrow from
the formaL market to make up for the shortage of the volume of
credit. This could be, for example, because of the high
borrowing cost, the risk to consumption credit or the lender's
rationing procedures.

If there is no demand for additional capital because current
supplies are sufficient, we have some evidence that the lack of
formaL borrowing is related to a Low potential demand. This lack
of demand for additional credit would not, on its own, be
sufficient to prove a lack of demand for institutional credit,
however, since farmers may (a) prefer to switch to institutional
sources from existing sources because of the Lower price; Cb) may
want to use institutional credit as a substitute for savings; or
Cc) whiLe not displaying a demand for more credit at the moment,

may simpLy wish to have the priviLege of being registered with a
formal credit institution.

The first question examined then, asks whether smaLL farmers need
additional supplies of borrowed capitaL, and if so, how much they
need.

The single-period LP modeL is used to quantify the reLationship
between capital input (especi ally bor rowed capi ta L> and output,
and to derive optimal LeveLs of credit which the model farm can
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absorb. The results give estimates of the potential or latent
demand for credit. The issue of demand for institutional credit
facilities is taken up in a subsequent section.

8 The Impact of Credit on Farm-Plans: optimal plans as credit
availability is varied

As a necessary preliminary to the discussion on the relationship
between credit and revenues, the following section describes the
way in which optimal farm-plans change as certain parameters are

varied. This is intended to follow on from the more general
description of the North-East region's agriculture given in
Chapter 5 and to provide a context for the more specific
parametric analyses presented later in this chapter. The
description of the pattern of changes in farm plans has been
produced by running the models in an exploratory fashion,
systematically varying important parameters and recording the
patterns in the optimal solutions.

Th e f0 II0win g far m-p lans des cri be w hat hap pe n s w hen cred itis
varied in both single and multi-period models.

The farmer with no credit available for production expenses can
use only what he has saved in cash or in kind from the previous
year. He is able to grow almost as much paddy as he can, given
his family labour supply. It is the labour which acts as the
initial constraint on expansion of paddy production, unless paddy
land area is small enough to become a constraint before labour
days are exhausted. Lacking the capitaL, he cannot hire labour
to supplement family labour. With no credit, the farmer can grow
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some fertiLized paddy, but a good haLf stiLL remains
unfertiLised1 and buffaLo power is used for preparation of land
for both types of paddy crop.

Since upLand and paddy Land are considered in the short and
medium term to be non-interchangeabLe, the 2 crop categories do
not compete for land; onLy for Labour, traction and capitaL.2

As more capitaL becomes avai Lable through borrowing, the fi rst
activity to increase is kenaf production. This is because of
kenaf's comparatively good net-revenue coefficient and yet its
low capital requirements compared to cassava. Kenaf rai expand
with more credit until sufficient credit is available for all the
upland area to be planted under kenaf. Over a certain capitaL
threshold when kenaf production becomes possible, expansion of
kenaf rai requires some reduction of fertilized paddy; the
marginaL revenue from putting unused upland area to kenaf is
greater than the incremental revenue gained by substituting
ferti lized for non-ferti lized paddy. Paddy area actually faL ls
slightLy, as resources are diverted to kenaf. At the point when
all upland is used for kenaf, production can no longer increase
extensively. Capital deepening3 occurs as some of the early
unfertil ized paddy is replaced by fertiL ized paddy (stiL l using
buffalo for land preparation). With greater capital inflow all
paddy becomes fertilized and continues to increase towards the
maximum area subject to labour constraints. Tractor hiring
accompanies the expansion of upland crops.

Cassava begins to appear on the upland area when capital supply
increases above the threshold which allows for the relatively
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high costs of tractor hiring and transportation to market

involved in cassava production. With more capital available,

more kenaf is switched to cassava and again there is some

reduction in paddy area. When cassava area has reached a certain

point, labour begins to be hired to supplement family labour.

Hi red labour facil itates expansion of paddy production, to make

up for the labour resources diverted from paddy to upland crops.

Paddy area planted increases to a point where available buffalo

power becomes a constraint.

The optimal farm plan, using as much credit as possible,

therefore involves just three crop types: cassava, early and late

fertilized paddy. With lower borrowing-limits, it variously

involves combinations of fertilized and unfertilized paddy, kenaf

and cassava.

Paddy prepared by walking tractor never appears in the solution

for the single-period model, since the small area of paddy land

left unproductive would have to be worked almost entirely using

hired resources of labour and walking tractor. The unit costs

involved are greater than the expected net revenues (marginal

cost (MC) > margi nal revenue (MR».

There are 2 upland crops which do not appear in the solution:

maize and sorghum. Their appearance in the survey farms may lead

to doubt about the model's representative validity. The

explanation of their absence in the model's solution lies,

however, in the question of yieLds, and the modeL is found to

fairly accurately reflect reaLity.

Maize yields facing farmers in the survey were very low due to
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locally severe drought, with an average of 143 kg/rai, compared
to an average korat yield of 334 kg/rai for the same year.
Entering the lower (survey) yield in the modeL, maize became very
uncompetitive compared to both cassava and kenaf. Its
uncompeti tiveness also resulted in the absence of sorghum from
the soLution, since sorghum is only grown with maize. On its
own, sorghum cannot compete with cassava or kenaf, or with maize.
It is, however, grown in rotation with maize, being pLanted in
September after the August maize harvest. In this way, the
maize/sorghum plan competes with an aLL cassava or an all kenaf
upland production pLan. The survey maize yieLd was so low that
neither maize nor maize/sorghum could compete with the other two
crops. By incrementing the maize net revenue coefficient
upwards, we can see what happens if maize yields are nearer the
provincial mean level. At the point when the maize/sorghum
summed net revenue exceeds that of casssava, the pLace of cassava
in the soLution is taken by maize-foLLowed-by-sorghum and cassava
does not appear at all. This illustrates their competitive
reLationship, and the complementary relation ship between sorghum

and ma ize.

The model farm either produces all cassava, or all maize/sorghum
on its upland area, depending on the relative profitability of
the two alternatives. Kenaf is not competitive in the same way
with any of the upland crops. With maize yield at the higher
level, kenaf remains an opti on for the farmer with insuffi cient
capital to invest in either cassava or maize/sorghum.

Parametising credit in a model with an upward adjusted maize
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revenue, kenaf is the first upland crop to expand as capital

inflow increases and expands unti l all upland area is used. At

that point, maize/sorghum begins to replace some kenaf area, the

th ree crops bei ng produced together unti l suffici ent capi tal is

availabLe to pLant aLL the upLand to maize/sorghum. This is the

same pattern dispLayed by kenaf and cassava when maize is at the

Lower y ie l d,

This he l p s expLain the cropping pattern observed in the survey

(and gives evidence to the modeL's goodness-of-fit). ALL of the

survey's 42 sorghum growers pLanted maize before thei r sorghum

crop. On the other hand, no farmer pLanted sorghum, maize and

cassava together (though 8 farmers planted cassava and maize).

This is what we would expect if cassava and maize/sorghum are

competitive, and sorghum and maize are compLimentary. Kenaf was

planted along side both maize/sorghum and cassava in the survey.

C Measuring the Demand for Credit

In the folLowing, a distinction is made between 2 generalised

farm-types: an independent farm and a farm that has access to

BAACcredit facilities, (the first two of the four singLe-period

models Listed in Section A.4 of Chapter 6). The two modeL farm-

types differ in terms of their land and owned-capitaL resources

(TabLe 7.1), since there are significant differences between the

BAACand independent farm groups in the survey with respect to

these resources. Since aL L other resources show no great

variation between the groups, these are kept at the whoLe-survey

Level for both farm types.
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Apart from land and savings, therefore, the two models are
essentially the same. The implicit assumption here is that BAAC
and independent farms are essentially similar, existing side by
side, and facing the same production possibilities, costs and
revenues. For the purpose of looking at demand for credit, they
differ only in terms of capital and land.

Table 7.1 Resource Profiles for a Model BAAC and Independent
Farm

Total
land (rai)

Paddy
land (rai)

Upland
(r a f )

Savings at
start of crop
year (baht)-----------------------------------------------------------------

Independent
farm

14.9 8.1 6.8 1,384

BAAC farm 30 13.9 16.1 3,714-----------------------------------------------------------------
Source: Survey 1

1. Single-Period Solutions for an Independent Farm
With credit availability set as unlimited (K has no upper
bound, or J is set at a very high level in Equation 6.79),

an optimal farm plan is produced which gives the pattern of
activities and resource employment when borrowing is not a
constraint (Table 7.2).

Three types of crop are grown; early and late paddy, both of
medium technology (ferti lized and using buffalo), and cassava.
All upland is devoted to cassava and all usable land is brought
into production. The optimal amount of credit that a farm with
these resources can use is 1,472.37 baht.
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Table 7.2 Solution for an Independent Farm with Unlimited and
Survey levels of Borrowing

Unlimited Survey level

Early
II

paddy, F,T
II F,8
II UF,T
II UF,8

3.60*
II

II 3.24

Late paddy,

II ..

F, T
F,8

UF,T
UF,8

4.50 4.86II "

II II

Cassava
Kenaf
Maize
Sorghum
Total Area
Cropping Intensity (r.)
Big-Tractor-hours hired
Walking-tractor-hours hired
Hired Labour days
Credit (baht)
Objective (baht)
Shadow price of credit (bht/bht)

6.80
5.20

14.90 13.30
100.00 89.28

5.43 4.16

1,472.37 281 .00
9,667.26 8,247.41

0.00 2.62

Note : F = fertilized
UF = unfertilized
T = waLking tractor
8 = buffaLo
* aLL crop figures in rai

Source lP Model Solutions

In order to estimate the degree of demand for credit for survey
independent farmers, the figure is compared to the representative
actuaL borrowing level during the survey year. The mean LeveL of
production Loan taken was 281 baht, a figure considerably lower
than the optimal loan size produced by the modeL. Table 7.2 also
shows the soLution for a modeL independent farm at a mean survey
level of borrowing. Though this low mean figure gives some idea
of the Level of borrowing, it conceals the real pattern of
borrowing which is highly skewed. Out of the 217 independent
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farmers, only 29, or 13%, took a production loan in the survey
crop year, while the other 87% borrowed nothing for production.
The median becomes a better representative borrowing level for
the group as a whole, and this equals zero. However, it is
perhaps most useful to consider the independent farmers as two
groups, one which borrowed for production and one which did not.
Splitting the independent farmers into two groups Like this means
that it is no longer possibLe to use the optimaL borrowing leveL
from the whole-group model as the one with which to compare
actual borrowing LeveLs. This is because that modeL assumes
overall LeveLs of land and savings which may be different from
the resource profiles of the 2 sub-groups. Separate models are,
therefore, constructed to represent the two sub-groups more

closeLy than does the whole-group model (the last two of the four
single-period models listed in Section A.4 of Chapter 6).

2. Single-Period Solutions for a Borrowing and Non-Borrowing
Independent Farm
As with the division into independent and BAAC farmers, it

is onLy the resources of land and savings which differ

signi ficantLy between the 2 sub-groups, so all other
resources are set the same for both groups. The 2 modeL
farm types representing the 188 non-borrowing independent
farmers and the 29 borrowing farmers have resource profiles
ass e t 0 uti n Tab Le 7.3. ALL 0 the r res 0u rce s are asin the
basic modeL as presented in Chapter 6.
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Table 7.3 Resource Profiles for a Model Borrowing and Non-
Borrowing Independent Farm

-----------------------------------------------------------------
Total
land
(rai),

Paddy
land
(rai)

Upland
(rai)

Savings at
beginning
of crop year

(baht)-----------------------------------------------------------------
Non-borrowing Inde-
pendent farm 14.03 7.72
Borrowing Independ-
ent farm 21.04 11.14

6.31 1,454.9

9.90 1,020.3

-----------------------------------------------------------------
Source: Survey 1

Table 7.4 Solution for a Non-Borrowing Independent Farm, with
unlimited and survey levels borrowing

Early paddy F,T
II II F,B
II II UF,T
II II UF,B

late paddy F,T
II II F,B
II II UF,T
II II UF,B

Cassava
Kenaf
Maize
Sorghum
Total Area
Cropping Intensity %
Big-Tractor-hours
Walking-Tractor-hours
Hired Labour days
Credit (Baht)
Objective (Baht)
Shadow price of credit (bht/bht)

UnLimited Survey Level

3.09
2.81

4.63 4.91

6.31
4.24

14.03 11.96
100.00 85.25

5.04 3.39

1,216.90 0.00 .
9,203.44 7,567.04

00.00 2.62-----------------------------------------------------------------
Source LP Model Solutions
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TabLe 7.5 SoLution for a Borrowing Independent Farm, wi th
unlimited and survey Levels borrowing

Ea rLy paddy F,T
" " F,B
" " UF,T
" " UF,B

Late paddy F,T
" " F,B
" " UF,T
" " UF,B

Cassava
Kenaf
Maize
Sorghum
Total Area
Cropping Intensity ~
Big Tractor hours
Walking Tractor hours
Hired Labour days
Credit (baht)
Objective (baht)
Shadow price of credit (bht/bht)

Source: LP ModeL SoLutions

Unlimited Survey Level

7.63 7.14

3.50 3.99

9.90
9.90

21.03 21.03
100.00 100.00

7.91 7.91

3,062.29 2,103.45
12,943.83 12,448.58

0.00 1.02

We have seen that the mean borrowing level is considerably
lower than optimal for independent farmers as a whole. What
of the two sub-groups, the borrowers and the non-borrowers?
The borrowers in the survey have a mean borrowing level of
2103.45 baht, while the equivalent figure for non-borrowers
is zero. Solutions are presented in Tables 7.4 and 7.5 for
the models representing the two groups. The models have
been run with borrowing set to the respective mean survey
values (0 and 2103.45) and the respective solutions for
unlimited borrowing are shown alongside.

Looking first at the non-borrower (Table 7.4) and the whole
group (Table 7.2) models together (since the whole group
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model largely reflects the majority of non-borrowers), a

comparison of solutions with survey and unlimited levels of

borrowing reveals the following. The solutions with survey

credit levels. have lower objectives (net farm incomes), they

produce less profitable crops and have lower levels of

technology and capital intensity. Thus, with less capital,

fertilized early-paddy is replaced by unfertilized early-

paddy, and cassava is replaced by the less capital-intensive

and lower priced kenaf. All 'available capital is used up

and the difference between optimal and actual borrowing is

1216.9 baht.

The shadow price4 of borrowed capital is high at 2.62 for

both non-borrowers and whole-group models. One addi tional

baht borrowed would produce a return of 2.62 baht, a 262%

rate of return. This high shadow price is a measure of the

scarcity value of borrowed capital and indicates a strong

positive demand for credit among independent farmers as a

whole group, and among the 87% who did not borrow in

particular. The positive demand indicated by high shadow

prices, at this stage of the discussion, have to be

interpreted as latent demand since we have not yet

established whether or not farmers operating with these low

levels of credit wish to borrow more.

The same comparison for independent farmers who did borrow

<Table 7.5) reveals a similar but not so striking pattern.

With the survey LeveL of borrowing, there is a very smaLL

substitution of non-fertiLized for fertiLized paddy, and
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kenaf replaces cassava, the area of upland crops slightly
decreasing as it does for the non-borrowers. The survey-
level solution is a lower technology solution with a less
profitable upland crop, but is nearer to the optimal than
for the non-borrowers survey-level solution. The difference
in borrowing betwen actual and optimal credit is 958.84
baht, and the shadow price of credit at survey borrowing
level is 1.02. We conclude that the independent farmers who
did borrow, partially satisfied their demand for capital,
borrowing 2,1104 baht of the optimal 3,062 baht, but that
demand still remains positive though not so high as for non-

borrowers.

Before extending the analysis to include the demand for
institutional credit, the analysis above is repeated for
BAAC farmers, to make a comparison of credit demand between
farmers with and without access to insHtutional credit.

3 Single-Period Solutions for a BAAC Far.
Table 7.6 presents the solutions for the BAAC model run with
unlimited credit availability, and with a borrowing limit
equal to the mean loan size of surveyed BAAC farmers (5,568

baht).

The two solutions are the same because the survey
borrowing level exceeds the optimal. If the negative
difference between actual and optimal borrowing for
independent farmers indi cates sub-cp t im al bor row ing, wha t
does a positive difference mean? Super-optimal borrowing
makes no sense if the model is well-fitted. The explanation
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Table 7.6 Solution for a Model BAAC Farm with Unlimited and
Survey-levels of Borrowing

Early paddy: F.T
" " F.B
" " UF. T
" " UF .B

late paddy: F.T
" " F.B
" " UF. T
" " UF.B

Cassava
Kenaf
Maize
Sorghum
Total Area
Cropping Intensity (X)
Big-Tractor-hours
Walking-Tractor-hours
Hired labour days
Credit (baht)
Objective (baht>
Shadow price credit (baht/baht)
Slack credit (baht>

Source LP Model Solutions

Unlimited

9.27

4.18

16.09

29.54598.51
12.86
41.90

3,579.24
17,818.13

0.00
0.00

Survey Level
(5568 baht>

9.27

4.18

16.09

29.54
98.51
12.86
41.90

3,579.24
17,818.13

0.00
1,988.76

lies in the substitution effect of borrowing. The model
assumes that savings at the beginning of the production year
are all invested in farm production. If only a part of
savings were used, the optimal borrowing level in the
solution would rise because there would be less owned
capital to cover production expenses. The positive
difference of Table 7.6 indicates that BAAC farmers borrowed
1,989 baht beyond what would have been necessary if all
savings were used. Looked at another way, invested savings
were reduced by 1,989 baht and credit increased by that
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amount. The slack credit value in Column 2 of Table 7.6

farmers substituted credit for savings.
therefore gives an indication of the degree to which BAAC

savings together come to well above the average level of

This explanation is supported by the relationship between
agricultural expenses and production loans for the survey
BAAC farms. The average production loan pLus the average

agri cul tural expenses. The onLy reasonabLe explanation for

savings.

this pattern in the survey data is that loans substitute for

Far from facing a capital shortage in the farm, the BAAC
'It

clients employ optimaL amounts of capitaL and are in a
position where they can reduce the proportion of their
savings invested in the farm, by borrowing high amounts to

subs ti tute savings.6

D Interpreting the Demand for Credit

1 Normative or Positive Interpretation of Model Results?
The conclusion from the previous section is that BAAC
farmers employ capital at optimal leveLs, while independent
farmers, using aLL their savings and not borrowing as much
as they need, employ sub-optimal amounts. What this means
for farm income is that under current technology, BAAC
farmers have more or less reached the best income Levels
possible for them. On the other hand, independent farmers
could achieve higher farm-incomes if they used more credit.

Up to this point, it has not been necessary to draw the
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distinction between the normative and positive
interpretation of the LP model results. Very simply, the
difference is this: considered normat;vely, the high shadow-
prices of credit for independent farmers indicate only a
latent demand. They tell us how the farmer would value
additional credit if he were to operate in an optimal
fashion, according to the model's assumptions. This latent
demand mayor may not be potential demand, depending on
whether or not farmers approximate to those behavioural
assumptions (depending on whether or not they want to
increase their borrowing). If a farmer does not want to
optimise production in this sense, demand remains latent and
he cannot, strictly speaking, be said to demand more credit
even though his farm could absorb it.

Considered as a positive model, the high shadow-prices of
credit indicate not only a high potential-demand for credit,
but also a supply s~ortage. If farmers are indeed behaving
according to the model's assumptions, sub-optimal borrowing
cannot be explained by contrary assumptions regarding
behaviour, and must lie in a limited ability to borrow. In
this case, the survey level of borrowing can be regarded as
an indication of the degree of supply constraint; as an
effective borrowing-limit. Borrowing independent-farmers
with an average loan of 2,103 baht can be assumed to face an
effective borrowing-limit of that amount, if indeed they
desi re to borrow more than that amount.
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In the following section, a number of tests are made to

determine whether the resuLts of the LP models shouLd be
interpreted normativeLy or positiveLy. EssentialLy, the
question under investigation is to what degree do
independent farmers face a credi t supply shortage? The LP

models suggest that they do if farmers are operating
optimally according to the models' assumptions. In this
section, we are answering the question not with measures of
demand derived from the models, but with measures of demand
expressed by the interviewed farmers. If independent
farmers tend to express a need for additionaL credit, we
have some justification for interpreting the model results
positively. If, on the other hand, they tend to be
satisfied with current Levels of borrowing and production,
the results have to be taken as normative.

Firstly, the degree of expressed shortage of supply is
measured using the expressed demand for institutional credit
facilities as an indicator. Secondly, there are two series
of tests, which attempt to vaL idate this measure of suppLy
shortage. The first series of tests evaLuates the vaLidity
of the assumption that farmers wanting institutional credit
facilities face a credit suppLy shortage. The second series
of tests evaluate the vaL idity of the converse assumpti on:
that farmers not wanting institutional credit facilities
face no credit suppLy shortage. A distinction is made in
the discussion between group A farmers (those who want to
register with a credit institution) and group B (those who

do not want to).
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2 Measuring the Importance of Credit Supply Shortage using
Demand for Institutional Credit Facilities as an Indicator
In order to make some estimation of the relative importance
of supply shortage vis a vis lack of incentive to borrow,
independent farmers were asked whether or not they would
want to register with a credit institution if they had the
chance. Out of 217 independent farmers, 170 (or 787.) wanted
to register with a credit institution. This is made up of
777. wanting to register with BAAC and 17.wanting to register

with a cooperative.

Assuming the desire to register with a credit institution
and the disatisfaction with existing credit sources are
reLated, this measure can be used as an indication of
numbers who face some degree of suppLy constraint.

Certain qualifications are necessary, however. Those who
responded positiveLy wiLL include farmers who want to become
clients of an institution for a variety of reasons. This
may be because of low interest rates, the possibility of
larger loans, greater rel iabi lity or other reasons such as
prestige. It becomes necessary to determine how many
respondents wanted institutional credit facilities because
of the inadequacy of their existing credit supply.

It is possible to make a number of approximate tests of the
relative importance of supply-shortage as a factor behind
the expressed desi re to register. This amounts to testing
the vaLidity of using that expressed desire as an indicator

of credit-shortage.
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3 Testing the Validity of using Demand for Institutional
Credit FaciLities as an Indicator of Credit SuppLy Shortage

(a) VaUdating the assumption that farmers wanting
institutionaL credit face a credit shortage: the most
important anticipated benefits of registration
In a separate question, farmers were asked what they
thought were the most important anticipated benefits of
registration with the BAAC. The responses of farmers
who wanted to register listed under first and second
most important benefits, are given in Table 7.7.

TabLe 7.7 Reasons for Wanting to Register with a Credit
Institution, for a SampLe of 170 Independent Farmers
desiring Institutional Registration

Reason 1st most important 2nd most important
reason reason
frequency % frequency x

1 • Cheaper Loans 112 (65.9) 26 (15.3)
2. Larger Loans 17 (10.0) 24 (14.0)
3. Quicker Service 4 ( 2.4) 38 (22.4)
4. More reliable service 24 (14.0) 54 (31.8)
5. Advice 1 ( 0.6) 2 ( 1.2)
6. Others (e.g. prestige,

savings) 12 ( 7.1) 26 (15.3)--------------------------------------
170 ( 100) 170 ( 100)

Source Survey 1

The responses can be grouped into 2 categories: those
that can be related to the need for more, or more
ti mely credit (1-4) and those that cannot (5,6).
Cheaper loans enable larger loans to be borrowed for a
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given price, and so response (1) is just as much an
indi cation of supply shortage as response (2). A

supply shortage ensues not just through lack of
availabil ity of credi t sources, but also through lack
of timely supply, and this is a commonly reported
problem among Thai farmers. The 'quicker servi ce' and
'more reliable service' responses, therefore, can
equally be associated with supply constraints.

Supply-shortage related responses were named as the
most important by 92X of the farmers who wanted to
register, and as the 2nd most important by 84%.

The indication is clearly that independent farmers
wanting to register with an institution, want to do so
largely because of problems in credit supply in the

non-institutional credit market.

(b) Validating the assumption that farmers wanting
institutional credit face a credit supply shortage:
Reasons for not registering so far

A second test is provided by the results of a question,
which asked independent farmers why they had not
registered with BAAC so far. Reponses are set out in
Table 7.8. Only response (4) in Table 7.8 indicates a
lack of demand for credit, while all of the others are
compatible with the proposition that these farmers want
to regi ster because of credi t supply problems <though
we can say nothing about response (6». Some evidence
is provided for the assertion that it is because of
supply problems that the farmers want to register, by
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the large percentage (74%) who have not given response
(4) as the most important. As for the 26% who said
they hadn't registered so far because they had no need

for credit, this suggests, (since they do not normally
appear to face a capi tal shortage), that thei r desi re
to register does not indicate a capital supply
shortage.

This would be the most conservative interpretation.
However, we are not obliged to make this interpretation
since it could well be that although a Lack of demand
has kept the 26% of farmers from applying for
registration in the past, at the time of survey, they
did in fact want the credit faciLities offered by a
credit institution. Indeed, we are forced to make the
latter interpretation if the 2 tests above are
considered together: aLthough 26% said that they
hadn't registered to date because of lack of demand for
capital, 92% indicated that they want to register now
because of the benefits that will accrue in relation to

borrowing.
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Table 7.8 The most important reason for not registering with
BAAC so far, for a sallple of 170 independent farmers
desiring institutional registration

Reason Frequency %

1. Uncertain about the procedure 70 (41.2)

2. Never been invited 35 (20.6)

3. Difficulty in deaLing with officiaLs 14 ( 8.2)

4. No need for producti on credi t 44 (25.9)

5. Risk of losing normal supply of
consumption credit 1 ( 0.6)

6. Other 6 ( 3.5)-----------------
170 ( 100)

Source Survey 1

We can concLude that a large majority (92%) of
independent farmers who want to register with an
institution, want to because of the benefit it wilL
give them with respect to borrowing. This, in turn,
implies that they face some degree of supply constraint
in the private credit market: high interest rates,
smaller loans, lack of timeliness or unreLiabiLity.
The reasons why they have not registered in the past
are quite compatible with the reasons why they want to
register now, except for 26%, most of whom appear now
to have expressed a demand for credit facilities.

Mul tiplying the proportion of independent farmers who
want to register with an institution (78%) by the
proportion of those wanting to register, who want to do
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so because of borrowing benefits (92%), it can be
stated that 72% of independent farmers appear to want
to register because of some degree of credit shortage.

Can we now conclude that for 72% of independent farmers
the resuLt of the LP analysis can be interpreted
positiveLy? What can be said with the greatest caution
is that for this sub-group there is no evidence against
interpreting the modeL results positively. They appear
to have credit supply probLems and, therefore, thei r
sub-optimaL use of credit, and related sub-optimal
production can be put down at least partly to capital
shortage. We do not know wha t othe r reasons might be
causing sub-optimaL use of credit, but the evidence is
at Least consistent with the hypothesis expressed in
the LP model which makes sub-optimality a result of

capital shortage.

As for the 28% who do not appear to need the credit
services of an institution at all, or who wanted them
pri mari ly for reasons other than capi tal shortage, do
we have to interpret the LP analysis normatively for
them? CertainLy if they have no problem of credit
supply, the model does not describe them well, but has
to be seen as prescribing for them. Two sets of
hypotheses can be tested, however, before we can
concLude that the group does not face a credit supply

shortage.
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(c) Validating the assumption that farmers not wanting
institutional credit face no supply-shortage: risk to
consumption credit and high borrowing costs as disin-
centives to register
It may be that the 22% who did not want to register
with an institution at aLL, stiLL face a credit suppLy
shortage but do not want to participate in the formaL

market for other reasons.

Two such reasons were identified as being of possible
theoretical importance in Chapter 3. The fi rst
suggests that smaLL farmers tend not to borrow formaLly
because registration with an institution wouLd risk the
loss of thei r normaL consumption-credit sources. The
second suggests that their tendency not to borrow
formally is reLated to the high totaL costs of

borrowing from an institution.

A test is made separateLy for each hypothesis. The
measurements are crude, but the tests give some
indication of whether either or both of the hypotheses
are Likely to be of any importance in the survey
farmers' decision to want to register or not.

The testing of the hypotheses invoLves using responses
to two questions put to farmers regarding borrowing
from a credit institution. The first asked farmers
whether they thought there were signi ficant costs of
borrowing from an institution in addition to interest
charges. The second asked them whether they thought
that borrowing farm-credit from an institution would
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risk the loss of their normal supplies of credit for

consumption.

A two-sample difference of proportions Z-test is used
to test each hypothesis. The principle involved is to
test whether the proportion of farmers scoring
positively on the disincentive measure is higher in the
sub-sample who did not wish to register than in the
sub-sample who did want to register. For the
borrowing-cost hypothesis, for example, the proportion
of farmers who consider total borrowing-costs to be
significantly higher than interest costs is compared
between the two groups. This proportion is expected to
be higher for the group of respondents who did not want

to register (group B).

The tests are set out formally in Appendix 2 with some
detailed discussion. The results are summarised in the

following:

Borrowing-cost hypothes;s
Fail to rej ect the null hypothesi s 10 : no di fference
between group A and B farmers with respect to the
proportion of farmers who consider total borrowing-
costs to be significantly higher than interest costs (P

= .95).

R;sk to consu.pt;on-credit hypothesis
Rej ect the null hypothesi s 20 : no di fference between
Group A and B farmers with respect to the proportion of
farmers who consider that registering with a credit
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institution wiLL risk Losing their normaL source of

consumption credit (P = .99).

FaiLing to reject hypothesis 10 Leads to the concLusion
that recognition of totaL borrowing costs is not
important in expLaining attitude towards registration;
respondents wanting to register are as LikeLy to
recognise the fuLL costs as respondents who do not want

to register.

Rejection of hypothesis 20, on the other hand, Leads to
the counter-intuitive conclusion that farmers wanting
to register are more LikeLy to recognise the risk of
Losing consumption credit supplies (see Appendix 1 for

a fuLL discussion).

The overaLL concLusion from the tests is that neither
'disincentive factors' are associated with a decision
not to want to register. What does emerge is that
farmers who do want to register have given the fuLL
costs of borrowing,(including risk to consumption
credit), greater consideration. The proportion of
farmers responding to the two questions with a 'don't
know', was far Less for group A than group B. Those
who want to register have considered the impLication~
(some 29% think that consumption credi t lines will be
risked, and some 37% think that there are significant
borrowing costs above interest charges),7 but they

nevertheless wish to register.
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We can concLude that aLthough farmers are to some
degree aware of these factors, there is no evidence
that they have an infLuence on a farmer's decision to
want to participate in the formaL credit market.

Two things have been achieved by these tests. FirstLy,
the hypotheses which state that high totaL borrowing
costs and risk of Losing consumption-credit sources are
important factors behind a Lack of demand by smaLL
farmers for institutionaL e red i t; cannot now be
accepted. With respect to the overaLL thesis being
presented, we have faiLed to accept two of the demand-
side hypotheses concerning smaLL-farmers participating

in the formal credit market (Chapter 3).

SecondLy, with respect to the interpretation of the LP
modeL resuLts, as normative or positive, there is no
evidence to suggest that group B farmers do in fact
face a capitaL shortage, inspite of their lack of
desire to register. It cannot, however, be said with
certainty that they do not face a capital shortage.
(If the tests had supported the original research
hypotheses, there would have been some evidence for the
assertion that group B farmers might, in fact, face a
capital shortage, but that they do not want institut-
ional credit for reasons of cost and risk of losing
consumption credit). We know now that these two
theoretically important factors are unimportant in the
decision not to want to register. We can, therefore,
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hypothesise with greater confidence that they have made
this decision because they do not need more working
capital.

(d) Validating the assumption that farmers not vanting
institutional credit face no credit supply shortage:
more favourable resource endowments means lover demand
for credit
There is one more set of tests necessary before we can
say with maximum confidence possible that the LP model
results should be interpreted normatively for group B
farmers. We need to make certain that group A and
group B farmers do not differ significantly with
respect to resource endowments. We need to be able to
reject the assertion that group 8 farmers do not want
to register with a credit institution because they are
already borrowing at, or near to, optimal levels. This
could be the case if group B farmers tended strongly to
be located in the upper ranges of the distribution of
savings or loan-size variables among independent
farmers as a whole, or possibly in the lower ranges of
the distribution of land-area variables (it was average
measures on these variables that were used for the
independent farm modeU.

The more important resource endowments are therefore
compared between group A and group 8 farmers. The
models are fairly insensitive to variations on buffalo
and family-labour endowments where land area ;s small,
as shown by the non-pos; tive·shadow pr; ces for these
resources.8 Although shadow pri ces are high for
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tractors, practically all farmers hire, and no tractor

ownership is included in the models so that it is not

necessary to test the variation on this variable. The

resources to whi ch the model is sensi ti ve, those with

positive shadow-prices, are land and owned and borrowed

three variables for group A and group B independent
I
!

capital. Table 7.9 gives the average values on these

farmers, and independent farmers as a whole.

For each of the resources in Table 7.9, the difference

between group A and B farmers would suggest that, if

anything, group B farmers had the greater shortage of

capital: group B farmers' paddy and upland areas were

larger and their beginning-of-year savings and average

production-loan were smaller. There is no evidence,

therefore, to support the hypothesis that group B

farmers do not want to register because they already

have an opti mal supply of funds. It can be cone luded

that attitude towards registration is not related to

production levels. The implication is that those not

wanting to register may be satisfied with low levels of

production.

ee) Validating the assumption that farmers not wanting
institutional credit face no credit supply shortage:
reasons for not registering so far
If it is true that group B farmers tend to be satisfied

with low production, we would expect to find for them

that the lack of desire for production credit was an

important reason for not having registered before with

BAAC. TabLe 7.10 shows the responses to the question
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concerning reasons for not registering so far, together
with group A responses for comparison.

Table 7.10 Reasons for not registering with BAAC so far by Group
A and Group B independent farmers

-----------------------------------------------------------------
Reason

Group A (wishing
to register)
Frequency %

Group B (not wishing
to regi ster)
Frequency %-----------------------------------------------------------------

1• Uncertain about the
procedure

2. Neve r been invited

3. Difficulty in deaLing
with officiaLs

4. No need for product-
ion credit

5. Risk of Losing normaL
suppLy of consumption
credit

6. Other

Source Survey 1

70 (41.2)

(20.6)

7 (14.9)

(8.5)35 4

14 ( 8.2) 2 (4.3)

44 (25.9) 30 (63.8)

1 ( 0.6)

( 3.5)

o
4

(0.0)

(8.5)6--------------------------------------
170 ( 100) 47 (100)

In group B, the most commmon response was, as expected,
response (4): a Lack of feLt need for production credit
(63.8%). This is signi ficantLy different from the next most
frequent response, response (1) (14.9%) (P = .01 difference
tested by constructing confidence intervals around the two
proportions). The most important response for group A by
comparison was an uncertainty about the procedure for
registering, which again is significantly different from the

next most important response (P = .01).

308



The lack of need for production credit can aLso be said to
be a significantLy more important reason for not registering
to da te for group 8, compa red to group A (P = .01 usi ng a 2

sample difference of proportions Z test, with Ho: Proportion
in group A giving response 4 = proportion in group 8 giving

response 4).

Group 81s attitude towards production, credit, and
institutionaL credit facilities therefore have to be related
to knowledge and incentive factors; either they do not want
to increase production above present levels, or they are not
aware of the production possibiLities which face them. For
these farmers, the LP model resuLts must be interpreted
normatively; their farms can absorb more capitaL and expand
production, but although current borrowing is very low they
do not wish to have a regular source of institutional

credit.

4. Conclusion
For group A farmers there is no evidence to suggest that
sub-optimal employment of credit is not due to capital
shortage. For group 8, on the other hand, there is such
evidence: they did not want institutional credit facilities
a t the ti me of the survey, even though they had more land,
had less savings, and used less informal credit; their lack
of desire for institutional credit was not related to
attitudes towards formal borrowing costs or risk of losing
consumption credit (both reasons would have made a lack of
demand for institutional credit still compatible with a
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production capital shortage); and the most important reason
for not registering to date was a lack of demand for
production capital. The implication is that the employment
of sub-optimal quantities of credit is related to capital
shortage for some three-quarters of the survey's independent
farmers, while for the other quarter it must be related to
factors under in the generaL category of incentivel
knowledge.

It becomes safe, therefore, to regard the survey levels of
borrowing as effective borrowing Limits facing the
independent farmers. Independent farmers who borrow,
borrowing an average of 2014 baht, can in generaL be assumed
to face an effective borrowing limit of that amount. Survey
LeveLs of borrowing are used in this way in the following
section to ilLustrate some of the disadvantages faced by a
farmer who does not have access to institutionaL credit.

E Implications of the demand for credit with respect to farm-
income, in the face of a supply shortage: some disadvantages
facing a farmer without access to institutional credit

The independent farmer faces disadvantages when compared to the
client of a credit institution. The disadvantages are greater to
the extent that he faces a shortage of funds to borrow in the
non-institutional market. In the foLLowing, four particular
disadvantages facing those farmers in the survey who are not
registered with an institution are quantified, using parametric
linear programming analysis. Four different model farms feature
in the analysis: independent, borrowing independent, non-
borrowing independent and BAAC farms.
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1. Income fa-Feited through the disadvantageous volume and price
of credit

(a) Income forfeited through low levels of borrowing

This is what was termed, in Chapter 2, the volume
effect (or strictly speaking, the converse of that
effect). When a limited voLume of credit is available
to a farm, its income-earning power is reduced. It was
noted in Chapter 2 that the effect of credit on income
can be itemised into three: a volume effect and two
kinds of price effect P1 and P2. In the case of an
independent farmer operating with sub-optimal credit, a
voLume effect is assumed to occur when he is given
access to institutional credit. Conversely, that
volume effect measures the income he forfeits through
not being able to borrow from an institution.

The volume effect is examined in this section, viewed
as income forfeited through borrowing at suboptimal
levels in the non-institutional market. No account is
initially taken of differences in the price of credit
(interest rate). We simply look at the effect on
income of borrowing below the optimum. The interest
rate is kept at a constant 26% per annum, which is the
mean annual or annual equivalent rate for non-
institutional borrowers in Survey 1.

The effect of a lower interest rate (price-effect P2)
is examined in the next section, and then both volume
and P2 effect are put together to show the total income
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forfeited by an independent farmer through operating
independently of the BAAC.

The linear programming analysis has been extended to
produce demand schedules. These are used to illustrate
the influence of the volume effect on the survey's
independent farmers.

The schedules are derived by parameterising the right-
hand-side (RHS) of the credit constraints in the
models. In other words, the borrowing limit J in
equation 6.79 is varied. The RHS is increased from
zero until the model basis changes.9 In the interval
between changes in the basis, the marginal value
productivity of credit (MVPc) remains constant because
of the linearity assumptions of the model. As the RHS
is increased, there is a series of changes in the basis
until an optimal credit level and associated income
level is reached. At each change, MVPc will drop, and
because of the linearity assumptions it will descend in

steps.

The net-income to be maximised in the objective
function is net of interest on borrowed capital and
therefore MVPc values are also net of interest. For
this reason, the optimal borrowing level in the
schedules is the point at which MVPc = O. In the
plotted curves, it is the point at which the demand
curve intersects with the horizontal axis. At that
point, additional profit produced by a marginal unit of
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credit, taking interest into account, equals zero. For
gross MVPc' the interest rate is simply added to MVPc
(net of interest) values.

Table 7.11 presents the demand schedules for
independent and BAAC farmers, showing MVPc and net farm
income associated with each level of credit. Each
different credit value represents a change in the
modeL's basis. Because of the simpLicity of the farm,
there are not many such changes and, therefore, not
many points on the scheduLe. Credit vaLues are the
points at which MVPc changes as credit changes. MVPc
changes whenever the activity set in the solutions
change; hence the odd steps in credit values.

Table 7.11 Credit Demand Schedules for an independent and a BAAC
farm

Credit MVPc Net Far..Income
Independent 1,472 0.00 9,667.26
Farm 814 0.52 9,327.56

730 1.02 9,242.09
615 1.06 9,119.48

0 2.62 7,512.69
BAAC Farm 3,579 0.00 17,818.13

2,874 0.13 17,725.22
2,238 0.41 17,466.73

760 0.44 16,811.73
294 1.06 16,317.42
223 2.01 16,175.40

0 2.72 15,570.24
Source LP Model Solutions

Figures 7.1 and 7.2 plot MVPc against credit for the

two model farms, producing downward-sloping demand
curves. The explanation of the pattern of the curves
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lies in the relationship between capital and the other
resources on the farm. At low credit-levels, some of
the Land, human labour and buffalo labour resources lie
idle because of a lack of working capital. Credit is,
therefore, a highly complementary resource and
additional units allow these idLe resources to be
brought into production. MVPc values are high, each
increment of capital producing a high return as
redundant resources are made productive. As these
resources are progressiveLy brought into use, however,
they approach thei r extensi ve margin. Production can
no longer be increased by extending non-capital
resources because there are no more lying idle. At
this point, capital-deepening begins as resources are
hired-in and more capital-intensive technologies are
employed. MVPcs at this stage are faLling because an
increasing quantity of capital is required to generate
a given increase in production. Finally, the capital
input needed to increase production becomes so high
that the cost of borrowing an extra unit of credit
exceeds the return and MVP c s becom e nega ti vee Th is
determines the optimal leveL of borrowing.

It is the shaded area of Figure 7.1 that is of interest
here, representing that part of the demand curve lying
to the right of the survey level of borrowing X1• It
is that part of the demand curve which is inaccessible
to the farmer who empLoys no more than 281 baht of
credit. The income forfeited equals the area under
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that section of the curve and totaLs 1,420 baht.

Figure 7.2 by contrast has no such area to the right of
X1. The modeL BAAC farmer empLoys credit weLL to the
right of the intersection of demand and supply curves
(the institutionaL suppLy-curve here represented by the
horizontaL axis). No income is forfeited as it is for
the independent farm, through sub-optimaL empLoyment of
credit. On the contrary, the distance X1 - X2
represents credit empLoyed above the optimum. As
discussed aLready, this can be taken as a measure of
the substitution of credit for savings, since the modeL
assumes aL L savings to be invested. If savings were
reduced in the modeL to refLect the practice of survey
BAAC farmers of using credit to reLease some of their
savi ngs for expendi ture other tha n annua L produ ction
costs, then the survey level of borrowing wouLd
approximate the modeL's optimum Level.

Figures 7.3 and 7.4 present similar demand-curves for
borrowing and non-borrowing independent farms. Both
use sub-optimaL amounts of credit as we have seen, and
therefore both curves have a shaded area representing
forfeited income. The borrowing independent farmer,
borrowing 2103 baht, faLLs short of the optimal net-
farm income by only 495 baht (Figure 7.3). The non-
borrowing independent farm, on the other hand, forfeits
income equaL to the complete area under the curve on
Figure 7.4, which amounts to 1,636 baht.
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If, as has been evidenced, independent farmers' sub-
optimaL use of credit is reLated to a shortage of
suppLy (and the survey borrowing LeveLs are therefore
taken as effective borrowing Limits), then the income
reductions iLLustrated in Figures 7.1, 7.3 and 7.4 can
be regarded as annuaL farm income Lost due to credit

shortage.

(b) Income forfeited through higher interest rates
Without access to subsidised institutionaL credit, a
farmer Loses out not onLy through a shortage of funds
to borrow, but aLso through paying more for what he
does borrow. This is the price effect P2: the effect
on income of borrowing a given amount at a higher

price. The borrowing independent-farmer paid an
average annuaL interest rate of 26%. This compares
with the 14% fLat rate faced by BAAC cLients.

The effect can be measured by varying g (the cost
coefficient of borrowed capitaL> in equation 6.2 and
drawing two stepped demand-curves aLongside each other:
one for MVPc net of interest at 14%, and the other for
MVPc net of interest at 26%. Presented this way, the
difference in area between the two curves equaLs the
income difference due to different interest rates.
Figure 7.6 iLLustrates this using curves associated
with the borrowing independent-farm modeL. The P2
effect is given by the shaded area between the two
curves and equaLs 252 baht. For the independent farmer
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using no credit (the typical survey farmer), the P2
effect equals zero and the volume effect equals the

totaL area under the curve in Figure 7.4.

Th e effe ct 0fah igher intere st rat e is not g rea t for
the small farmer because of the small amounts of credit
invoLved. This is one factor behind the Low elasticity
of demand for borrowed capital frequently observed
among small farmers. Figure 7.5 plots the relationship
between optimal net farm income (unlimited credit
available) and annual interest rate, for the borrowing
independent-farm model. The sLope is shaLLow and smaLL
changes in interest rate such as the 12% difference
between the survey's average market rate and the
institutionaL rate, make Little difference to income.
It is only when the rate becomes very high that
interest charges become significant. At 70% per annum,
for example, the interest charge in the optimaL
solution for the borrowing independent farm model,
equals 2,143.6 baht, which is 15.6% of net farm income
(net of al L expenses except interest).

(c) Total income forfeited: the relationship between
volume and price effects
If the borrowing independent-farmer were to be given
access to BAAC credit, his income would increase by the
shaded area in Figure 7.6 (252 baht) due to lower
interest rates, and by the hatched area (613 baht) due
to an increased volume of borrowing.10 The total
effect as measured by the modeL's output therefore
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equals volume effect + P2 effect.

The total effect for the aLL-i ndependent- farme r model

is given in Figure 7.7. The shaded area to the right

of the demand-curve D1 equaLs income forfeited through

a restricted supply of credit outside of the

institutional market, and the shaded area above D1

equals income forfeited through a higher interest rate.

A limitation of Figures 7.1 to 7.4 is that they only

show two of the three component effects of credit on

income: they illustrate and measure the volu~e and P2

price effect, but not the P1 price effect (defined in

Chapter 2 as the change in the voLume of credit used

due to a change in the price of credit). The P1

effect, in this case, would be the reduced volume of

credit associated with the higher non-institutional

rate of interest. This is obscured in Figures 7.1 to

7.4, however, by the stepped-nature of the demand

curves. As we have seen, the curves are stepped

because MVPcs are derived under linearity assumptions.

If MVPcS were to fall continuously rather than

discontinuously, then a falling of the interest rate

(vertical axis) of any amount, would bring about a

shift in the equilibrium point to the right, and a

commensurate increase in the volume of credit. Since

MVPcs fall in steps, however, there can be a change in

interest rate without there being an associated change

in volume of credit. This is true so long as the range

over which the interest rate changes remains in that
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part of the vertical axis corresponding to a single

ve r tic a l s t e p 0nth e de mand cur ve. In Fig ur e 7.6, for

example, the interest rate can move between X and Y on

the curve 02 without effecting a change in the volume

of credit along the horizontal axis. It will be noted

that the 12% difference between institutional and non-

institutional rates (a distance of .12 on the vertical

axis) is not great enough to cause a shift in the

equilibrium point in Figure 7.6.

Figure 7.8 presents styl i sed demand and supply curves

to illustrate the P1 and P2 price effects and the

volume effect and the relationship between the three.

The diagram does not give precise measurements as do

Figures 7.1 to 7.4, since its curves are approximations,

having been fitted to the stepped curves produced by

the LP models. 01 and 02 are the stylised demand-

curves for BAACand independent farmers respectively,

fitted to the schedules in Table 7.11. SI is the

institutional supply-curve and represents a constant

rate of 14% for all loan sizes. SM is the market

supply-curve and is hypothetical. In order to

juxtapose demand and supply curves, the demand curves

have been fitted to MVPCsnot net of interest (MVPcnet

+ IR).
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Figure 7.8 Stylised Short-Term Credit Demand and
Supply Cur~es for a BAAC and an Inde-
pendent Farm showing the Volume and
Price Effects of a Shift in the Supply
Curve
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For the independent farmer facing an interest rate of
26%, optimal credit equaLs X2 in Figure 7.8. If that
farmer were to be given access to the lower BAAC rate,

optimal credit wouLd move to X3 and his income
increases by adgk. The P2 price effect component of
this total increase is given by adhk and the P1 price
et f ect component, by dgh. There is no volume effect
because we have assumed the independent farmer starts
off by borrowing x2' which means he faces no volume
restri ction in the non-insti tutional market. The only
volume increase he experiences, therefore, is that
aLLowed by the cheaper price of credit (dgh).

The survey independent farmers, however, cannot borrow
aLL that they demand (X2) because of imperfections in
the non-insti tutionaL market. Let's say that they are
effectively limited to X1 baht of credit. Access to
BAAC credit then results in the following income
increases: abjk (P2 effect), cdhj (volume effect), and
dgh (P1 effect). Al though the income represented by
the compLete area cgj is, strictly speaking, all due to
a removal of volume restriction, dgh could not have
been reached in the non-institutional market.
Conceptua lly, it can sti II be looked upon as a P1

effect.

These changes in income associated with a shift from Sm
to SI represent the income forfeited by farmers without
access to the BAAC credit. Looked at another way, BAAC
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farmers gain by operating on SI rather than on SM. The
BAAC farmers' equibrium level of borrowing is X5. A
shift to the market supply curve would mean for them a

drop to X4 baht of credit, and a fall in income equal

to the area aefk.,

Table 7.12 summarises the total income forfeited
through operating outside of the institutional credit
market for the three model farms representing:
borrowing independent farmers, non-borrowing
independent farmers and independent farmers as a whole.

Table 7.12 Income forfeited by independent farmers through lack
of access to BAAC credit

Independent
Farm

Borrowing
Independent
Farm

Non-Borrowing
Independent
Farm

Income forfeited
through low levels
of borrowing
(volume effect)
(baht) 1,563 613 1,782

Income forfeited
through higher
interest rate
(P2 effect) (baht) 34 252 o

Total income for-
feited
(Volume + P2
effect) (baht) 1,597 865 1,782

-----------------------------------------------------------------
Source LP Model Solutions
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2 Income forfeited over~i.e through the impact of credit
shortage on farm growth

(a) Use of the multi-period model
Another kind of disadvantage facing the independent

.
farmer is the lower growth rate he is able to sustain
over time because of his credit shortage. If income
produced and not spent in one year (savings) is
available for investment in the next year, farmer X,
producing more than farmer Y in year 1 will, ceteris
parabis, have more to invest in year 2. He will,
consequently, experience a higher growth rate over the
two years assuming a similar marginal propensity to
save for both farmers. Other things being equal,
access to credit will place a farmer in the position of
farmer X compared to a similar farmer who has little or
no access to credit. The ava ilabil ity of credi t
enables greater production in year 1 and more savings
for investment in year 2.

The multi-period linear programming model developed in
Chapter 6 ;s used to show the degree of di sadvantage
faced in this respect by an independent farmer over the
five year period 1977/78. Solutions are derived for
the model independent farm at various levels of credit
constraint. As with the single-period parametric
analysis, the JIS in equations 6.453 and 6.457 are
adjusted, this time in regular steps of 200 baht. The
multi-period solution gives optimal income distribution
over the 5 years. By totalling each annual pattern of
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costs and revenues, annual net farm incomes are arrived
at. Each year, the optimal farm plan will change due
to the changing relationships between costs and
revenues and due to the annual variations in capital

availabil ity.

Table 7.13 sets out net farm income over the 5-year
period. The growth patterns represent opti mal growth
in annual net farm incomes assuming farmers have some
knowledge about trends in prices and costs. In terms
of the structure of the model, the farm's resources are
distributed over the 5 years in a pattern which is
optimal with respect to the costs and revenues faced
each year. The figures in 'Table 7.13 are real incomes
(at 1977 prices) discounted to present value at the
beginning of year 1. Table 7.14 presents optimal farm
plans over time for two of the solutions in Table 7.13.
These illustrate the changes in production whi eh give
rise .to the income patterns. Farm plans are given for
solutions with zero and 200 baht of credit. The first
represents a survey independent-farm borrowing at modal
level (zero baht), and the second represents a survey
farm borrowing at around the mean level (164 baht in

1977 pri ces) ,

Cb) The pattern of change in farm income
Table 7.13 displays a pattern over time similar to the
pattern for the single-period modeL as credit was
varied. Moving from year 1 to year 5, generally two
things happen: cropping intensity increases as more
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land is brought into production and intensification
increases. Both trends are due to an increase in
capital supply over time through the growth of savings.
Neither trend is as clear cut as in the single-period
model when credit was varied, because of the
fluctuation over time of real income-earning
opportunity due to changes in real net revenues.
Examples of irregularities in the trends are firstly, a
fall in cropping intensity from year 1 to year 2, due
to the joint effect of a rise in costs and limited
capital; and secondly, a substitution of fertilized for
non-fertilized paddy unexpectedly early on in the 5-
year period due to the relatively low value of cassava
in year 2.

A two-fold pattern emerges from Table 7.13. For lower
credit levels, incomes fall from year 1 to year 2, rise
from year 2 to 4, and fall again in year 5. For higher
credit levels (> 800 baht), incomes fall from year 1 to
year 2, rise from year 2 to 3, and then fall again in
years 4 and S.

This pattern, which may seem to conflict with the
expected grow th-enhancing effect of credit, is easily
explained by the complicating effect of fluctuating
real net-revenues over time. Since price and costs
have been both deflated to 1977 values and discounted
to net present value, any net-revenue coefficient which
does not inflate at a rate equal to, or greater than
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the deflation-plus-discount rate, will be falling in

real terms. Over the five-year period, the net value

pe r r a i for so me c r 0p s f ell con sis ten t l y, wh i le for

other crops it varied widely.

Among upland crops, the model is most sensitive to the

price of cassava (since it is the most profitable). A

great variation in cassava price over the period

represented by the model leads to very different

income-earning opportunities in each year. This means

that even with an unLimited source of credit and an

optimaL Level of production each year, annual income

wilL fluctuate according to the net value of crops in

each year.

In examining the influence of credit on farm growth, it

is therefore necessary to distinguish between two

influences on annuaL income change: (a) Changes in

capitaL suppLy, and (b) changes in net crop vaLue.

The pattern of income change associated with the

unlimited-credit soLution is entireLy the resuLt of

price and. cost changes between years. It is by

comparing this pattern with patterns for solutions with

less credit availabLe that we see the influence of

credit over time.

The fall between years one and two for all credit

LeveLs is expLained primariLy by a faLL in cassava

price. The price faLL is Large enough to outweigh any

growth effect associated with an increase in capital
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supply in year 2 over year 1, and, therefore, income
drops for aLL soLutions.

Between years 2 and 3, incomes rise for all credit
leveLs and it is here that the effect of credit on farm-
growth is seen most cLearLy. The rise in income is
associated with a large increase in cassava price. For
the soLutions with Less credit (up to 800 baht> this
upward trend continues into the fourth year, while for
solutions with more credit there is a decline. The
explanation for the difference in trend lies in the
difference in resource utilization between farms with
greater and lesser amounts of credit. At low credit
levels, owned resources are left idle and production
and income are well below the optimum. The carried-
over surplus between years, however, allows expansion
of production in each successive year, allowing income
to push progressively upwards towards the optimal as
capital input increasess. This happens over years 2, 3
and 4 for solutions with credit up to 600 baht in Table
7.13. As long as there is a sufficient gap between a
particular solution's income in year 3, and the optimal
income (unlimited credit> in year 3, then income can
continue to rise into year 4 as production expands
through expansion in capital input. When income has
been pushed far enough upwards in year 3, however,
reaching or approaching the optimum, it necessarily has
to fall from year 3 into year 4 because real net-
revenues are falling between those two years. The
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effect of expansion through increased capitaL input is
overridden by the effect of falling real net-revenues
because capital input cannot expand any further, having
reached the optimum.

The cropping intensities shown in Table 7.14 support
this expLanation of trends in annual income. Where
intensities are beLow 10~1., annual income is below the
optimum. The upward trend in incomes over years 2 to 4
for solutions beLow 600 baht is attributabLe to
increasing annuaL cropping intensities. More capitaL
is available in each successive year, enabling idLe
resources to be brought into production and more
avaiLable land to be farmed. For these solutions,
growth in real income in years 2 to 3 is due to more
land being farmed in addition to rising product prices.
In years 3 to 4, however, the growth is due entirely to
more land being farmed since real net-revenues are
actually falling.

Resources are pushed towards their extensive margin
over time, as they were as credit was increased in the
single-period modeL. For solutions over 600 baht, this
is reached by yea r 4 when it is no longe r pos sible to
sustain an income growth which is greater than the
decline due to falling real net-revenues by bringing
unused owned ·resources into production. Capital
deepening aLlows some continued growth, for example by
the increase in ferti lized paddy and the expanded use
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of tractor for land preparation, but it is smaller in
magnitude than the depressina effects of falling
prices. When production land stops expanding, real
incomes fall if overall real net-revenues are falling.

Finally, between years 4 and 5, real incomes fall for
all credit levels due to a severe drop in cassava
price. ALthough cropping intensity for the farm with
no credit continues to rise between these two years due
to progressively greater capitaL avaiLabiLity, the
marginal increase in land planted is not great enough
to compensate for the faLL in prices. The income drop
between years 4 and 5 is steeper for the farm with
unlimited credit availability, since it was planting
more cassava.in year 4 than farms with Less credit and,
therefore, felt a greater impact of the price-faLL.

Cc) Credit and farm growth
What can be concLuded about the impact of credit on the
growth of the survey independent farms during these
five years? The principle of larger credit inputs
generating greater growth is most clearly demonstrated
between years 2 and 4, and particularly between years 2
and 3. Between years 2 and 3 the farm with unlimited
credi t moves from 6,206 ba ht to 9,048 ba ht, an annua l
growth of 2,842 baht or 46 per cent. The comparable
figures for a farm without credit are 3,520 moving to
3,780 baht, an increase of 260 baht or 7 per cent.
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Because the effect of a drop in real net-revenues
between years 3 and 4 is counteracted by the income-
expanding effect of capital input growth for soLutions
with 600 baht or less, there is sustained growth
between years 2 and 4 (Figure 7.9). Comparing incomes
in years 2 and 4, aLL solutions where credit is greater
than zero experience greater growth than the zero

credit solution (Table 7.13).

Comparing soLutions with and without credit, between
years other than 2 and 3, the soLutions without credit
experience either a greater positive growth (years 3 to
4) or a lesser negative growth (years 1 to 2 and 4 to

5) •

It is obviousLy misLeading to taLk pureLy in terms of
rates and direction of change in income since the farm
with credit is clearly better off, having in every
year, a higher income than the farm with less or no
credit. What can be concluded is that where reaL net-
revenues are increasing (as between years 2 and 3),
there occurs the expected compounding effect of credit
on income growth. Where real net-revenues are faLLing,
however, credit does not have this compounding effect.
In fact, because the pri ce fall in yea r 5 is so
drastic, incomes for farms with and without crdit are

brought down to a very similar level.

The pattern that emerges over time is, for the farm with
credit: a more peaked variation in annual net-farm
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income, with both greater increases and decreases.

When prices rise, farms with credit are in a better
position to take advantage of increased income-earning
potential and experience more rapid growth.

There are four things that can be concluded in
summarising the influence of credit on farm incomes
during the period 1977/78 to 1981182:

(a) when real net incomes are rising, income growth is
accentuated in the farm with credit compared to
the farm without;

(b) the same can be said when real net revenues are
falling slowly (between years 3 and 4, for
example). Income growth for the farm with credit
is either equa t ' to or greater than the farm
without. This is so for any level of credit;

(c) when real net-revenues are increasing, or
decreasing slowly, income disparity broadens
between farms with and without credit or between
farms with greater or less amounts of credit.
Disparity CD (5,268 baht) is greater than
disparity AB (2,686 baht) in Figure 7.9. Income
disparity can increase between two years, even
when growth rates are equal. Comparing incomes in
years 4 and 2, the growth experienced by farms
with zero and unlimited credit is 35% and 36%,
respectively. Although the rates are roughly
equal, the increase iri disparity is still
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positive; distance EF (3,714 baht) is greater than
distance AB (2,686 baht) in Figure 7.9;

.(d) whatever the di rection and rate of growth between

any two particular years, the farm with more
credit reaches a higher net farm income in each
year and sustains a higher average annual income
over the whole S-year period. Average annual
income over 5 years is 7,412 baht with unlimited
credit and 4,179 baht with no credit.

3 The trade-off between land and credit
To complete the section on the disadvantages facing the
farmer who has no access to institutional credit, we examine
the nature of the trade-off between two factors of
production: land and capital. It is clear from the forgoing
analysis that an increase in the employment of capital leads
to production and income rises for the independent farmer.
The analysis has also shown that land is the most productive
factor for the survey farmers and that an increase in
holding size therefore leads to a sharp increase in farm
income. There are at least three reasons why it is unlikely
that independent farmers can raise their earning potential
by expanding their production area. First, as already
noted, renting of land is relatively uncommon in the North-
East of Thailand. Second, small capital-short farmers, with
access only to non-institutional lenders and with uncertain
land title deeds, are unlikely to be able to purchase new
land in order to expand production. Third, as discussed in
Chapter 4, the production land frontier has been reached in
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Thailand as a whoLe, and there are very few opportunities
Left to expand into virgin territory.

Given this inabiLity to expand income through acquiring more
Land, it is of some interest to ask the question: to what
extent can Land-short independent farmers compensate for a
shortage of Land by raising the capitaL intensity of their
farm production? By empLoying more capitaL, a farmer with
onLy X rai shouLd be able to achieve an income similar to
the income he wouLd derive from a farm of X + Y rai. In
this way, credit can be seen as compensating the smaLL
farmer for his poor land endow mente Figure 7.10 quanti fies
this trade-off between credit and Land. The curves
presented are just three out of an infinite number of iso-
quant11 curves derived from the independent-farm single-
period lP modeL. Each relates to a different Level of farm
income and joins aLL the different combinations of Land and
capital which yield the same output (in value terms). The
curves are derived by parameterising both the land and
capital constraints. The joint value of Mm and Nm (for m·=
1 to 12) in equations 6.3 to 6.26, is incremented in steps
of 200 baht. At each step (change in production area) the
borrowing limit J in equation 6.79 is varied to give a range
of credit levels and associated net farm incomes for each
level of production area. land available for production is
increased in steps of 1 rai, keeping the proportion of paddy
to upland the same as in the base solution for an
independent farmer (8.1 : 6.8, see Section B.2 of Chapter
6). It is then an easy matter to trace any particular
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income level through each successive step in'production

area, and calculate the credit value associated with that

income at each production area value. The resulting pai rs

of values from which the iso-quant curves are plotted are

presented in Table 7.15. The values in the body of the

table are the amounts which need to be borrowed at each

level of production area, in order to achieve the net-farm

income specified at the left of each row.

We can conclude from the results that there is a significant

trade-off between land and borrowed capital. The middle

iso-quant in Figure 7.10, for example, shows that the same

income can be achieved by farmers with 14 and 24 r a i, By

borrowing 1,313 baht, the farmer with only 14 rai can reach

the same income as a farmer with 24 rai who borrows 103

baht. Figure 7.10 also shows that by employing credit,

smaller farmers can reach incomes higher than larger farmers

if the latter only borrow small amounts.12 A farmer with 16

rai, for example, can reach the highest of the three iso-

quants in Figure 7.10 (10,272 baht> by borrowing 1,693 baht.

By comparison, the income of the larger farmer with 24 rai

wi II be lower than 10,272 baht if he borrows any less than

around 520 baht. For example, if he borrows 103 baht his

income will be 9,182 baht and 8,092 baht if he borrows

nothing.

The consequence of these results for the small farmer

without access to institutional credit is straightforward.

The previous sections in this chapter have indicated that

independent farmers face a credit supply shortage in the
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non-institutional market. This means that the farmers most
in need of additional resources to compensate for their
small land holdings do not, in general, have access to such
compensation. They could reach the income levels of larger
farms by raising the capital intensity of their production,
but cannot while they remain outside of the institutional

credit market.

F Conclusion

This chapter has attempted to make some statements about the

demand for credit among farmers in the survey area. The
comparison of survey borrowing levels with optimal borrowing
levels in Section C, indicated that independent farmers use sub-
opti.al amounts of credit. Farmers registered with BAAC by /'

\/
comparison, borrow at a level above the model's optimum,
suggesti ng that they substi tute some credi t for savings,

releasing savings for other uses.

This pattern suggests that farmers operating outside of the

institutional credit market face a shortage of capitaL suppLy,
while institutional borrowers face no such shortage.

It could be, however, that the independent farmers' sub-optimal
employment of credit is due to behavioural factors rather than
supply shortage (if that is the case, the models are normative

not positive).

The paralleL analysis of demand for institutional credit
facilities in Section 0 throws light on this issue, helping us to
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interpret the model results posi tively rather than normati vely.
A majority of independent farmers, it is found, wish to register
with a credit institution. This is taken to indicate a
disatisfaction with credit supply in the informal market and,
therefore, supportive of the assertion that the independent
farmers' sub-optimal borrowing is related to a supply shortage.

A number of tests are made, however, to check the validity of
using demand for institutional credit as an indicator of credit
supply shortage. It is found, for the majority of independent
farmers who wished to register, that there is evidence to suggest
that they face a credit shortage and that there is no evidence to
suggest that they do not face a credit shortage.

For the minority who did not want to register, there is evidence
that their decision is not related to a better credit supply. It
must, therefore, be related to factors such as lack of incentive
or knowledge with respect to increased production.

For the majority of independent farmers, therefore, it can safely
be assumed that they face some degree of credit shortage. The LP
model results can therefore be interpreted positively for
independent farmers as a whole. They have been shown to use sub-
optimal amounts of credit (Section C) and they appear to face a
credit shortage in the informal market (Section D). It can be
assumed, with some confidence, that the one is related to the
other; limited borrowing is associated with credit shortage
rather than non-progressive behaviour.

Having established this, the credit shortage is shown to put the
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independent farmer in a disadvantaged position in a number of
ways. His disadvantage is greater because of the higher price he
has to pay for his limited supply of credit. A representative

independent farm forfeits 1,597 baht (equal to 19% of his current
farm-income) by not having access to BAAC credit, assuming that
the latter would allow him to borrow up to the optimum and at a

lower pri ceo

Furthermore, a credit shortage leads to inhibited farm growth.
Section E2 shows that between crop years 1978/79 and 1979/80, an
independent farm with no credit (the modal survey farm)
experienced only a 7 per cent growth in net-farm income. If
unlimited production credit were available to that farm (which
would be the case if the farmer became a BAAC client), the growth
rate over the same period would have been 46 per cent. The
shortage of credit not only inhibits the growth of the
independent farm, it means that the small farmer cannot
compensate for his small production area by raising capital

intensity.

Having made these statements about the demand for credi t among
survey farmers, we are in a position to make some conclusions
about the reasons for the lack of participation of small farmers
in the institutional credit market.

We can reject the hypothesis which states that small farmers tend
not to borrow from institutions because they have no need for
additional credit. It has been shown in this chapter that
independent farms could productively employ a significantly
greater volume of credit. It has also been shown that most
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farmers recognise this and express a desire to borrow from an
institution.

The chapter also produced evidence to test the importance of two
other demand-side hypotheses presented in Chapter 3. We can
reject the hypothesis which states that small farmers tend not to
borrow from institutions because of the high total costs of
borrowing. An equal proportion of farmers wanting to register
and not wanting to register with an institution were aware of
these total costs.

We can also reject the hypothesis which states that small farmers
tend not to borrow from institutions because of the risk to their
normal consumption credit lines. The proportion of farmers
recognising this risk was not found to be greater among the group
who did not wish to register with an institution.

It is clear from the available evidence that the tendency of
small farmers not to participate in the institutional credit
market, cannot be explained primarily by demand-side
consi de rations.

The next chapter, therefore, turns to an examination of the
supply-side. By investigating the rationing procedures of a
credit institution, it seeks to make some statements about the
way in which, and the degree to which, small farmers are

prevented fromentering the institutional market.
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Chapter 7 : Notes and References

1. The modeLs make the simpl ifying assumpti on that farmers choose
between no chemicaL fertiLizer and fertilizer applied at a rate
which is representative of aLL farmers in the survey who used
chemical fertilizer.

2. In the long term, there may be some competition between rice and
other crops for paddy land. In the rapid expansion of non-ri ce
crops during the 1970s, it was largeLy cleared upland area rather
than converted paddy land which was invoLved. Competition is
Likely to become more important now, however, with the exhaustion
of frontier land.

3. 'Capital deepening' in this context refers to the increase in
capitaL intensity in farm production.

4. 'Shadow price' refers to the scarcity vaLue of an input.and is
measured here by the input's marginal value product (MVP), which
equaLs the unit change in net revenue associated with a unit
change in the input.

s. Optimal cropping intensity is Less than 100% due to the limiting
animaL traction constraints.

6. There are a number of reasons why farmers should prefer to borrow
for farm investment rather than use savings, even though
borrowing incurs interest charges. For exampLe, a farmer may
have alternative uses for his savings which give him a higher
return than the farm investment. ALternativeLy, he may retain
his savings as a risk-management strategy, to protect himseLf
against consumption crises.

7. See Appendix 2, Tables A2.1 and A2.2.
8. Resources that are a constraint on production have positive

shadow-prices. Changes in the Level of such resources wiLL lead
to changes in optimal production and revenue. The Lower the
shadow-price, the less marked wilL be the effect of a given
change in resource availability on production.

9. The 'model basis' refers to the combinations of activities
(variables in the LP matrix) in the objective function. Whenever
the combination of crop types and resource-hiring activities
changes, the basis is said to change.

10. The hatched area (the V2 effect) corresponds to an addi tional
volume of credit borrowed at the lower rate of 14X interest.

11. For a definition of the concept of the iso-quant or iso-product
curve, see, for example, Ritson, C., 1977, Agricultural
Economics: Principles and Policy, Granada, London

351



12. The comparison is between farms that differ only with respect to
size of production area. All other resource parameters are held
constant. If the larger independent farmers were to have more
savings than the smaller farmers, they Ir.'ouldstill be able to
reach higher incomes with only a limited amount of credit. The
discussion in Section 02 of this chapter, however, suggests that
there is no systemmatic relationship between production area and
savings for independent farmers.
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CHAPTER 8 :
SUPPLY-SIDE RATIONING

A Introduction

Chapters 6 and 7 showed that there is a proven demand for credit
among survey one's independent farmers. The anaLysi s there Led
to the cone lusi on that it is unl ike Ly to be for reasons of Lac k
of demand that smalL farmers are underrepresented in the port-
foLios of formal credit institutions. In this chapter, we
investigate the importance of supply-side rationing as a cause of
that underrepresentation. On the basis of the findings of
Chapter 7, it is expected that rationing will prove to be
important in this issue. The anaLysis confines itseLf to
rationing practiced by the BAAC.

The chapter is divided into four. Drawing on concepts introduced
in Chapter 3, Section A provides a context for the rest of the
anaLysis by discussing the various forms of credit rationing
practiced by BAAC. By defining two types of rationing, the

section deveLops the idea of rationing credit by excLuding
certain individuals from client status (rationing-out).

The rest of the chapter is taken up with a formaL anaLysis of
BAAC's rationing-out criteria, employing a muLti-variate
probabi lity technique. There are three parts to this anlaysis.
Section B attempts to identify the precise criteria invoLved in
selecting acceptabLe farmers for cLient status. It does this by
finding the farm-profile variabLes which together are the best
predictors of the outcome of the application decision (accept or
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reject).

Section C extends the analysis to estimate, for the poverty
districts in Korat Province, North-East Thailand, the total
number of independent farmers who want to register with BAAC and
can be classed 'acceptable' and the total number who want to
register but are classed 'unacceptable' for client status. This
is achieved by repeating the procedure of Section B, to derive a
model which can classify Survey 1 farmers into the two categories
on the basis of certain farm profile variables. This gives us
important information about the extent to which farmers are
denied access to institutional credit through BAAC rationing
procedures.

Section 0 extends the analysis even further to estimate the
critical values on the most important discriminating farm economy
variables •. It determines at what level on these variables is a
farmer more likely to be rejected than accepted when he applies
to become a BAAC client. These critical values are then compared
with optimal farm incomes derived by the linear programming
models in Chapter 7. This comparison enables something to be
said about the regressive effect of the rationing-out procedure
on the income-earning potential of small farmers.

Section B deals only with the supply-side issue of the effective
decision criteria. Sections C and 0 bring together a supply-side
analysis of the rationing decision with the demand-side analysis
of Chapte r 7.
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B Two Types of Credit Rationing

1 Rationing: Loans to Clients

(a) Introduction
BAAC rationing procedures can be examined under two
headings: (a) rationing of loans to clients through the
use of loan ceilings, security requirements and related
regulations, and (b) rationing of client-status through
the registration procedure. Under the first, rationing
occurs when clients are lent less than they demand;
under the second, rationing takes the form of denying
to certain farmers, the right to borrow. This chapter
is largely concerned with (b). This section, however,
examines the extent to which (a) occurs among survey
one's BAAC clients. The analysis therefore pertains
only to the Karat branch of the BAAC and the
conclusions drawn may not be true for other provincial
branches. The importance of this first section to the
overall thesis is its conclusion that, from the
evidence in Karat province, once a farmer has become a
client he is, in general, able to borrow as much short-
term credi t as he can prove he needs.1 This makes the
distinction between a BAAC client and an independent
farmer, a distinction between farmers with an
effectively unlimited2 and a very limited credit
availabil ity.

Rationing credit to clients can be looked at under the
three main types of loan disbursed by the BAAC. Most
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attention is paid to the short-term loan category.

Cb) Long and Medium-Term Loans
The amount of credit loaned to finance a long-term farm
investment project is determined on the basis of the
long-term c redi t requi rement of the proposed
investment, the borrower's income and his ability to
repay. Normally this figure may not exceed 5 mill ion
baht} A further restriction is put on the loan-size
by the requirement that the borrower must have a
minimum equity in the project of 20 per cent.4 Such
loans must normally be secured by the mortgage of
property valued at not less than twice the value of the
proposed loan.5

Loans for medium-term investments are determined on the
basis of the credit-requirement of the applicant's
farm-plan, his income, ability to repay and his past
repayment performance. A ceiling is given jointly for
medium and short-term loans: the maximum value of all
outstanding medium and short-term loans must not exceed
1 million baht.6 Medium-term loans must normally be
secured with either mortgaged property of at least
twice the loan value or with the signatures of two
other BAAC clients. In the latter case, the loan
cannot exceed 30,000 baht.

(c) Short-Ter. Loans
Restrictions put on short-term borrowing can be
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usefully considered under the headings of quota limit,
sanctioned crops, loan ceiling and legal limit (see

Chapter 3.>

(i) Quota lillit. Although it is not designed into BAAC
regu lations, there is some degree of quota alloca tion
of credit in practice. This involves the use of
standard costs per rai for different farm inputs in
loan-evaluation. Standard costs are either estimated
provincially at branch level, or compiled centrally
using survey data and given to branches as guidelines.7

Such quota devices are, however, flexible and are not
regulated in the formal sense. If cost guidelines are
close to actual local costs, then it seems unlikely
that this management practice causes any effective
rationi ng.

In evaluating a loan application, there is no limit on
the proportion of total production costs covered by the
loan. Subject to any standard cost guidel ines used by
the evaluating bank officer, a loan may be made to
cover up to 100X of production costs as long as that
figure does not exceed 60X of marketable value. The
standard costs per rai then become the effectiive
quotas of credit allocated.

(i i> Sanctioned Crops. In the North-East, it is only
in the case of sugar-cane that credit rationing occurs
through crop sanctioning. A BAAC client may only
borrow for sugar-cane production if he is a registered
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sugar-cane farmer. This may well resuLt in effective
rationing for smaller farmers in sugar-cane areas who
could expand cane production with the use of more
credit, but who are not eligible to become registered
growers. For the most part of the region, however,
including Karat province, where sugar-cane is not
important, it appears that farmers can borrow for
whatever crops they wish so long as they can show that
their proposed investment looks reasonably viable.

(iii) Ceiling. A short-term loan for main crop
production is limited to 30,000 baht and is determined
on the basis of the applicant's credit requirement for
his farm plan and his past repayment record.S A client
may also borrow up to 30,000 baht for a subsidiary·
crop, but as already noted, the joint amounts of all
short-term and medium-term loans which are secured by
j oint liabil ity, must not be greater than 30,000 baht.

(iv) legal lilllit. In addition to the ceiling Limit, a
client may not borrow in excess of 60% of the estimated
vaLue of his marketabLe surpLus. This is equivalent to
the legal limit in Ladman's study8 and is designed to
prevent abuse of the credit system. The figure of 60X

is an arbitrary estimate of a reasonable credit-
requirement and ensures that a farmer has a reasonable
margin after repayment of the loan. Theoretically,
this figure is further divided so that roughly 50% of
marketable value is the limit for production expenses
and 10% of marketable vaLue, the limit for consumption
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expenses. The latter recognises that consumption by
family labour can rightly be considered a genuine
agricuLturaL expense. In practice, a straight 60%
Limit for aLL production expenses is more often
appLied, and in some speciaL circumstances BAAC
branches can operate a Limit of 80%.

(d) Testing the Effectiveness of these Rationing Practices
It is possibLe to test how important these rationing
practices are in restricting the supply of credit to
BAAC cLients by buiLding the rationing criteria into a
Linear programming modeL and comparing the soLution
with the soLution for a modeL with no credit rationing.
If the modeL which incLudes the rationing Limits
produces a Lower net farm income than the unLimited
credit modeL, then it can be concluded that the
rationing procedure effectiveLy rations loans to
cLients. This test is made separateLy for two of the

rationing practices named above.

(i) Quota Limits. Since the standard costs guideLines
are fLexibLe and are anyway designed to refLect the
true costs to the farmer in different LocaLities, it is
not necessary or possibLe to appLy a formaL test for
this type of rationing. It can be assumed that an
applicant, other things being in his favour, can borrow
as Large a percentage of production costs as he wishes
and that his loan is evaLuated using cost estimates
roughLy the same as the costs he wiLL face.
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(ii) Sanctioned Crops. Similarly, no test is necessary
for the effect of crop sanctioning for Karat borrowers,
since sugar-cane is not an important field-crop in that

province.9

(iii) Ceiling. To test the effect of the loan ceiling,
the single-period LP model for a representative BAAC
farm was run, setting the borrowing limit to 30,000
baht. The capital borrowing constraint (Equation 6.77>

becomes :
K < 30,000 (8.1 )

The resuLts, which are of course already known from the
analysis in Chapter 7, are set out in TabLe 8.1.

Table 8.1.The 'effect of loan cei Ung on borrowing and net
far. incollefor a BAAC far. in the Karat survey
area

No Ceiling Ceiling = 30,000 baht

Optimal
Credit (baht) 3,579.24 3,579.24

Objective (net
farm income)
(baht) 17,818.13 17,818.13

Source LP Model Solutions

It can be concluded that for the model BAAC farm in
Korat, the amount of credit required is far beLow the

ceiling imposed by regulation and that, therefore, the
30,000 baht ceiling does not result in credit rationing

for the average client.
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(iv) Legal Lhdt. To test the effect of the 60X legal
limit, the same LP model WaS run with a credit
constraint modified to set the maximum borrowing limit
K, equal to 60% of the value of marketable surplus.

Equation 6.77 becomes

12 16K < Cl L s ,Xi +.6 L siXi- i=1' i=13
(8.2)

Where si = net revenue per rai of the i'th crop
Xi = area of the i'th crop ( rai);

X1 to X12 = paddy crops;
X13 to X16 = upland crops;
K = borrowing limit (baht); and
Cl = the legal limit (60X) multiplied by the

proporti on of paddy production assumed to -.
be marketed (15%) = .09·

The results are set out in Table 8.2.

Table 8.2 The Effect of the 60% Legal J-imit on Borrowing
and Net Far. Income for a BAAC far. in the Karat
Survey Area

No legal
Limit

Legal Limit = 60%
of marketable sur--
plus

Optimal
Credit 3,579.24
Objective (net farm income) 17,818.13

3,579.24
17,818.13

Source LP Madel Solutions

Again, it can be concluded that for the average BAAC
client in Korat, the 60% rule does not constitute an
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effective restriction on b6rrowing. His optimal credit
requirement comes to less than 607. of his marketable
surplus.

From these two tests, it can be concluded that a
typical BAAC client in Korat, other things being in his
favour (such as repayment record), can borrow as much

a s he can prove he can use.11

2 Rationing: the registration procedure

(a) Introduction to the Analysis in Sections B & 0
To be eligible for BAAC credit a farmer must first
become formally registered as a BAAC client. In
practice, this invoLves a prospective cLient
having to make an appLication to the district
branch which is then evaLuated by a district
credit officer and ratified at provinciaL branch
Level. The qualifications of a person who may be
accepted as a registered cLient are defined in
BAAC regulations and include the following
points :12

1. he must be of Thai nationality;
2. he must be 20 years of age or over;
3. he must be a farmer;
4. he must have sufficient farm experience or

training in the field of agriculture;
S. he must have been a permanent resident and

operating his major agricuLtural enterprise
within any operating area of the branch to
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which he is applying for a successive period
of not less than one year;

6. he must normally produce an annual marketable
surplus of agricultural products ;n reason-
ably sufficent value;

7. he must be honest, known to have a good
reputation, industrious and thrifty;

8. he must not be of unsound m f nd vo r mental
infirmity;

9. he must not be a bankrupt or an insoLvent;
10. he must not have been expelled by an BAAC

branch.

On the basis of these criteria, and particuLarLy
Point 6(regulation 4(6», an appLicant is either
accepted or rejected. If aLL other points are in
his favour, the decision will rest on how he is
evaluated against Point 6; he must have a farm
enterprise of 'sufficient' size.

Having estabLished that there is no credit ration-
ing in the case of the average client, if there is
any supply-side restriction of BAAC credit to
Korat farmers, it must operate at the stage of
registration. This can sill be considered as
credit rationing in the sense that farmers are

rationed out of the institutional market.

Rationing-out in its broadest sense takes 3 forms:
two active and one passive. Under BAAC

363



reguLations, a farmer is required to meet certain
criteria before being aLLowed to register. If he
is deemed not to quaLify on this basis, he cannot
receive BAAC credit. This is the first type of
active rationing-out. The second oc cur s not
through bank reguLation but through the operation
of farmer groups. Since a farmer has to join a
joint-LiabiLity farmer group in order to register
as a cL ient, and since the Leade rs of such groups
make the decision as to who may join, it is likeLy
that some farmers are rationed-out of the BAAC by
the decision of farmer-group Leaders.13 The
passive type of rationing-out occurs when a Lack
of promotion, education or pubLicising the
invitation to register in certain areas or among
certain types of farmer, effectiveLy rations BAAC
credit to a chosen sector of the population.

The anaLysis presented in the remainder of this
chapter focuses on the first of these, rationing-
out through reguLation, and attempts to identi fy
the effective criteria used in rationing-out
farmers at the registration stage. The criteria
used by BAAC officers in evaLuating an appLication
for registration are obviously critical in the
active rationing-out process.

Data relating to these criteria have been
collected in a second survey of farmers in Korat.
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The source of data this time, is BAAC records

rather than a questionnaire survey. The survey

(Survey 2), which is described in the foLLowing,

forms the basis of the anaLysis in the rest of the

chapter.

(b) Data: Survey 2

A survey was undertaken in February 1983 to

coLLect profiLe data for a sample of farmers who

had been successfuL and a sampLe who had been

unsuccessfuL in appLying to register with the

BAAC. Data were taken from the form compLeted by

appLicants when making their appLication,14

(reproduced in Appendix 3).

A stratified systematic sampLe design was used in

each of four provinces within the North-East of

Thai Land to sampLe around 300 farmers from each

province, with equaL numbers of accepted and

re) ected farmers.

The sampLing frame comprised the List of aLL

registration appLicants during the year April 1981

to March 1982. Since the number accepted exceeded

the number rejected in each province, different

sa mpling pr opor ti ons we re used to produce equa l

numbers in both categories. There are four

resul tant samples, one for each province, each a

systematic sample of all farmers who applied to

register with BAAC during the year 1981/82,
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stratified by the accepted/rejected decision. The
analysis presented here uses only the sample taken
from Korat province.

(c) The Extent of Rationing-Out
TabLe 8.3 presents the popuLation stati sti cs for
the totaL number of applicants, the numbers
accepted and the numbers rejected for the four
provinces during the year 1981/82.

Table 8.3 Number of Applicants rejected and accepted by Province

Sisaket

Appl;cations Accepted Rejected Percent
Rejected

3,113 2,538 575 18.5

3,007 2,486 521 17.3.

2,324 1,878 446 19.2

3,997 3,289 708 17.7

Prov;nce

Nakon Panom
Ubon

Korat

Source: Survey 2

There is a very consistent pattern across the four
provinces with an average of about 18% of all
applicants rejected. We may conclude that
'active' rationing-out;s of some importance in
each province.
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C Searching for the Effective Rationing Criteria

1 Methodology

(a) The Problem and an Appropri ate Technique for ;ts
Solution

To register as a BAAC cLient, a farmer is required to
give information about himseLf and his famiLy, his
assets, LiabiLities, farm and off-farm income, farm and
househoLd expenses, and other production detaiLs. In
addition, his performance on a number of quaLitative
indicators is assessed by a bank officer. On the basis
of this information, he is either accepted as a cLient

or rejected.

The regulations indicate that marketable surpLus should
be the most criticaL variabLe, other factors being
equal. The criteria used in practice, however, are
less cLear. When a selection of BAAC officers at
various LeveLs of seniority were asked to identify the
most important decision criteria, no consistent answer
was forthcoming. Responses included the following:
marketabLe surpLus, totaL net-income (farm + non farm),
gross farm-income, net farm income, and agriculturaL
production expenses.

In order to be able to (a) make an evaluation of the
rationing-out procedure, and Cb) estimate the number of
independent farmers in Korat who are eligibLe for·
registration, we need to analyse the decision-making
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process and to derive a more precise set of decision
criteri a.

In this problem, we are interested in the decision to
accept or reject a farmer applying for registration.
This is a simple dichotomous variable. We are also
interested in relating this decision to certain
characteristics of the applicant farmer. Some of these
characteristics are amenable to continuous-level
measurement, others only to ordi na l or di chotomous-
level measurement. These features of the problem make
it a classic case for the application of multiple
discriminant analysis (MDA).

MDA is a modification of the general linear model which
was first employed in the biological sciences as a
classification technique. Its use in other areas, such
as market research and finance, has now become well
establ ished and several credit studies have used some
form of MDA.

MDA is a reformulation of the basic linear model such
that the dependent variable can be dichotomous without
contravening the assumptions of collinearity and
homosceda~sticity16. The dichotomous variable to be
explained is membership of one, two or more categories
or classes, and the object is to predict group
membership on the basis of a number of independent
variables. Independent variables are linearly related
to the dichotomous group membership variable.
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An MDA will find the set of independent variables which
best discriminate between two groups of known
membership. On the basis of the best discriminating
variables, the model can then be used to classify
individuals for whom group membership is not known.

A summary of the technique including definition of the
linear discriminate function and related classification
functions is found in Appendix 4.

The advantages of a multi-variate rather than a uni-
variate technique lie in the completeness of
information used. The influence of all important
discriminating variables can be taken into account.
This gives more complete knowledge about the variation
in the dependent variable and produces a more reliable
classification than the classification which makes use
of only one variable to predict group membership. In a
univariate classification, discriminating variables can
be taken only one at a time, concealing the influence
of those variables on each other and reducing the

discriminating power.

Linear MDA is used in preference to non linear MDA
because of the greater clarity in interpreting the
linear discriminant coefficients. With non-linear
techniques, the relative contribution of each variable
is more difficult to determine.17 While MDA is the
technique chosen here, it is recognised that other
mul ti-variate probability techniques such as logit or
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probit analysis could equally well have been employed.
MDA was used in preference to these techniques because
of its established use in credit studies and because of

ease of access to a suitable programme.

(b) Definition of the Group Variable in the Discrillinant
Model

Credit studies which have used MDA have typically used
the technique to predi ct credi t-worthiness defined as
good or bad repayment performance.18 Individuals are

divided into groups with good and bad performance and
group membership is predicted by a series of
theoretically important profiLe variables.

Here, it is again credit worthiness that is being
predicted, but defined not in terms of repayment
performance but in terms of a credit officer's
assessment of credit worthiness. We are interested in
predicting the 8AAC's decision as to which farmers are
acceptable for client status.

There are a number of ways in which the analysis could
be designed. In its si mplest form, group membership
(rejected/accepted) could be predicted by selected
profile variables on the basis of all farmers in the
survey. To do this would, however, involve ignoring an
important variable in the data set, namely a decision
code, indicating the main reason why the farmer was
rejected. An analysis which had not somehow taken this
variable into account would have lower predictive
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abiLity and wouLd not make fuLL use of the information
avaiLabLe.

Since the income-reLated variabLes are of greatest
theoreticaL importance in the rationing-out process,
the anaLysis Limits itseLf to predicting group
membership on the basis of the sub-sampLe who were
rejected primarirLy for income reasons. Farmers who
were rejected primariLy for non-income reasons such as
old age, poor health, poor reputation, Lack of farming
experience or aLready being a client of another
institution, are Left out of the anaLysis. The
rationale for doing this is that a more accurate

understanding of the income-reLated reasons for
rejection ii of greater importance than a less accu~ate
understanding of the way alL profiLe variabLes
influe nce the dec isi0 n to accepto r re j ect. An
analysis which used the whole sample (ignoring the
'reason for rejection' code) wouLd produce a Less-
accurate model because farmers of alL income levels are
rejected for the non-income reasons and it is income-
related variables which are of greatest importance. To
omit farmers who were rejected for non-income reasons,
in effect controls for disturbances in the analysis of
the income-related criteria used in the rationing-out
process.

The group variable, therefore, becomes "accepted" or
"rejected" foLLowing the sampling procedure, but
with only those rejected on the basis of reguLation

371



4(6) (marketable surplus too low) included in the
"rejected" group.'9 The effective sample-size is
reduced by exc ludi ng appl icants rejected for reasons
other than Regulation 4(6), to 233 applicant farmers.
Of these, 164 were accepted and'69 rejected.

The objective of the MDA analysis can be expressed in
terms of an hypothesis:

h, : The division of applicants into those accepted and
those rejected because of low income, can be explained
by a set of discriminating variables (X, ••• Xn).

The testing of this hypothesis will demonstrate which
are the effective criteria used in rationing-out
farmers of below a certain level of farm enterprise.

, (c) Definition of the Discri.inating Variables
Data from the registration application form were
condensed into two groups of variables: farm/household
economy and performance-evaluation variables. The
latter are in binary form since farmers are evaluated
as either good or bad on these variables. All
discriminating variables are listed in Table 8.4
together with their expected relationship with the
group variable.

The farm/household economy variables are all interval-
level measurements in units of either area (rai) or
money (baht). The various income and expense composite-
variables represent theoretically important criteria
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score on these variabLes, the higher the discriminant

which couLd possibLy be used to evaLuate an appLicant's
credit worthiness. It is expected that the higher the

score CZ) and the higher the probabiLity of faLLing
into the "accepted" group.

The performance variabLes enter the discriminant
equation as dummy variables since they are ordinal
measurements in binary form. Farmers are evaLuated as
either good or bad on these variables. The faiLure to
meet normality assumptions in the case of the
dichotomous variables is not important since the
optimaLity of a linear discriminant function is
insensitive to the normality of discriminating
variables. It is Less robust with respect to the
assumption of equality of variance-covariance
matrices.20 Since all the performance variables have a
score of 1 or 2, where 1 = good and 2 = bad, we expect
negative reLationships with the discriminant score.

Table 8.4 D; scr-im;nat; ng Vad ables and the; r Expected
ReLat;onship with the D;scri.inant Score Z

Far./Household Economy Expected
Relationship
with Z------------------------------------------------------------

Land owned +

Effective production-area +

Total assets +

AgriculturaL expenses +
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Normal production-loan value
Marketable surplus (crop)
Marketable surplus (crop & livestock)
Farm income net of farm expenses
Farm income net of farm & household expenses
Total income net of household expenses
Total income net of farm & household expenses

+

+

+

+

+

+

+

Performance
Cooperation
Loan repayment performance
Reputation
Diligence and industriousness
Effort made to improve farm practice
Thriftiness and ability to accumulate savings
Health
Family cooperation on farm
Understanding of BAAC regulations

Cd) Der;vat;on of D;scr;.;nant Funct;on
The samplei sdi v ide din tot wog r0ups: 'accepte d'
(Group 1> and 'rejected' (Group 2). The analysis could
go ahead on this basis finding the best set of
variables to discriminate between the two halves of the
sample. The proper validation of the model, however,
requires further sub-division of the sample. Two sub-
samples are required, each containing a mix of Group 1
and Group 2 fa rme rs. One sub-sa mp le is used to r
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calibration of the function and the other for
validation. The validation procedure is explained in
more detail in the next section. The sample is split
into ealibra tion and val ida tion sub- sa m p le sac cord ing
to 3 alternative methods: (a) selecting for the
calibration sub-sample every other case in the whole
sample,17 starting with Case No.1; (b) selecting every
other case starting with Case No.2, and (c) random
selection of 50% of cases from the whole sample.

These 3 methods of sub-division produce 4 replications:
SC1 and SV2 refer to the same sub-sample (used
alternatively for calibration and validation), SC2 and
SV1 refer to a second sub-sample, and SC3 and SV3 are
the two sub-samples produced by the random division of
the whole sample into 2. Table 8.5 shows how the
replications are used. SC1 is validated on SV1, SC2
on SV2, and SC3 on SV3. There is a sy mmet rt ca l
relationship between the first two pairs since SC1 =
SV2 and SC2 = SV1.

In the first stage of analysis, we are interested only
in the best discriminant variables and their relative
contributions to the discriminant score. In this
stage, for each of the three calibration sub-samples,
6 discriminant functions are produced. The first
function incorporates all possible discriminating
variables, and the others incorporate a selection of
variables according to 5 different criteria for
exclusion in a step-wise MDA. The step-wise procedure
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Table 8.5 Replications used for Alternative Discriminant
Models

------------------------------------------------------------
CaLibration
Sub-SampLe

VaLidation Sub-SampLe
(SV2) (SV1) (SV3)

Odd Cases Even Cases Random
OnLy OnLy------------------------------------------------------------

(SC1)
Odd Cases OnLy X

(SC2)
Even Cases OnLy X

(SC3)
Random X

which produces the best-fit model is used for the
subsequent anaLysis. The difference in goodness-of-fit
between the modeL using alL variabLes and the modeL
using seLected variabLes, provides a check on the
degree to which the excLusion of statisticaLLy
unimportant discriminators affects the predictive
capabiLity of the modeL.

The second stage of anaLysis invoLves classification of
independent farmers from Survey 1 into accepted and
rejected categories. Since there are no performance
variables for these farmers, the classification must be
made on the basis of a function which incorporates
farm/househoLd economy variabLes onLy. Six functions
are derived as in the first stage, the difference being
the excLusion of performance indicators.
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(e) Model Validity
The object of MDA and, therefore, the test of goodness-
of-fit, is to correctly re-classify as many cases as
possible. A set of weighted predictor variables is
used in the discriminant function, to best divide the
sample into two a-priori groupings with known
membership. The test of how well this has been done is
to re+c lassi fy cases, usi ng the de ri ved function, and
see how many are correctly cLassified into their actuaL
and known groups. The goodness-of-fit statistic,
therefore becomes the percentage of cases correctly
classified. This is anaLogous to the measure of
variance-explained in regression analysis (r2). The
object there is to explain as much variance in the
dependent variable as possible. In interpreting

goodness-of-fit in regression analysis, there is a
problem of upward bias in the r2 value caused by
testing the model on the same set of data upon which it
has been calibrated. The r2 value is, of course,
correct for the sample, but as an estimate of the
model's goodness of fit to the population, it is bound
to be too high for two reasons
(a) due to inevitable sampling errors, the model

calibrated on the sample will fit the sample better
than the population;

(b) this is compounded in the process of independent
variable selection (the search for the model which
gives the best fit). Choosing the best-fit out of
a range of alternative models also means choosing
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the modeL most cLoseLy refLecting the pecuLiarities

of the sample.

In regression anaLysis, the computation of r2 can be

easiLy modified to alLow for the upward bias. The

solution is not so straightforward in MDA, aLthough the
problem is the same. SampLing and search bias tends to
produce an artificially high percentage of correctLy
cLassified cases if calibration and validation are
performed on the same sampLe.

Frank, Massy and Morrison21 suggest either a second
sampLe or a spLit sampLe be used to vaLidate a
discriminant function modeL. Here, as aLready

indicated, a split-sampLe method is used, 3 sub-sampLes
aLternativeLy being used for modeL caLibration <TabLe
8.5). Each consists of haLf of the whole sample and
contain proportionaL numbers of Group1 and 2 farmers.
The modeLs caLibrated on Se1, Se2 and SC3 are validated
on SV1, SV2 and SV3, respectiveLy. The goodness-of-fit
statistic for the se1 modeL, for example, becomes the

proportion of SV1 cases correctLy classified using the
Se1-calibrated discriminant function. This percentage
gives the best unbiased estimate of the model's
goodness-of-fit with respect to the population.

2 Calibration of the Empirical Model
Table 8.6 presents the goodness-of-fit statistics for a
direct and a step-wise model calibrated on each of three

replications.22 The step-wise modeLs represented in the
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tabLe are the best-fitting modeLs, having tried 5 different
step-wise procedures. The procedure ~hich produced the best
fit for each of the three repLications was that which
seLects variabLes on the basis of the minimum residuaL
variance at each step. The tabLe is therefore a summary of
results from 18 modeLs; for each calibration sub-sampLe
there were run 5 step-wise modeLs with the best one being
seLected, and one di rect modeL (where there is no seLecti ve
exclusion of independent variables).

Table 8.6 Goodness-of-Fit Statistics for a Step-Wise and Direct
MDA Model for each of three Sub-Samples

CaLibration
Sub-Sample

Step-Wise Direct

InternaL 1 External2 Internal External----------------------------------------------------------------
SC1 87.0% 81 .2%

75.7%
84.0%
86.1%

77.8%

SC2 85.2% 77.5%

SC3 90.3% 75.4% 86 .0% 80.2%

-----------------------------------------------------------------
Note: 1 InternaL = internaL goodness of fit = the percentage

of correctLy cLassified cases when reclassifying the
cases in the calibration sub-sample itself;

2 ExternaL = externaL goodness of fit = the percentage
of correctly classified cases when recLassifying the
cases in the independent validation sub-sample.

Source MDA Model Output

Three observations can be made about Table 8..q. Fi rst, the
difference between internal and external classification
accuracies indicates the amount of bias in the internal

pe rcentage. All external percentages are lower than
corresponding internal percentages as expected. It is the
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external goodness-of-fit statistics which are used to select
the best model since they are free from sample and search
bias. Second, it is not possible to say that either step-
wise or direct methods generally produce more accurate re-
cLassifications; aLthough accuracy is lost by selecting
variabLes in the case of the SC2 and SC3 modeLs, the
opposite is true of the SC1 modeL. The cost in terms of
accuracy, of the gains in efficiency and anaLyticaL power
associated with a step-wise modeL are not high for SC2 and
SC3 and are nega ti ve for SC1. Thi rd, the SC1 modeL can be
seLected as the best m ode l to use for further anaLysis on
the basis of its superior externaL cLassification accuracy
of 81.2% correctLy cLassified cases.

TabLe 8.7 Lists the discriminating variables incLuded in the
SC1 modeL aLong with their respective means for Group 1 and
Group 2 farmers, and the significance of the difference of
means. On a univariate Level, three of the six variabLes
differ significantLy between the two groups at the 0.1
LeveL: net far min com e, ass et sand d i Ligen cear e alL
significant univariate discriminators. This gives the first
indication of the most important variabLes upon which
individuaLs are divided into two groups, and a univariate
modeL based on any of them is LikeLy to have good predictive
abiLity. However, the discriminant function, using aLL six
variabLes,wilL have a greater predictive ability.

We would expect there to be some reLationship between the
variabLes which are important on a univariate Level and the
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ranking of variabLes in terms of their importance as
discriminators in the muLti-variate discriminant model. The
discriminant scores, unstandardised and standardised, are

presented in TabLe 8.8. Standardised scores, anaLogous to

Table 8.7 Discriminating Variables included in the Best-Fitting
"odel with their Respective "ean Values for Groups 1
and 2

-----------------------------------------------------------------
Discriminating VariabLe Group 1

(accept)
Group 2
(reject)

Univariate
F rati0-----------------------------------------------------------------

Farm income net farm
expenses 20,910.2 6,514.3 33.12 *

Assets 85,447.1 33,854.8 5.66 *

Coope ration 1.071 1.000 2.19

Loan Repayment 0.16 10-4Pe rformance 1.177 1.180

Diligence 1.056 1.276 10.16 *

NormaL Production
loan VaLue 1,538.0 679.3 . 1.91

-----------------------------------------------------------------
Note: * Significant at P = .01

Source "DA ~del Output

e coefficients in mutipLe regression anaLysis, indicate the
relative importance of a variable to the discriminant score.
The higher a standardised discriminant coefficient, the
greater the contribution of that particular variable to the
function's overall discri minati ng abil ity. Table 8.8 ranks
variables according to their standardised discriminant

function coefficients.

Two of the signs in the function are not as predicted: a
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worse performance on cooperation and loan repayment

indicators contribute positively to the probability of an

individual being found in Group 1 (accepted). This can be

interpreted in at least four alternative ways. (a) Farmers

with poorer performance on these indicators are favoured in

the decision to accept or reject; Cb) the indicators are in

themselves unimportant to the decision, but are related

inversely to some other variable which ;5 important but is

not included in the list of variabLes from which

discriminators were selected (the incLusion of these two

variables with unexpected signs would, in this case, be

spurious); Cc) measurement error due to an unreliable scale

of measurement giving rise to a spurious result; and

Cd) sampling error giving rise to a spurious resuLt.

Alternative (a) makes little sense and can be rejected

without further discussion. ALternative (b) requires the

existence of an important discriminating variable (or

variables) outside of the group Listed in Table 8.4 and

related to loan repayment performance and cooperation

performance. The contribution of the two vari ables cannot

be explained by their relationship with any of the other

variables in the tabLe, because their inclusion through the

step-wise procedure means that they contribute additional

and unique expLanation of the variance in the dependent

variable. It is possible that certain personality

variables, not assessed on the registration form, could be

important here. Perhaps farmers with a more aggressive

attitude towards wanting to register are seen as less co-
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operative (they may be more evasive in answering certain
questions, for example), have a worse loan repayment
performance (poor performance with other creditors may make
registration with BAAC more of a necessity) and yet are more
likely to be accepted (they will tend to make more of a case
for themselves than a farmer with a Less aggressive

atti tude).

Alternative (c) is quite possible given the crude ordinaL
measurement of these variabLes. A good/bad dichotomous
measurement is unlikely to be very reliable over time for
one credit officer and even less LikeLy to be reliabLe
between credit officers. However, we would expect to see a
broad relationship between a poor performance rating and the
decision to reject, however crude the measurement.

ALternative (d) is, perhaps, the most likely. Given that
the measurement is crude, it could well be that the Group 1
and Group 2 population means are similar for these two
variables (though we would expect Group 1 means to be
lower). The closer together the group means, the more we
wouLd expect to find in the sampLing distribution, sampLes
in whi ch there are more 'bad' rated cases in the laccepted'
group than in the 'rejected' group. This is so even if a
'bad' rating on these variabLes tends to be related to a
'rejected' decision for the population as a whole. A
discriminant function calibrated on such a sample would give

unexpected signs on these variables.

Table 8~ indicates that there is indeed sampling and search
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bias in the modeL, since there is a large reductiton of 5.8
percentage points in cLassification accuracy when the se1

modeL is vaLidated against a second sampLe <externaL
vat t da t ton) , Put another way, sample and search bias is
associated with a 5.8% upward bias in the cLassification
accuracy. If the cooperation and loan repayment performance
variables feature in the discriminant function because of
sampling error, it can be expected that their removal from
the function wiLL reduce the gap between internal and
external goodness of fit. This amounts to testing the
influence of these two variabLes on the vaLue of the bias

indicator in the discriminant functions.

We would aLso expect the internal percentage of correctly
cLassified cases to faLL when two significant discriminators
are excLuded from the anaLysis. To make the test, the modeL
in TabLe 8.8 was re-run using a step-wise (minimum residuaL
variance> procedure and seLecting from variabLes listed in
TabLe 8.7, exc t udf ns 'cooperation' and 'loan repayment
performance'. The hypothesis being tested is :

Where P1 = the difference between internal and externaL
classif;cation accuracy for the model with the two variables
excluded, and P2 = the difference between internal and
external classification accuracy for the modeL with the two
variables incLuded. P1 and P2 are indicators of search and
sampling bias. Table 8.9 shows that the test results

support the hypothesis.
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Removal of the two suspect variables results in a model
which has a lower bias indicator (the difference of 1.6%
between internal and externaL goodness-of-fit suggests that
the modeL is a very reLiable estimate of the population

discriminant function).

Table 8.9 Goodness-of- Fi t of the Best Fi t Model, wi th and
without 'Cooperation' and 'Loan Repayment' Variables

Model Internal
Val ida t ion

External
Val idation

Difference
(bias indic-
ator)-----------------------------------------------------------------

Step-wise, incLuding
'cooperation' and
'Loan repayment per-
formance' 87.0% 81.2% 5.8% = P2

Step-wise, excluding
'cooperation' and
'loan repayment per-
formance' 86.07. 84.47. 1.67. = P1

-----------------------------------------------------------------
Source: MDA ModeL Output

In removing these variabLes, a more accurate function has
been produced. The external goodness-of-fit statistic is
84.4% compa red to 81.2% in the origi na l modeL. The revi sed
and superior model is presented in Table 8jO and forms the

basi s of subsequent di scussi on.

3 Discussion of the Revised Model
As expected, the most important discriminator is an income
variable. Net farm income23 accounts for 82% of the model's
total discriminating power <Table 8.10, Column 6). However,
this particuLar income variable is not the one we wouLd have
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expected to be the most important. According to BAAC
regulations, it is marketable surplus24 that should be the
best discriminator. The appearance of net farm income and
the absence of all other income variables in the function
means that net farm income is the income variable which
alone expLains the largest amount of variance in the group
variable. Marketable surplus would, of course, explain some
variance on its own, but the variance expLained by net-farm
income incLudes the variance explained by marketable surplus
plus more. Net farm income, having been seLected in the
first step of the step-wise procedure, left no more variance
to be expLained by any of the other income-related

variables.

The emergence of net farm income as the best discriminator
between accepted and rejected farmers, is an important
result since it indicates that the effective decision
criterion differs from the criterion specified in the
regulations. The implications are, in fact, progressive as
far as small-farmer access to BAAC is concerned. The use of
marketabLe surplus as the primary decision criterion would
tend to favour farmers already producing at a significant
level above subsistence requirements. Farmers, perhaps
desiring fuller participation in the cash economy, but
presently producing only a small marketabLe surplus are
penalised. The net farm income variable, however, is
derived by valuation of total products, whether marketed or
not. The evidence is that BAAC credit officers tend to
accept an applicant if the difference between the total
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monetary cost and totaL vaLue of his production is
sufficientLy high, even if the current proportion which is

marketed may be Low.

In terms of the discriminant function, the difference
between the variance expLained by marketabLe surpLus and the
variance expLained by net farm income, represents the degree

to which the division between Groups 1 and 2 can be better
expLained by di fferences in net farm income. This impl,ies
that for a certain proportion of cases, the division into
Groups 1 and 2 can be expLained by net farm income but not
by marketabLe surpLus. For that proportion of cases,
average marketabLe surpLus is not significantly different
between accepted and rejected farmers, whiLe net farm income
is significantLy higher among the accepted group.

Having said that net farm income is a more progressive
decision criterion than marketabLe surpLus, a quaLification
needs to be made. A Lender institution must ensure that its
borrowers are abLe to use their loans productiveLy according
to the stated purpose of borrowing. This is vitaL for the
institution's commerciaL viability. The BAAC can,
therefore, be expected to lend onLy to appLicants who are
farmers producing a positive net-value on a regular basis.
The size of the normaL net-vaLue of production that wilL
make an appLicant acceptabLe is, however, a different
question. With no credit shortage in the informaL market, a
low net farm income can perhaps correctLy be interpreted as
an indication of an unprogressive or unindustrious farmer;
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of a non-viabLe cLient. Where non-institutionaL credit is
short, however, a Low net farm income may refLect
insufficient working capitaL. It may aLso be that those
farmers who appLy to register with BAAC are those who have
parti cuLarLy feLt the constraints imposed by such a credit
shortage; hence their desire to borrow from an institution.

It is commerciaLLy and deveLopmentaLLy regressive to refuse
access to credit to a farmer who wants to expand his farm
enterprise beyond the LeveL to which he has been constrained
outside of the institutionaL credit market. He couLd expand
output if he had greater access to working capitaL, but he
is denied that access because his previous Levels of output

are too Low to make him eLigibLe.

DiLigence25 is the second most important discriminator.
Diligence and net farm income together account for 92% of
the modeL's discriminating power. It is reLated to the
dependent variabLe with the expected negative sign; the
poorer performance with respect to a farmer's diLigence and
industriousness, the Lower his chance of being accepted.
This makes sense theoreticaLLy since a farmer's attitude
towards his farm enterprise wiLL have consequences for both
the productivity of his Loan and his reLiabiLity as a

debtor.

WhiLe the appearance in the modeL of normaL loan vaLue and
assets variabLes is understandabLe in terms of a lender's
decision, it ;s somewhat regressive in the context of
lending to smaLL-scaLe peasant farmers. Since aLL farmers
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who become cLients are required to join a fermer's credit
group for the purpose of securing Loans by group LiabiLity,
there is no reason why assets shouLd be important in the
decision whether or not to accept a farmer who applies to

become a cLient.

If independent farmers faced an unLimited suppLy of
suitabLy priced credit in the non-institutionaL market,
'normaL Loan vaLue' couLd perhaps be used as an indicator of
industriousness and progressiveness. The anaLysis in
Chapter 7, however, suggests that the Low amounts of credit
used by independent farmers in Korat province is related to
a suppLy shortage. Under these circumstances, the
justificatiton of using normaL Loan vaLue as one important
criterion in the decision to accept or reject, is weakened

and is a regressive practice.

What can be said about the variabLes which did not appear in
the discriminant function? The absence of any other income-
reLated variabLes has aLready been discussed.
StatisticaLLy, none of the other variables offer significant
additionaL explanation of variance in the dependent
variabLe. This does not mean that in themselves they offer
no expLanation on a univariate basis or on some aLternative
muLti-variate basis. Rather, any expLanation they might
give is subsumed under the superior expLanation given by the
variabLes seLected in the discriminant function. Thus,
whiLe heaLth or farm expenses may expLain some of the
variance in the independent variable, it is the same
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variance that is explained by the variables that were

selected and the latter were able to explain more in

addition.

If we are interested in deriving a classification scheme

which models the decision process, then we can ignore the

non-selected variables. Though they may have discriminating

power, they do not help classify a new individual because

their discriminating power is duplicated and exceeded by the

superior discriminators that were selected.

4 Model Accuracy

(a) Testing the Significance of the Discriminant Function

The discriminant function is defined as the set of

weights which best separates the two groups so as to

maximise within-group clustering around the group

centroid as well as maximising distance between the two

centroids. The success of this separation can be

measured by the Mahalonobis D2 statistic, a measure-

ment of the generalised distance between two group

centroids. The D2 statistic is easily transformed to

an F statistic to test the significance of the

distance.26 The modified function in Table 8.10

produced an F value of 10.811. Since 10.811 is greater

than F crit at the .01 level with 95 degrees of

freedom, we can conclude that the function produces a

significant separation between accepted and rejected

cases.
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(b) Classification Accuracy
A statistically significant separation between group
centroids does not tell us how well the model does what
it is meant to do, namely to correctly classify
individuals into groups according to certain profile
variables. The measure of classification accuracy
(percentage correctly classified) has already been used
to select the best model. Here, the method of deriving
and testing the statistic is elaborated and the error
components analysed.

The first stage is to construct a classification table
of the form presented in Table 8.11.27

Table 8.11 Generalised Classification Table

Predicted Classification
Group 1 Group 2--------------------------------

Group 1

Actual
classi fication

--------------------------------
Group 2

Note
N· . = the number of cases actually in group i classified1,)

by the model as group j.

The proportion of cases correctly classified (PC) is given

by :
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Pc = ~1!1_:_~~!2
N1 + N2

(8.3)

Source Cooley, W.W., and Lohnes, P.R., 1962, p.279

The classification table for the best-fit discriminant
modeL (the model presented in Table 8.10> is given in
Table 8.12. It relates to the model's external
validation; the reclassification of cases in the
validation sub-sample (SV1).

In order to test the significance of Pc in Table 8.12, it
is first necessary to know what percentage would be
classified correctly by chance even if the discriminant
function had no discriminating power. Having done
that, the di fference between the chance correct
classification and the actual correct classification

can be tested using at-test.

If the two groups were of equal size, the chance
proportion of correct classifications wouLd be 0.5. If
alL cases were classified as accepted, for example, we
would have correctly classified sore of them merely
because that is the proportion of cases actually in the
'accepted' group. That sore success rate is completely
unrelated to the accuracy of any discriminant function
since it can be achieved by classifying all cases into

one group.
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Table 8.12 Classification Table for the Best-Fit Discrim-
inant Model

Predicted Classification

Accepted Rejected----------------------------------
Accepted 76

(92.7%)
6

(7.3%)
82

Actual
Classification ----------------------------------

Rejected 13
(32.5%)

27
(67.5%)

40

----------------------------------
89 33 122

Pc = 76 + 27 = 0.844
122 (8.4)

When the groups are of unequal size, the proportion
correctly classified by chance (PCH) is given by the

expression :28

PCH = cl + (1 - a) 2 (8.5)

where a = the proportion of cases in group 1; and
1-a = the proportion of cases in group 2.

when N1 = 82 and N2 = 40,a = .672 and 1- a = .328, PCH = .559

To test the significance of Pc in Table 28, the following t-

test is set up :

t = Pc - PCH (8.6)

where (8.7)
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= estimate of the standard error of the
popuLation proportion of cases correctLy

cLassifed by chance.

Inserting the vaLues for Pc and PCH derived above

.844 - .559 (8.8)
t = ----------- = 6.3

.045

This vaLue of t is significant at the highest LeveL and
it can be concluded that the proportion of cases re-
cLassified correctly by the model is significantly

greater than that expected by chance.

From the cLassification tabLe, we know how the overaLL
statistic of 84.4% correct classifications is made up.
Cases actually in Group 2 but classified in Group 1 can
be thought of as Type 1 errors. They shouLd have been
rejected but have been accepted.29 On the other hand,
cases in Group 1 but cLassified as Group 2 have been
wrongLy rejected and can be considered Type 11 errors.

Type 1 error in Table 8.12 is 32.5%, and Type 11 error
is 7.3%. If the modeL were to be used to cLassify
ungrouped farmers into those acceptable and those
unacceptable, the risk of cLassifying as acceptabLe,
farmers who are not reaLLy acceptabLe ;s greater than
the risk of classifying as unacceptable, farmers who

are.3D

From a developmentaL point of view, this relationship
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between Type 1 and Type 11 errors is acceptable since

it means that a greater number of smaller farmers will

be classified as acceptable. From a commercial point

of view, however, it is probably desirable to minimise

Type 1 errors.

Table 8.13 summarises the measures of val idation. The

model produces both a significant separation between

group centroids and a significant percentage of

correctly classified cases. The null hypothesis that

the discriminating variables cannot discriminate

between groups has to be rejected and we conclude that

the model (a) successfully reveals which are the

important profi le variables in the decision to accept

or reject a registration applicant, and (b) could be

validly used to predict the most likely group

membership of ungrouped farmers;(in actual fact, when

it comes to classifying Survey 1 independent farmers

into 'accepted' or 'rejected' groups 'in Section 0 of

this chapter, a different model will have to be used

because of the absence of performance indicator

variables in Survey 1).

Table 8.13 Summary of Validation Statistics for the Best-
Fit Discriminant Model

Distance between group centroids

DF F Significance-----------------------------------------
4,95 10.811 0.0000
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CLassification accuracy

Type 1 Type II t DF Significance
error error------------------------------------------------------------
32.5% 7.3% .0559 0.844 6.3 120 0.0000

D Estimation of the Numbers of Independent Farmers in Korat's
Poverty Districts who can be classifed as Eligible and Ineligible
for BAAC Client Status

1 Introduction

The anaLysis in Chapter 7 suggests that demand for
institutionaL credit facilities is high among independent
farmers in the poverty districts of Korat. 78% of Survey
One's independent farmers expressed a desire to register
with a credit institution. This indicates the LeveL of
potentiaL demand for cLient status but says nothing abbout
how many potentiaL clients there are among the independent
farmers. Many of the farmers who want to register may not
in fact be eligible. In the present section, an estimate is
made (a) of the number of independent farmers in Korat
poverty districts who both want to register and wouLd be
eLigibLe under the existing decision-making practice, and
(b) of the number of independent farmers in Korat who wish
to register but wouLd be ineLigibLe under existing decision-

making practice. This is achieved by appLying a

discriminant function similar to the one derived in Section
C, to the sample of independent farmers in Survey 1 who
expressed a desire to register with a credit institution.

This exercise therefore approaches the foLLowing question:
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given the currently effective criteria employed in the
decision to accept or reject an appLicant for registration,
how many farmers are there in the Korat poverty districts
who wouLd become BAAC cLients if they were given the chance
to appLy for registration? The estimate is of numbers
rationed-out on the basis of their income and does not
incLude those who are ineLigibLe for other reasons such as
age or heaLth. The estimation procedure invoLves the

foLLowing steps

1. estimation of the proportion of Korat poverty district

farmers who are independent;

2. estimation of the proportion of independent farmers who

want to register with BAAC;

3. esti mation of the proportion of independent farmers
wanting to register who are unacceptabLe for reasons
other than income (il L heaLth, oLd age etc.)

4a. estimation of the proportion of independent farmers
wishing to register who have a higher probability of

being accepted than rejected;

4b. estimation of the proportion of independent farmers
wanting to register who have a higher probability of

being rejected than accepted.

5. multiplication of the total farmer population figure
for Korat poverty districts by the resultant

proportions to get the finaL estimates.
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2 The Classification ~del
Since a discriminant function based en Survey 2 will be used
to classify farmers in Survey 1, it must only contain
variables for which there are comparable values in the two
surveys. The model presented in Table 8.10 contains
performance variables which are unique to Survey 2 and it
cannot therefore be used to classify farmers in Survey 1.
It is, therefore, necessary to produce a model which
includes only variables found in both surveys. The list of
variables from which the best discriminators are to be

selected is given below:

effective production-area (rai)
agricultural expenses (baht)
normal production-loan value (baht)
marketable surplus (baht)
marketable surplus (crop and livestock) (baht)
farm income net farm expenses (baht)
farm income net household expenses (baht)
total income net all expenses (baht)

Following the procedure adopted in selecting the first
model, three alternative models were produced using a step-
wise procedure, each calibrated on a different sub-sample
and val idated on a se cond sub-sa mp le. Th e mode l ba sed on
sub-sample SC2 emerged as the best fit with a classification
accuracy of 83.8% (significant at P = 0.0000>. This is the

model used in the following analysis.
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Table 8.14 shows that two variables were selected as
significant discriminators: 'net farm income' and 'effective
production-area'. The predictive accuracy of these two

discriminators is even higher than that of the first model
where va r t eb t e s : were selected from all possible
discriminators including performance ratings. We cannot
strictly compare the two models since each is based on a

different sub-sampl~ We do know, however, from Table 8~
that the all-variable model based on SC2 (disregarded in the
choice of the first model because of SC1's superiority), had
an external classification accuracy of 75.7%, considerably
lower than the 83.8% accuracy of SC2's two-variable model.
That the model which selected from a more complete range of
discriminators has a lower classification accuracy may seem

a counter-intuitive result.

The explanation lies in the difference between the criteria
used for variable selection in the step-wise MDA and the
criteria used for expressing classification accuracy. Table
8.14 compares residual variance with classification accuracy
for the two models calibrated on sub-sample SC2. Model1 is
the model selected from the full range of possible
discriminators (listed in Table 8.4) and Model 2 selects
from the reduced range of 8 farm economy variables listed

above.
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Table 8.14 COllparison of Residual Variance with
Classification Accuracy for Two Models
Calibrated on Sub-Sample SC2

Residual Variance Classification Accuracy

Model 1 0.4418 75.7%

<selected from
aII dis crim-
inators)

Model 2 0.6486 83 .8%

<selected from
reduced range
of discrimin-
ators)

------------------------------------------------------------
Source: MDA Model Output

The principle illustrated in Table 8.14 is that although
Model 1 explains more variance in the dependent variable
than Model 2, its external classification accuracy is not so
good. The smaller residual variance of Model1, explains
why Model 1 rather than Model 2 was selected from the full
range of variables by the step-wise procedure even though

Model 2 is more reliable.31

Table 8.15 presents the model used in the esti mation
exercise. Net farm income and effective production-area are
the variables which together give the best discrimination.
Alongside the discriminant function are presented the
classification functions which are used to classify
ungrouped independent farmers as 'accepted' or 'rejected'
<see Appendix 2 for a definition of classification functions

in MDA).
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3 Est;mat;on Procedure
First, four separate probabilities are defined:
P1 : Probabil;ty of a Korat farmer being an independent

farmer
P2 : Probability of an independent farmer wishing to

register with BAAC
Probability of an independent farmer who wishes to
register, being ineligible for reasons not related to
the size of his farm enterprise

P4 : Probability of an independent farmer wishing to
register being classified as eligible/ineligible
according to his weighted scores on the net farm income
and production-land variables.

Having estimated probabilities P1 to P4' a resultant
probability Ps can be defined as :

: probability of a farmer in the poverty districts of
Korat wishing to register and being eligible for client

status

P1 is calculated from Survey 1 data by dividing the number
of farmers who were not members of any credit institution
(N1) by the total number of farmers in the sample (N2) :

217 (8.10>
: -: .7233

N2 300

Since members of cooperatives, farmers associations and
commercial banks are excluded from N1' the final estimate
will relate purely to farmers without institutional
attachment and will not include members of another instit-

ution who want to register as BAAC clients.
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P2 is calculated using the response to the question in
Survey 1 which asked farmers whether they wanted to register
with BAAC. The number responding positively (N3) ;s divided

by the total number of independent farmers (N2)

(8.11)
= = .7742

P3 is calculated from Survey 2 data using the 'reason for
rejection' variable (a single code entered onto the
registration application form by a credit officer,
summarising the reason for rejecting the applicant). Two
stages are necessary here. First, the proportion of all

rejected farmers rejected for 'other reasons' (P3,1) is
calculated with a confidence interval, by dividing the
number rejected for 'other reasons' (N4) by the total number
of rei ected farmers in the sample (NS). Second, the
population number of rejected farmers in Korat during the
survey period32 (N6)33 is multipLied by P3,1 to give an
estimate of the totaL number of farmers rejected for 'other

This estimate is then divided by the
population totaL number of regi stra tion app licants (N8) to
get P3• N7 and N8 are population parameters.

P3,1 = N4 = 79 =
N5 143

.552.448 34

143

= .552 ± 0.0815 (P = .05) (8.12)

N7 = (P3,1)(N6) = (708)(.552) = 390.8
N7 lies within a 95X confidence range of 333.1 to 448.5.

(8.13)
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Therefore

P3 = N7 = 390.8 = 0.0978

N8 3,997

(8.14)

P3 lies within a 95% confidence range of 0.0833 and 0.1122.

(1-P3)' the proportion used in the calculation of PS'

therefore equals 0.9022 with a 9SX confidence range of

o .8878 toO. 9167•

The calculation of P4 involves the classification of Survey

1's 168 independent farmers who wanted to register with BAAC

using the classification functions in Table 8.15. A

classification score is computed on both of the functions

for each of the 168 farmers. A farmer is assigned to the

group (accepted or rejected) for which he has the highest

classification score. The results of the classification

produced are presented in Table 8.16.

Table 8.16 Results· of Classifying Survey One's Independent
Farmers who wish to register with BAAC, into
'accepted' or 'rej ected' categories

No. of Cases

C accept > C reject 19

C reject > C accept 149

168

C accept = classification score on Classification
Function 1

C reject = classification score on Classification
Function 2

406



P4 can then be calculated by dividing the number of farmers
classified as 'accepted' by the total number of farmers
wanting to register in the sample

P4 = 19 = 0.1131
168

(8.15)

Ps can now be calculated by finding the product of P1' P2'
(1-P3) and P4. In the following, both the point and
interval Ps estimates are calculated; the low interval
estimate through multiplying together the low estimates of

P1 to P4' and the high interval estimate by multiplying
together the high estimates of P1 to P4. The calculation is
made first to find the number of eligible farmers.

Point Low High

P1 = 0.7233 ± 1.96. .7233.2767 = ± 0.0506 0.6727 0.7739
300 (8.16)

P2 = 0.7742 ±. 1.96 .7742.2258 = ± 0.0556 0.7186 0.8298
217 (8.17)

(1-P3) = 0.9022 0.8878 0.9167
(8.18)

.1131 .8869 = ± 0.0479 0.0652 0.1610
168 (8.19)------------------------------------------------------------

Ps = 0.0571 with a range of
••: 0.0280 to 0.0948
, (8.20)

The final stage in the estimation involves multiplying Ps by
the total population of farmers in Korat's poverty
distri cts. Th; s figure is est; mated from the Agr; cut tural
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Census of Thai land.35 The most recent agricultural census

was made in 1978 so a projected figure has to be used for

1981/82. Using a simple linear trend between 1963 and 1978

agricultural census figures, the total number of farm

holdings in the poverty districts of Korat in 1981 is

estimated at 101,758. The final estimate of the number of

eligible farmers is given in Table 8.17a.

The calculations are repeated to estimate the number of

independent farmers in the poverty districts of Korat who

wish to register, but are ineligible. The only proportion

that has to be changed in the calculations above is P4.

This becomes 0.8869 instead of 0.1131. The results are

presented in Table 33b. There are an estimated 51,408

independent farmers in Korat poverty districts who wish to

become BAAC clients •. Of these, 5,810 have greater

probability of being accepted and 45,598 have the greater

probability of being rejected if they were to apply to

register.

4 Discussion of the Classification Results
Two things can be concluded from this classification

exercise. Fi rst, a very high proportion of Survey 1 's

independent farmers who wanted to register with 8AAC were

classified as 'rejected' by the discriminant model. The

exercise can be considered, in one sense, to be a simUlation

of the process of Survey One's independent farmers, applying

to register as BAACclients. 168 wished to register and

can be considered as the 'applicants'. Of these, only 19

(11%) were 'accepted' after applying the model of the
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Table 8.17a Estimated Nu.ber of Independent Farmers in the
Poverty Districts of Korat who wish to register
with BAAC and who are eligible for Client
Status

Point Low High

Probability of a Korat poverty
district farmer being an inde-
pendent farmer who desires BAAC
client status and is eligible
(P5) 0.0571 0.0280 0.0948

Number of farm holdings in
Korat poverty districts 101,758
Estimated number of independent
farmers who wish to register
and are eligible 5,810 2,849 9,647

------------------------------------------------------------

Table 8.17b Estimated Nu.ber of Independent Far.ers in the
Poverty Districts of Korat who wish to Register
with BAAC, but are ineligible for Client Status

Point Low High

Probabil ity of a Korat poverty
district farmer being an inde-
pendent farmer who desires BAAC
client status and is ineLigibLe
(1-P5) 0.4481 0.3601 0.5503

Number of farm holdings in
Korat poverty districts 101,758

Estimated number of independent
farmers who wish to register
and are ineligible 45,598 36,643 55,997

------------------------------------------------------------
effective decision-process (the classification functions).
We can conclude that the majority (89") of the independent
farmers in Survey 1 who do want to participate in the
institutional credit market, would be prevented from doing

so if they were actually to apply to become clients. 89%
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are effectively rationed-out in the simulated application
process.

The estimated population figures for the Korat poverty areas
indicate the size of the problem. Under existing rationing
practi ces some 45,598 f ar e er s in these districts are
excluded froll the services of Thailand's major rural credit
prograllme. This is very strong evidence in support of the
hypothesis which states that small farmers tend not to
borrow from institutions because of supply-side

restrictions.

Second, though the majority were rejected, 11% of the survey
independent farmers wishing to register were 'accepted' in
the classification. Table 8.17a indicates that there is a
significant number of independent farmers in the Korat
poverty districts who can be considered acceptable. They
can be thought of as potential clients since they both wish
to register and are eligible. In 1980, there were 31,437·
farm-holders registered with the Korat branch of BAAC.36

The figures in Table 8.17 suggest that an 18.5% increase in
clientel is possible by further expansion in the poverty

districts.

It is, of course, true that the 'accepted' farmers are the
more well endowed among Survey 1's independent farmers. It
nevertheless remains an important finding that an estimated
5,810 farmers in Korat's poverty districts are currently
operating independently, but both wish to register and are

eligible to become clients.
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For these farmers, their lack of participation in the
institutional credit market is neither due to lack of demand
nor rationing-out. The lack of institutional borrowing
here, appears to be a result of lack of opportunity to
register with an institution. If there are farmers who wish
to register and have the right qualifications to be
accepted, it must be a lack of opportunity which prevents
them from becoming clients. Table 7.10 in Chapter 7
supports this assertion, indicating that a majority of
Survey One's independent farmers had not yet become 8AAC
clients due to reasons relating to knowledge about the bank
and its application procedures.

E The Effect of Rationing-Out on Farm Inco.e

1 Introduction

The results of the MDA analysis can be brought together with
the output from the LP models to illustrate the effect of
credit rationing on farm income. If the critical values on
the discriminating variables derived by MDA can be compared
with the optimal income patterns produced by the LP models
with and without credit, it will be possible to say
something about the regressive effects of denying 8AAC
credit to farmers below ,a certain level of farm enterprise.
Farmers above and below the critical values in the
registration decision will face different income earning
possibilities because of their differential access to

credit.
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The anaLysis invoLves 4 steps

1. Computing the critical values on the important

discriminators.
2. Producing a schedule of critical net farm income as a

function of production area using the MDA model.
3. Producing a schedule of opH.al net farm income as a

function of production area using the LP models.
4. Plotting together the two schedules produced in 2 and

3.

Since the MDA model with the highest predictive accuracy is
the model presented in Table 8.15, including just two
discriminators, this will be used in the analysis. This
also turns out to be the most suitabLe model for comparison
with the LP model output, since its two independent
variables (net farm income and production Land), are
directly comparable with two of the three important
parameters in the LP model (the third being credit).

2 Finding the Critical Value on the Most Illportant Discrill-
inator
Having found that net farm income is the most important
discriminator, it is necessary to evaluate the level of net
farm income which effectively separates the 'accepted' and
'rejected' groups. This amounts to finding the value, call

it NFcrit' above which P1 > P2 and below which P2 > P1 where
P1 = the probability of being in Group 1 (accepted) and P2 =
the probability of being in Group 2 (rejected).
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Figure 8.1 Graphical Definition of Critical Net Farm Income
on a Univariate Basis
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Note Nf, = mean net farm income for Group 1 (accepted)
NF2 = mean net farm income for Group 2 (rejected)

Nfcrit = critical net farm income where P, = P2

On a univariate level, the problem is easily expressed
graphically (Figure 8.1). Assuming equal variance and equal
size for Groups 1 and 2, NFcrit lies at the intersection of
the two distributions of net farm income
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(8.21)

2

where NFcrit = critical net farm income; and

NF1 and NF2 = mean net farm incomes for Groups 1 and
2 respectiveLy

In the muLti-variate space which the discriminant function

represents, NFcrit can be convenientLy found using the

cLassification functions in Table 8.15. In terms of Figure

8.1, this entails considering the distributions of the net

farm income variable, weighted by classification

coefficients.

A problem arises from the unequal sizes of the 'accepted'

and 'rejected' subsamples. It will be seen from Figure 8.1

that in 2 dimensions, if Group 1 is larger than Group 2 (as

it is in this analysis), NFcrit will move to the left to

say, NFcrit,1' even if 51 = 52.37 If farmers were class-

ified on a strictly univariate basis, the use of NFcrit

rather than NFcrit,1 would misallocate a certain proportion

since those coming between NFcrit and NFcrit,1 would in fact

have a higher probability of being in Group 1 because of

Group 1's larger size. There is a higher prior probabil ity

of being in Group 1.

This problem has been dealt with by entering a weighting

factor into the discri mi nant func tion mode l whi ch wei ghts

according to the relative sizes of Groups 1 and 2. By the

addition of this constant, the classification functions take

account of the higher prior-probability of an individual
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being in Group 1 due to N1 being larger than N2}8

The two classification functions for the model are set out

below.

Group 1 (accept) :
C1 = - 3.7143 + 0.1163 10-3NF + 0.1005 PA
Group 2 (reject) :
C2 = - 2.2218 + 0.9749 10-6NF + 0.7814 10-1pA

(8.22)

(8.23)

where . C1 = the classification score for Group 1;.
C2 = the classification score for Group 2;

NF = net farm income (baht) ; and

PA = producti on area (rai)

The clas sificat ion ru lei s : class ifyin toG r0up 1 if C1 >

C2 and classify into Group 2 if C2 > C1. Ccrit can be
defined as the cLassification score for which an individual
has an equal chance of being in Groups 1 and 2, and occurs
when C1 = C2• Hence, an individual is marginaL with respect

to the two groups when Ccrit = C1 = C2• Ccrit is found,
therefore, by equating the two functions. Hence:

Ccrit = -3.7143 + 0.1163 10-3NF + 0.1005 PA = 2.2218 +

0.9749 10-6NF + 0.7814 10-1pA (8.24)

To find the criticaL vaLue of net farm income we have to do
two things: (a) find a suitabLe value for PA to be held
constant, and (b) soLve equation 8.24 for NF.

It is not immediateLy obvious which value to use for PA in
soLving for NF. What in fact is being done in the equation
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is to ask the question: above or below what value of net
farm income is a farmer likely to be pLaced in one group
rather than the other, assuming he has a certain value on

variable PA'?

It is proposed that the vaLue to use for PA is the vaLue
which on a univariate level does not prejudice an individual
toward either group. This is the mid-point between the
Group 1 and Group 2 PA means. Strictly speaking, the
reLative sizes of Groups 1 and 2 should be taken into
account, since, as has been noted, a difference in the size
of groups effects the univariate critical vaLue. However,
the mid point can be used as the best simple estimate of the

true critical value of PA.

The following equation solves the equated classification
functions for net farm income, assuming a PA vaLue which
pLaces a farmer approxi mately between Groups (PA = 33.67

rai).

NFcrit = 1.4924 - (0.02231 33.67) = 6,425.85
1.1535 10-4

(8.25)

It can be concluded that an applicant who is marginal on the
basis of his production area faces a critical net farm
income of 6,425.85 baht. Below this income, he is more

likely to be rejected than accepted.
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3 Schedule of Critical Net Farm Income against Production Area
(MDA Output)
The figure of 6,425.85 is only one point on a continuum
which varies as PA changes. Generalising the equation above

to :

NFcrit = 1.4924 -(0.02231 PA)
1.1535 10-4

(8.26),

a schedule of vaLues for NFcrit and PA can be derived giving
the variation in NFcrit as PA changes. Table 8.18 presents
the scheduLe for PA = 10 rai to PA = 40 rai at 2 rai

intervals.

Table 8.18 Schedule of Critical Net Farm Income (NFcrit)against Production Area (PA)

PA (rai> NFcrit (baht> PA (rai) NFcrit (baht)

10 11,004 26 7,909

12 10,617 28 7,523

14 10,230 30 7,136

16 9,844 32 6,749

18 9,457 34 6,362

20 9,070 36 5,975

22 8,683 38 5,588

24 8,296 40 5,202

Note NFcrit = critical net farm income from the MDA modeL
presented in TabLe 8.15

Source MDA Model Output
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4 Schedule of Optimal Net Farm Income against PA (LP Output)
The LP analysis in Chapter 7 indicated that land is a highly
productive factor in the model farm's economy. Optimal farm
income will therefore increase significantly as production
area increases. To produce a schedule of net farm income,
the land constraints on the independent farm single-period
LP model are varied, increasing the land available for
production in steps. Paddy land and upland are kept at
constant (survey level) proportions at each step. As
production land increases, it is assumed that all other
resources remain constant. This is consistent with the
survey data for all resources except savings. Buffalo and
family labour variables in the survey remain roughly
constant over a range of farm areas. Savings show some
variation with farm area but it is not a consistent
relationship, and savings cannot be said to be related in a
systematic way to production area.39

Two schedules of net farm income have been derived; the
borrowing limit J in the model's credit constraints
(equation 6.77> is set at a very high figure for one, and
ze r0 for the 0the r. Th e for mer rep res ents a far mer wi th
access to unlimited credit, and the latter represents a
typical independent farmer with no source of production
credit. Table 8.19 sets out the schedules for a range of PA
values from 10 to 40 rai in steps of 2.S rai.
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5 Relationship between Critical Income Schedule and Income-
Probability Curves
Figure 8.2 plots a section of the negative-sloping NFcrit

scheduLe (from Table 8.18) aLongside a section of the two NF

scheduLes (from Table 8.19). The diagram illustrates the

effect of BAAC's effective rationing-criteria on farm income

for farms with a range of Land areas. It can be divided

into three sections.

For PA < a (around 15.25 rai), a farmer has a greater

probability of being rejected than of being accepted,

whether he is, at the time of appLying for registration,

operating without credit or operating with optimaL credit.

(Both NF1 and NF2 schedules are below the NFcrit scheduLe).

For such a farmer, his farm cannot support LeveLs of

production necessary to bring him up to NFcrit• In terms of

BAAC's evaLuation, he is not a viable borrower.

For PA >b (around 21.5 r a i) a farmer is more Likely to be

accepted than rejected whether or not he uses credit at the

time of applying to register. Operating sub-optimaLly

without credit, net farm income is stiLL sufficient to place

him above NFcrit• (Both NF1 and NF2 schedules are above the

NFcrit scheduLe).

For a farmer Located in the region where a < PA < b, the

most LikeLy outcome of the registration decision depends on

how much credit he uses at the time of appLication. Using

no credit, a farmer in this region is always more likely to

be rejected since his appropriate schedule is NF2, and NF2

is below Nfcrit between points a and b.
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Table 8.19 Schedule of Opti RIal Net Far. Incomes (Nf)
against Production Area (PA

PA (Rai) NF No Credit (Baht) NF Unlimited Credit
(Baht)

10.0 6,467 6,972

12.5 7,001 8,360

15.0 7,536 9,721

17.5 8,064 11,083

20.0 8,589 12,444

22.5 8,915 13,409

25.0 8,915 14,074

27.5 8,915 14,732

30.0 8,915 15,390

32.5 8,915 16,048

35.0 8,915 16,706

37.5 8,915 17,363

40.0 8,915 18,021

Note NF = optimal net farm income from LP modeL

PA = Production Area

Source . LP Model Solutions.

The diagram indicates that the more credit being used at the
time of appLication, the more LikeLy it is that a farmer
with PA between a and b rai, wilL be accepted. If he

employs sufficient credit to place NF above NFcrit' the
Likelihood of acceptance is greater than 0.5.
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This might seem to imply that the probability of acceptance

is reLated to normaL Loan size at the time of application.

This assertion is, in fact, supported by the MDA modeL

presented in Table 8.10. 'NormaL loan size' was incLuded as

a significant discriminator. However, it was not of great

importance compared with 'net farm income' and 'diligence'

(see Table 8.10> and it did not appear at aLL in the modeL

in TabLe 8.15.

There are two reasons why 'normaL loan size' shouLd either

not appear in the MDA modeL or appear only as a reLatively

Less important discriminator; (a) a majority of independent

farmers do not usually use a production Loan (out of Survey

1's independent farmers, 87% did not borrow for production).

This would mean that most farmers with PA between a and b

rai have a NF value beLow NFcrit' and the relationship

between normaL loan vaLue reported at the time of

appl i ca ti on and probabil i ty of se ceptance breaks down; (b)

if the reLationship were to hoLd for farms with PA between a

and b rai, but not for the rest of the PA range (as

suggested by the diagram), then even if it was strongLy

observed for the Limited range, it might onLy be weakLy

observed over the complete range.

Summarising the effect of NFcrit on the income-earning

potentiaL of a typical independent Korat farmer, a line can

be drawn aLong NF2 in Figure 8.2 until the point where NF2

intersects with NFcrit' at which point income scheduLe NF1

becomes attainable. BAAC's effective rationing-criteria,

represented by the MDA modeL, therefore, give rise to the
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Figure 8.2 The Effect on Income-Earning Potential of the 'Rationi~g-Out'
Decision

Note
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locus of optimal income possibilities cdef (Figure 8.2).
This holds for farmers who employ no credit at the time of
application. For farmers who employ some, but not optimal
amounts of credit at the time of application, their
discontinuous schedule will be more like ghef.

For production areas up to 21.5 rai, income possibility is
given by cd while for PAis over 21.5 rai, with access to
BAAC credit, income possibility is given by ef. Figure 8.2
should be interpreted in probabilistic terms; the
discontinuity de separates the function ef (which is more
likely to be faced by farms with a production area greater
than b rai), from the function cd <which is more likely to

be faced by farms with less than b rai).

The diagram enables something to be said about the equity of
making a decision to accept or reject an applicant on the
basis of his existing income, when an effective credit
shortage prevails in the non-institutional credit market.

If it is effectively the size of farm enterprise measured by
net farm income which makes a farmer an acceptable or
unacceptable client, then farmers in the region between PA =
a and PA = b, are potentially acceptable. They would become
acceptable if, in fact, they were permitted to register as
clients for they could then borrow as much as can be used

and move to NF1 from NF2 so that NF > NFcrit·

This suggests that there is a marginal group of farmers who
would become acceptable clients if their predicted, rather

than present, income were to be considered. If present farm
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income is constrained by the lack of quick, reliable and
suitably priced production credit sources, then it seems
unsatisfactory to evaluate a farmer's suitability on the
basis of present farm income. It is unsatisfactory both
from the lender's and borrower's point of view; the bank
loses interest revenue from farmers who would have become
acceptabLe once they had started borrowing, and the farmer
remains constrained to a sub-optimal Level of production by
lack of capital. In the case of registered clients applying
for an annual loan, it is the post-investment revenue that
is taken into account in judging the acceptable size of loan
to be made. Fewer small farmers would be excluded from BAAC
credit if registration-applications of marginal farmers (as
defined above) were similarly evaluated on the basis of
post-investment, estimated revenues.

F Conclusion

A number of statements can be made which draw together the

results of the anaLysis in this chapter.

Through investigating the ways in which BAAC rations its credit,
Section A concluded that if there is any supply-side rationing it
must be at the stage at which farmers apply to become bank
clients. There is little evidence of rationing to clients and
rationing, therefore, takes the form of rationing farmers out of
the portfolio.

Sections B, C and 0 examined this process using multiple-
discriminant function models. Section B identified the effective
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criteria used in the Korat branch of BAAC to seLect eLigibLe
farmers at the registration stage. Out of twenty variabLes
representing the information avaiLabLe to a bank officer at the
time of making a decision (TabLe 8.4), four are seLected by the
best-fit MDA modeL. The four variabLes and their respective
weights <TabLe 8.1m represent the best estimate of the way in
which the rationing-out decision is effectiveLy made. Net-farm
income turns out to be the singLe most important variable rather
than the expected marketabLe surplus variabLe. Diligence, normaL
Loan vaLue and assets are the other three in that order of

importance.

In order to examine the consequences of the rationing-out
decision for Korat farmers, Section C constructed another MDA
model using onLy income, expense and Land variables and used it
to classi fy into 'accepted' or 'rejected', the independent
farmers in Survey 1 who wished to register with BAAC. On the
basis of this cLassification, it was estimated that there are

45,598farmers in Korat who wouLd Like to become BAAC cLients but
who are ineLigible under present decision-making criteria. This
number represents roughly 80% of all those independent farmers in
Korat who wish to register with BAAC. The size of the rationing-
out problem is very large and it can be concluded that of the
independent farmers who do wish to participate in the
institutional credit market, most would be prevented from doing
so if they were to try, by supply-side rationing practices.

On the other hand, there is stiLL a Large absoLute number of
independent farmers who wouLd be eLigibLe if they applied (TabLe

425



8.17b). This shows the importance of the lack of opportunity as
a factor preventing farmers from borrowing from institutions.

Having shown that most independent farmers are effectively
excluded from BAAC subsidised credit facilities, Section D goes
on to evaluate the consequence of this exclusion with respect to
the income-earning potential of a representative independent
farm. It is found that farmers in the sub-sample of Survey 2
upon which the MDA model was calibrated face a critical net-farm
income value of 6,425.85 baht. Below this, a farmer is more
likely to be rejected than accepted. The critical income value
varies with the size of the farm's production area, giving rise
to a critical income schedule. Assuming independent farmers face
a shortage of funds to borrow and BAAC clients can borrow all
they need, the result is a discontinuous income-possibility curve
with farmers below the critical income schedule facing a lower
curve than farmers above. There is a category of farmers who can
be considered marginal; they would become 'eligible' for client
status if they had access to more credit, but they are being

denied the access to that credit.
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Chapter 8 : Notes and References

1. This is true lin general', not in every case, because the
analysis which looks at the match of credit demand and supply,
uses representative levels of demand. The very large BAAC
clients may well be constrained by the imposed loan ceilings. It'
is likely, however, that they are also in a better position than
the average cLient to obtain extra funds eLsewhere, being
economicaLLy and politicaLLy more powerfuL.

2. An 'unlimited' credit suppLy means that a farmer can, in general,
borrow as much as his farm wilL absorb. He obviousLy wilL not be
permitted to borrow more than the cost of farm inputs in his
annuaL production pLan.

3. BAAC, 1982, Regulation 25, BAAC, Bangkok, EngLish Translation
(ArticLe 20, p.10)

4. Ibid (ArticLe 16, p.8)
5. Ibid (ArticLe 23, p.12)
6. BAAC, 1982, ReguLation 7, BAAC, Bangkok, EngLish Translation

(ArticLe 17, p.8)
7. See for exampLe, BAAC, 1982, Cost of Production Survey 1982,

BAAC, Bangkok. This survey enumerated standardised costs of
production per rai for major crops in each of the districts where
BAAC operates

8. Ladman, J., 1974, op.cit.
9. In 1978, onLy 730 rai were pLanted to sugar-cane in Karat

province out of the 2,090,614 r~i reported as being under field
crops or vegetabLes in the 1978 AgricuLturaL Census. NSO, 1978,
op.d t., NSO, Bangkok

10. Surveyed paddy farmers in Karat province marketed an average of
15% of their totaL paddy production.

11. This may not be true in other provinces. For exampLe, Lightfoot
found in the North-Eastern province of Khon Kaen, that it was
common for cLients to receive onLy a proportion of the Loan they
had appLied for (Lightfoot, R.P., 1984, Personal Communi cation).
This, however, seemed to be due to the practice of the Khon Kaen
branch of imposing arbitrary ceilings beLow the regulated 30,000
baht. In Karat, there appears to be no such practice.

12. BAAC, Regulation 7, BAAC, Bangkok (ArticLe 4, pp.2-4)
13. This assertion is, as yet, unresearched.
14. BAAC, Loan Form No.89(2), BAAC, Bangkok
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15. See for exampLe, ALtman, E.I., SchLosser, M., Margaine, M., and
Vernimmen, P., 1974, FinanciaL and StatisticaL AnaLysis for
CommerciaL loan EvaLuation: A French Experience, in Journal of
Finandal and Quantitative Analysis, VoL. No. (pp.195-214); and
CLemente, Jr., D.A., 1980, Prediction of AgriculturaL loan
Repayment Performance, in Philippine Review of Economics and
Business, Vol.17, Nos.1 and 2 (pp.31-6Q)

16. For an introductory discussion of the basic Linear discriminant
function model, see for exampLe :
King, L.J., 1969, Statistical Analysis in Geography, Prentice-
HaL l, New York (Chapter 8);
Maher, P.M., 1976, Computational Methods of Multivariate Analysis
in Physical Geography, Wiley, London. For a more comprehensive
discussion, see CooLey, W.W. and Lohnes, P.R., 1962, Mul tivari ate
Procedures for the Behavioural Sciences, Wi ley, london (Chapter
6); and Tatsuoka, M.M., 1971, Multivariate Analysis, Wiley,
london (Chapters 6 and 8)

17. Morrison, D.G., Discriminant AnaLysis, in Ferber, R., 1974 (Ed.),
Handbook of Marketing Research, McGraw-HilL, London (Chapter 8)

18. See for exampLe, the two MDA studies aLready referred to :
ALtman, E.I., et.aL.,1974, op.cit.; and CLemente, Jr., D.A.,
1980, op.cit.

19. The only income-related reason for non-eligibiLity in BAAC
Regulation 7, is point No.6 on Page 363 of this chapter, which
states that an eLigibLe farmer must have an annuaL marketable
surpLus of sufficient value. The decision-making credit officers
write down ReguLation 4(6) as the reason for rejection, whatever
the real income-reLated basis of their evaLuation (totaL net
income, net farm income etc.,)

20. Morrison, D.G., 1974, op.cit.
21. Frank, R.E., Massy, W.F., and Morrison, D.G., 1965, Bias in

Multiple Discriminant Analysis, in Journal of Marketing Research,
Vol.2, Aug. (pp.250-259)

22. OnLy one haLf of the randomLy split sample is used for
caLibration.

23. Net Farm Income = Gross value of aLL types of farm production
(either actuaL marketed vaLue or imputed vaLue of production not
soLd), minus all farm expenses (variabLe costs onLy)

24. Marketable Surplus = value of that part of a farmer's production
which is sold (rather than consumed or kept for seed)

25. Diligence, as assessed by a credit officer at the time of
appLication for registration, refers to a farmer's
industriousness in his farm activity

26. Morrison, D.G., 1974, op.cit
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27. Cooley, W.W., and Lohnes, P.R., 1962, op.cit. (p.279)

28. Morrison, O.G., 1974, op.cit.
29. For a discussion of Type 1 and Type II errors, see Blalock, H.M.,

1972, op.cit. (Chapter 10>
30. This assumes, of course, the actual cLassification is a correct

one (correct from a commerciaL-decision point of view). Type I
and II errors measure the ModeL's deviation from this 'correct'
classification. The question of how just, consistent or
reasonabLe the actuaL 'correct' cLassifications are, is not the
issue here; that issue is touched upon in Section E of this
chapter.

31. This happens because the process of searching for the best modeL
in MDA, is an incremental one and there is no rule for selecting
the best out of the very Large number of aLternative combinations
of discriminators. It is possibLe onLy to set ruLes for
searching systematicaLLy through a given List of variabLes to
optimise the discriminant function according to chosen criteria.
Each different combination of discriminators wilL have a
different predictive accuracy, which is not known untiL the modeL
has been constructed. It is not possibLe to optimise the
function using the criterion of maximum predictive accuracy,
since that is a measure which is externaL, not internaL, to the
modeL.

32. April 1981 to March 1982
33. Population figures for totaL numbers of applicants and rejected

appLicants in Korat during the survey period come from BAAC,
Korat branch records

34. Confidence intervals are esti mated using normal tabLes because
N's are Large. For a discussion of the construction of
confidence intervaLs around proportions, see BLaLock, H.M., 1972,
op.ci t. (Chapter 12)

35. NSO, 1978, op.cit.; and NSO, 1963, Agricultural Census of
Thailand 1963, NSO, Bangkok

36. BAAC records, 1983
37. S1 and S2 are the sample standard deviations for Groups 1 and 2,

respectively
38. A discussion of this procedure is found in Cooley, W.W., and

Lohnes, P.R., 1971, ..ul tivariate Data Analysis, Wi ley, New York
(Chapter 10)

39. Thus, for example, borrowing independent farmers had both a
larger average production area and a Lower LeveL of savings than
non-borrowing independent farmers, while BAAC farmers had higher
levels of both production area and savings than independent
farmers as a whole.
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CHAPTER 9 :
CONCLUSION

We started off in the first chapter by introducing the theme of rural
credit in the context of a general discussion about trends in
development planning in LOCs. The notions of 'bi-modal' and 'uni-
modal' development strategies were introduced and it was suggested
that there is a tendency for policies and programmes of a bi-modal
nature to persist. The rest of the thesis followed through this theme
with respect to the performance of rural credit programmes,
specifically examining why it is that small farmers tend not to
participate in programmes often nominally designed to serve them.

A number of possible explanations for large farmer bias in credit
programmes were identified. Considering demand-side (borrower)
behaviour, it was hypothesised that small farmers do not tend to use

institutional credit
(a) because of a low demand associated with a lack of suitable

investment opportunities and/or a sufficiency of existing

finance;
(b) because they consider that becoming an institutional client may

jeopardise their vital supply of consumption credit; and
(d) because the perceived total costs of borrowing are too high.

Considering supply-side behaviour, the hypothesised explanations

relate to
(a) the high unit cost of disbursing a given amount of funds in small

packages;
(b) the greater risk of lending to small farmers; and
(c) discrimination against small farmers by those who directly or
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indirectly control access to institutional credit such as local
village elites.

Before investigating those hypotheses in the context of the case study
of Thai farmers, the client profile of the North-Eastern branches of
BAAC was examined. This tells us the degree to which large farmer
bias is a feature of Thailand's major rural credit agency. Using data
pertaining to the number of farmers in certain farm-size categories
from both a survey of BAAC clients and the agricultural census,
probabilities of being a BAAC client were computed for each category.
The results led to the conclusion that small farmers are significantly
under-represented among BAAC clients; the probability of being a BAAC
client is significantly lower for smaller farmers. Of the farmers in
the modal size-category of the North-East (10-20 ra+) , only 8.2% (1
0.7X) are BAAC clients. By comparison, the larger farmers in the
region are well served, 45.1% (13.7%) of farmers with holdings of
between 50-80 rai are clients.

To begin to understand the reasons behind this pattern and to be able
to explore some of its consequences, short-term credit demand was
estimated for a series of representative farms by developing a set of
linear programming models. A representative independent farm1 was
found to have a high demand for annual production credit, with a
shadow price of credit of 2.62 baht/baht. Credit scarcity on the
small independent farm in the survey area is such that an additional
unit of borrowed capital will produce a 262% net return. By
comparison, a representative BAAC farm had a shadow price of credit of
zero. While for the independent farm a comparison of optimal and
survey level borrowing indicated a credit shortage, for the BAAC farm,
the same comparison indicated that BAAC farmers substitute credit for
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savings. These resuLts show that in generaL, independent farms have
the capacity to absorb a substantiaL increase in working capitaL
before reaching an optimum LeveL of production.

It wouLd be quite normaL in a programming study of this nature to
assume that the modeLs adequateLy represent reaLity and to assume
therefore that these resuLts can be interpreted positiveLy rather than
normativeLy. A positive interpretation of the high shadow prices
impLies a credit suppLy shortage. An attempt is made however to
justi fy making such an interpretation. Questionnai re responses were
examined which give an indication of the degree to which independent
farmers express a demand for institutionaL credit. The resuLts of
this anaLysis support a positive interpretation of the LP resuLts.
Out of 217 independent farmers, 170 or 78% wished to register with a
credit institution. Of those 170, 92% named as the most important
reason for wishing to register, responses reLated to probLems with
their existing supply of non-institutionaL credit. Since a
substantiaL majority of independent farmers appear to face probLems of
credit suppLy and wish to have an aLternative (institutionaL) source,
the survey borrowing leveLs may be taken as representing effective
suppLy constraints and the modeLs' demand estimates can be interpreted
positively. In generaL, independent farmers can absorb additional
credit on the farm and wish to gain access to a more ready supp ly of
credit from an institution.

From this evidence, it seems unLikely that a Lack of investment
opportunity or a sufficiency of funds can expLain why smaLL farmers do
not participate in the institutionaL credit market.

When subjected to a crude test, the two other hypotheses reLating to
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demand-side behaviour were both rejected. There was no significant
difference between the sub-sampLe who wished to register with an
institution and the sub-sample who did not, with respect to the
proportion of farmers who recognised that institutionaL credit
invoLves significant costs additionaL to interest. There is no
evidence from this test therefore to support the assertion that there
is an association between perceived totaL costs of borrowing from an
institution and Lack of desire to borrow from an institutionaL source.

SimiLarly a test of the difference between the two sub-groups with
respect to the proportion considering that institutionaL borrowing
wouLd risk the Loss of normaL consumption credit suppLies, gave no
evidence for the third demand-side hypothesis. There was in fact,
contrary to the hypothesis, a significant positive association between
a recognition of this risk and a desire to borrow.

Having failed to support any of the borrower-behaviour explanations
for the smaL L farmers' tendency not to use insti tutionaL credit, the
anaLysis focused on the behaviour of the 8AAC in rationing its credit.
A number of procedures were identified by which a Lender may ration
funds to its cLients. These were maximum Loan ceiLings; a Limit
restricting Loan size to a certain percentage of marketable surpl usj
the restriction of Loans to sanctioned crops onLy; and the use of
standard credit quotas in evaLuating a Loan proposaL. Crop
sanctioning and credit quotas are unimportant methods of rationing in
the survey area's 8AAC branch. The effectiveness of the other two
measures was tested by setting the capital constraint in the LP modeL
to the Limits impLied by each rationing device. It was found that
neither the loan ceiLing nor the legal limit represented an effective

433



constraint on production for the modeL BAAC farm; the borrowing limit
in both cases was higher than the modeL farm's optimal credit require-
mente This leads to the conclusion that in the survey area there is,
in general, no effective rationing of short-term credit to BAAC
clients; once a client, a farmer may effectively borrow as much for
annual production as he can prove can be profitably invested. If
credit is rationed at all therefore, it must be through the use of
restrictive eligibility criteria in the process of cLient seLection.

An indication of the importance of this type of rationing is gained by
examining the numbers of rejected registration applicants in four BAAC
branches. An average of approximateLy 18% of all applicants were
rejected. This tells us something about the consequences of
restrictive eligibility only for those farmers who actualLy applied
for registration. An analysis of the eLigibility criteria used,

.however, permits us to go further than this and examine the
consequences for all smalL farmers whether or not they have applied.

By running a series of multiple discriminant analysis models, an
attempt was made to predict the registration decision (accept/reject)
on the basis of selected farmer-profile variabLes. A significant
discriminant function was produced which also had a high goodness-of-
fit statistic when validated against a second sample. The significant
discriminating variables were found to be net farm income (farm income
net farm expenses), an indicator of the farmer's diligence, normal
loan value and assets. Net farm income was by far the most important

e"Plo.\t'I~
variable, explaining 82% of the!'variance in the group variable
(rejected/accepted). This is a significant finding since the BAAC
regulations suggest that marketable surplus shouLd be the most
important discriminating farm income variable. The effective use of
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net farm income rather than marketable surplus is in fact a
progressive move, since it means that farmers are evaluated on the
basis of what they couLd possibLy market rather than their normal
marketabLe surplus (which may be constrained, among other things, by a
lack of working capital due to credit shortage).

As expected, therefore, small farmers are systematically rationed out
of the BAAC's portfolio on the basis of the size of their farm
activity. Farmers with insufficient net farm income tend to be
rejected if they apply to register as clients.

Having identified the most important discriminating variable it is of
interest to estimate the critical value of that variabLe below which
farmers tend to be rejected. This problem has been approached in two
ways. First, it is possible, without deriving a precise income
figure, to get an indication of the level of critical income relative
to the general income level among independent farmers. This has been
achieved by using a discriminant function, caLibrated on the survey of
rejected/accepted appLicants (Survey 2) to classify those farmers from
Survey 1 who are independent and wish to register with BAAC. The
classification exercise Leads to the conclusion that under existing
decision criteria, 89% of these independent farmers from Survey 1
would be rejected should they appLy to become cLients.

To emphasise the size of the rationing out problem, the population
number of independent farmers wishing to register who are ineLigibLe
is estimated for the poverty districts of Korat province. From the
estimation exercise, it is concluded that there are approximately
45,598 small farmers who are effectively excluded from BAAC credit;
they wish to become clients of a credit institution but are judged
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ineligible by virtue of the size of their farming operation. This

evidence supports the assertion that small farmers tend not to

participate in rural credit programmes because of the behaviour of

lender institutions.

The second method of examining the critical net farm income level is

to derive a precise figure through solving the classification

functions for the critical income variable. The result is a critical

net farm income value of 6,426 baht. Assuming a marginal production-

area (one which will not prejudice a farmer towards either rejection

or acceptance), farmers with an income below this figure have a

greater probability of being rejected than accepted. The

classification exercise shows that this effectively excludes a

substantial majority of farmers in the survey area who are not yet

BAACclients.

Having concluded that the lender's rationing behaviour is more

important than borrower behaviour in keeping small farmers out of the

BAAC portfolio, it is of considerable interest to measure the

regressive consequences of rationing with respect to the income of the

small farmer. Farm income lost as a result of credit supply shortage

was measured for a series of independent farm models over a single

production year. Right hand side values on the credit constraint were

varied to achieve these measurements and linear demand curves drawn to

illustrate them graphi ca lly. The basi c model independent farm was

found to forfeit a total of 1,597 baht through operating outside of

the BAAC. This equals the difference between the optimal income

reached with an unlimited institutional credit supply and optimal

income reached with a limited non-institutional credit supply. The
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total is composed of 1,563 baht forfeited because of the limited
volume of credit available on the non-institutional market and 34 baht
forfeited because of the higher non-institutional interest rate. For
the smalL-scaLe farmer, the potentiaL benefits of a lower interest
rate in the institutional market are small compared to the potentiaL

benefits of an expanded suppLy of credit.

Rationing small farmers out of the Lending institution's portfolio has
regressive consequences not onLy for annuaL production and income, but
aLso for the growth of the farm. By modeLLing farm growth over 5
years using a multi-period LP modeL, it was found that in the years
when product prices were infLating, a modest restriction in credit
avaiLabiLity significantly reduced the growth rate (measured by the
change in net income over two successive years). Between the years
1978/79 and 1979/80, with unlimited credit available, the model farm
borrowed 1,200 baht annualLy and experienced a growth in net farm
income of 46 per cent. With no credit available the growth rate was
only 7 per cent. A small farmer excluded from BAAC credit is
therefore doubly disadvantaged; his income earning potential in any
given year is constrained and the growth rate he is able to su stain
compares unfavourably with the borrowing farmer. One result of this
is a widening income differential between those with and those without

access to institutional credit.

The income disadvantage faced by the independent farm has been
presented in another way. With only a limited amount of land
resources, capital becomes an important compensatory factor. By
employing 1,313 baht of credit for exampLe, a 14 rai holding can
produce the same income as a 24 rai holding employing 103 baht of
credit. Without access to institutional credit, a farmer is denied
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the opportunity to compensate for his small holding by raising land
productivity through intensification.

There is one other way in which the income disadvantage of the

independent farmer has been presented, and this permits some
statements to be made about possible adjustments to BAAC's
eLigibiLi ty criteria. Two optimaL income possibility schedules were

pLotted, showing net farm income against production area; one for a
farm with limited credit avaiLabiLity and the other for a farm with an
unl im ited credi t-suppLy. ALongsi de these was p lotted a schedu le of
critical net farm income, showing the income LeveL beLow which a
farmer is more LikeLy to be rejected than accepted as a BAAC client.
The criticaL income changes with size of farm holding (production
area). It is apparent from this figure that farms with a production
area of between 15.25 and 21.5 rai are ineLigibLe if they use little
or no credit, but would become eligibLe if they could borrow more.
This suggests that a marginaL group of farmers exists who would become
eLigibLe if their predicted rather than present income were considered
when evaLuating their credit worthiness. A significant proportion of

the 45,598 independent farmers desiring institutionaL credit but who
are ineligibLe, couLd become eLigibLe if indeed they had access to
sufficient capital. It has been suggested that most independent
farmers face credit supply problems in the non-institutional market.
If this is the case, then it shouLd not be supposed that the sub-
optimal incomes associated with the low level of borrowing of this
marginal group are satisfactory to the farmers themseLves. There is
every reason to beLieve that if institutional credit were made
avai LabLe to them, they would borrow up to the opti mum and thereby

achieve an income which makes them acceptable risks.
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The forgoing discussion summarises the most important results of the
analyses with respect to the research objectives set out at the end of
the first chapter. The primary objective stated there was to identify
why small farmers tend not to participate in institutional credit
programmes. For the case study area the evidence suggests that there
are two important reasons. A lac k of demand, it appears, is not one
of them. The first important reason, as we have seen, is the
restrictive eligibility criteria operated by the BAAC. Only a
fraction of the small farmers in the survey area would in fact be
eligible if they were to apply to become clients. There is evidence
of an additional barrier however. While the proportion of Survey
One's independent farmers wishing to register and classified as
eligible was only 11.3%, the proportion of actual applicants who were
accepted averaged at approximately 82% in the four provinces for which
population statistics were reported. This suggests that the group ef
farmers who actually applied for registration have substantially
different characteristics to the independent farmers surveyed. Put
another way, small farmers are not only underrepresented among BAAC
clients, but also among the group of farmers who apply for
regi strati on. There must be reasons why small farmers tend not to
apply for registration even though most of them express a desire to
register when asked. An explanation is suggested by the responses to
the question put to independent farmers asking why they had not
registered with BAAC so far. Out of the 170 independent farmers
wishing to register, 105 (62%) gave as the most important reason,
their uncertainty about the procedure or the lack of any invitation to
register. A further 8.2% said that it was because of the difficulty
they face in dealing with officials. A problem of communication
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obviously exists. A substanti al group of farmers seems to be by-
passed by the bank, not even having the opportunity to apply to become
clients. This helps explain why there are an estimated 10,782
independent farmers in Korat's poverty districts who both wish to
become clients and are eligible. For this group, their failure to
borrow from BAAC can be due only to a lack of opportunity.

There are two important possible explanations behind this pattern
which have been referred to briefly in earlier discussion. First, the
lack of opportunity to register may be due to a lack of promotion of
ban k fa ci lit ie s am 0 ng sm aII far mer sand a fa ilu ret 0 ext end tot hem
the invitation to apply for client status. Second, it may be that the
barrier lies not just with a lack of promotion but with the action of
Lcc at Ly powerful villagers in restricting the small farmer's
opportunity to apply for registration.2 There is reason to believe
that both may be of some importance. Of significance here is the way
in which the invitation to apply for registration is extended to Thai
farmers. The BAAC have an active programme of promotion; reaching
new villages through visits of bank officers and reaching a mass
audience through broadcast on local radio for example. The bank
follows a policy of expanding both the size of its clientele and its
geographi cal coverage of the Kingdom's rural areas. The recent rates
of growth in the number of clients and the number of new offices
witnesses to the success of the bank's efforts in this direction. The
coverage of the bank's publicity is not complete however and we cannot
therefore rule out inadequate promotion as a barrier to small farmer
registration. At the level of the individual farmer however it is not
so much the bank's own promotional efforts that are important but the
actions of existing clients, especially the leaders of client groups
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(joint-liability groups). Since the bank cannot approach individual
farmers to solicit applications, the most common method of expanding
into a new village is to identify a suitable candidate for group
leadership, frequently the headman, and to leave him to select the
farmers who will join his group.3 Similarly with expansion of
existing groups, there is every possibility for the exercise of
discrimination since new members have to be acceptable to a majority
of existing members. This rule is likely to work against a small
farmer's attempt to join an existing group. One may suppose that an
existing group of more prosperous farmers will not be favourably
disposed towards entering into a joint-liability contract with a
farmer whose business is less secure than their own. In a survey of
BAAC clients in a North-Eastern province, Lightfoot4 found that one
client group leader insisted that all members of his group should be
land owners. This was a group, not a BAAC, policy and although it
stands against the spirit of joint-liability groups, there is nothing
to prevent leaders or groups using their own explicit or implicit
eligibility criteria in this way.

There is little more that can be said about this issue without further
research. The research in this thesis permits a summary conclusion to
be drawn along the foLLowing Lines. Independent farmers in the survey
area display a positive demand for additional short-term production
credit, measured both by a high marginal value product for credit and
a high proportion of farmers expressing a desire to register with a
credit institution. This demand remains unmet however, because of
restrictive practices of those effectively in control of the supply of
institutional credit. This happens at two stages. First, there is a
lack of opportunity for the independent farmer to apply for
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registration. It has been suggested that this might be due as much to
the discriminating activity of existing clients as to a lack of
promotional effort by the bank itseLf. Second, and in some respects
more criticaLLy, when a farmer does appLy for registration his
suitability is evaluated in such a way that a large majority of
independent farmers in the survey area would be rejected. This
suggests two areas in which policy recommendations can be made and two

areas for further research.

Policy Recommendations
(a) The BAAC should consider ways in which it can maximise the

opportunity for small farmers to apply to become clients. This
wilL involve maintaining and extending its current efforts to
promote its services among the rural masses. It should also seek
to develop means of minimising the opportunity for existing
groups or leaders of new groups to discriminate against smaLL
farmers. This may take the form of establishing regulations
concerning the criteria to be used by groups in selecting new
members; of monitoring that selection procedure; or of more
direct participation by bank staff in the formation of groups.

A recent paper produced by the BAACS outLined an experimental
programme which introduces both a more intensive form of
publicity and a more direct control over group membership. It
proposed that a sample of existing joint.liability groups be
required to incorporate a small number of farmers who in normal
circumstances may not be considered eligible. The success of the
small farmer's investments and repayments would be carefully
monitored. The result of the experiment should give an
indication of the feasibility of a policy which aims to achieve
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by reguLation, a more baLanced and equitabLe composition of
cLient groups.

(b) There is Little point in encouraging small farmers to appLy for
registration and encouraging existing cLient groups to accept
them if they face a high probabiLity of being refused cLient
status on the basis of the scaLe of their farming activity. The
BAAC shouLd therefore consider ways in which it can adjust the
effective criteria by which it evaluates the suitability of
prospecti ve clients. The most obvious approach is to lower the
critical net farm income level above which farmers are considered
to be viable clients. This is problematic in that a bank
officer's decision to reject an applicant on the basis of income,
is not made by a simpLe comparison of the farmer's income with a
single pre-determined figure. The criticaL income referred to in
the analysis is a probabiListic figure; farmers are more Likely
to be rejected if they fall below it. It wouLd therefore be
difficult to design a policy to effect the reduction in the
critical income level by a desired increment. However, as with
the experimental programme referred to above, it is feasibLe to
instruct bank branches more generaLLy to give client status to
farmers who wouLd normally be considered too small.

A second approach is to consider how appLicants could be
evaluated on the basis of post-investment farm income (potential
income) rather than normal farm income. To make this adjustment
would not necessarily mean a lowering of the critical net farm
income level •. It would simply mean a recognition of the fact
that normal farm incomes are frequently constrained by the lack
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of working capitaL and that many smaLL farmers may achieve

'satisfactory' incomes once they have access to BAAC credit.

A third type of adjustment of the evaLuation criteria wouLd
invoLve a move from the current emphasis on net-farm income to
an emphasis on repayment potentiaL. lightfoot and Fox6 have
demonstrated that there is no significant positive reLationship
between Loan repayment performance and farm size. If this is so,
the case for making an a priori judgement on the basis of size of
farm income is weakened; the defauLt cost component in the

Lending cost function wiLL not necessariLy increase with an
expansion in Loans to smaLL farmers. An approach that has been
used eLsewhere is to assess a farmer's LikeLy Loan repayment'
performance on the basis of a probability function which takes
into consideration a series of profile variabLes. The decision
to accept or reject an appLicant farmer wouLd then be reLated to
his probabLe repayment rating.

Further Research.
These poLicy proposaLs caLL for further research in two particular
areas :

(a) Since one of the conditions of registration with BAAC is that
farmers should be accepted into membership of a joint-liabiLity
group, the process by which farmer groups are formed is of great
interest. To the author's knowLedge there has been no systematic
research into the dynamics of these groups in Thailand.
Questions which need investigating are, for exampLe: how did
existing clients join their client group; do groups actively seek

to expand thei r membership and, if so, how do they do this; how
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common is it for independent farmers to have, at some time,
sought the acceptance of a group as a preliminary to making a
formal application for BAAC registration; and to what degree are
client groups characterised by relationships other than the
contractual relationship formally created by the group? Answers
to questions such as these requiring research of a social-
anthropological nature, would take the research of this thesis a
step further. Here we have investigated in some detail the
activity of the lender in excluding small farmers from the
institutional credit for which they have a demand; an
investigation into the dynamics of joint liability groups would
in the same way expand our understanding of the way in which
small farmers are prevented from applying for registration in the

firs t place.

(b) There is a need for research into alternative methods of
evaluating the credit-worthiness of prospective clients. A
research proposal whi ch procedes logi cally from the findings of
this thesis is summarised in the following paragraphs.

In order to be able to predict repayment performance on the basis
of information submitted by a farmer when applying for
registration, a probability function such as that produced by
MDA, logit or probit anaLysis, would be calibrated on a sample of
clients with known repayment performance. Repayment performance
would become the ordinal dependent variable, predicted by a
series of independent profile variables. On the basis of such a
model, a farmer appLying for registration wouLd be given a
probabLe repayment performance rating. It is Likely that the
group of farmers accepted as cLients using this method wouLd be
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different from the group accepted under existing evaLuation
criteria. To evaLuate the success of this method of cLient
seLection, it wouLd be compared, in an experiment, with the
existing method on the basis of certain performance indicators.
One obvious indicator is actuaL repayment-performance. A random
controlled test could be designed, in which the two evaLuation
methods are applied to two sampLes of appLicant farmers. The
test statistic wouLd be the proportion of each sample defaulting
and could be measured for the two groups at the fi rst due date,
in the March following the initiation of the experiment. The

research hypothesis being tested would be H1 : Pinc = Prep' where
Pinc and Prep are the proportions of defauLters respectively in
the group evaLuated by the existing (net farm income) method and
in the group evaLuated by predicted repayment performance.
Failure to reject the hypothesis would mean that the new method,
which potentially allows more smaLL farmers to become cLients,
results in no significant increase in lending cost in terms of
defaulted loans. An experimentaL research design of this nature
would go some way to solving the major policy probLem identified
in this thesis; the situation in which capital short, small-scale
farmers have a proven demand for additional credit with which to
expand the scale of production but are denied access to the
subsidised credit of the government's rural credit programme by
the programme's restrictive eligibility criteria.
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Chapter 9 : Notes and References

1. As defined earlier in the thesis, an independent farm is a farm
which operates outside of the institutional credit market. Most
independent farmers are also small-scale farmers and the sample
of independent farmers used ;n the analysis can therefore also be
considered a sample of small farmers.

2. This hypothesis was listed in Chapter 3 as one of the supply-side
explanations for the lack of participation of small farmers in
the institutional credit market.

3. As explained in Chapter 8, BAAC cLients have to be members of a
joint-liabiLity group. This means that a prospective client has
to gain acceptance with an existing group or form, with others, a
new group before being aLlowed to register.

4. Lightfoot, R.P., 1984, personal communication
5. BAAC, 1982, Credit for Subsistence Farmers in the Poverty Areas

of the North and North-East, BAAC, Bangkok
6. Lightfoot, R.P., and Fox, J., 1983, op.cit.
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APPENDIX 1: Schedules and Questionnaire for Survey 1

Identification

Name •••••••••••••••• 0 •••••••• Questionnaire Number •••••••••••••••••

House Number ••••••••••••• 0 ••• BAAC Registration Number •••• •• • ••• • ••
Village Number ••••••••••••••• Cooperative Registration No. •••• • • • • •
Tambon •••••• • • •••• ••• ••• • •••• Farmer Assoc. Registration No. • ••••••
Amphur •••• •• •• •• • •• • ••• • •• ••• Commercial Bank member ••••••••••••• Y/N
Province ••••••• • • • •• •• •• • •••• Independent Farmer ••••••••••••••••• Y/N

1 Details of persons normally living in household between
April 1981 and March 1982

Working on Farm
No. Name Age Sex Main Occupation

Regular Sometimes Never

1

2

!3'
4

5

6

17

8

Education of household-head ••••••••••••••••••••••••••

Number of' persons under ten years of age ••••••~t•••••
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J Agricultural inputs: paddy production (crop year April 1981-
Narch 1982)

A Nursery preparation and planting
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A.2 Traction
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Tractor

7 days

24 24 24 24 24 24 24 rOTALhrs hrs hrs hrs hrs hrs hrs

owned

hired
GRAKD TOTAL

Type of Tractor* •••••••••••••••••••••

Area ploughed •••••••••••••••••••••••• (tractor-hours)

Total hired tractor-hours •••••••••••• (tractor-hours)

* owned big tractor (> 60 h s p , ] = 1

owned small tractor « 60 h.p.) = 2

hired big tractor = J

hired small tractor = 4

owned walking tractor = 5

hired waLkLng tractor = 6

other = 7
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B Land preparation and transplanting of paddy

B.l Labour (as A.l)

B.2 Traction las A.2)

,
B.3 Paddy area cultivated and seed used

Area cultivated lrai)

Total area lrai)

C Fertilizer Use

Glutinous Non-glutinous
Traditional New Traditional New

<, .....~ " __.,.....---..

C. 1 Labour tSee Table over)
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C.2 Fertilizer used

Item First Second Third
Application .A.pplication Application

Quantity (kg)

Area fertilized (rai)

Value (baht)

Nonth bought

C.J Fertilizer distribution

Glutinous Non-glutinous
Item

Traditional New Traditional New

Quantity (kg)
...... <:»: --- '--Total (kg)

D Insecticide and weeding

D.1 Labour (as C.1)

D.2 Value of insecticide •••• • • • •••• (baht)

Month purchased ••••••••••••••••

E Harvesting, bundling, threshing and winnowing

E.1 Labour (as A.1)
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E.2 Area harvested

Glutinous Non-glutinous
Item

Traditional Ne'" Traditional New

Area harvested (rai)
.~ - ." .... - ---- -Total area (rai)

4 Other crop production (crop year April 1981-March 1982)

A Land preparation

A.1 Labour (as J A.1)

A.2 Traction (as J A.2)

B Planting

H.l Labour (as J B.l)

B.2 Seed

Item Amount/month

Quantity (kg)

Value (baht)

Price if' purchased (baht)

Month purchased

Area cultivated (rai)
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Type of' seed

Traditional

New

Traditional/New mixed

Don't know

C Fertilizer

C.l Labour (as 3 C.l)

C.2 Fertilizer used (as 3 C.2)

D Insecticide and weeding

D. 1 Lab0ur (as 3 D. 1)

D.2 Value of' insecticide (as 3 D.2)

E Harvest

E.1 Labour tas 3 A.l)

E.2 Area harvested
Total area harvested •••••••••••••••••• (rai)

5 Other crop production: Crop 2.

(As f'or 4)

Name of crop ••••••••••••••••

6 Other crop production: Crop 3.
(As for 4)

Name of' crop ••••••••••••••••

7 Other crop production: Crop 4.
(As for 4)

Name of crop ••••••••••••••••
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11.2 Income from other sources (April 1981-March 1982)

Item Income Expenditure Net income
(baht) {baht) (baht)

Trading

Fruit production

Fishing

Interest on loans

Rental of land
or property

Rental of
equipmen t other
than draft animals

Remittances from
relatives

Pension

Minor crops not
listed in
sections 3-7

Other
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15 Household expenditures (April 1981-Harch 1982)

Annual estimate (baht)
Item Weekly estimate Honthly estimate

(baht) (baht)
Normal year Last year

Food

Clothing

Medical

Education

Transportation

Charity

Other
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Questions for all farmers

17 A What are the most important agricultural improvements you
could make to increase your farm income?

B What are the most important obstacles to increasing farm
income?

C Is short-term production credit sufficient to realise the
changes stated in B?

sufficient

not sufficient. Reason

short-term production credit is not important for
these changes. Reason

D Is long-term credit sufficient to realise the changes
stated in B?

sufficient

not sufficient. Reason

long-term credit is not important for these changes.
Reason

E At the start of the last agricultural year (before land
preparation) how much savings did you possess? baht.

F How much savings do you possess now? baht.

18 Benefits of BAAC services

For BAAC clients, ask: what are the J most important benefits
of BAAC tenter 1st, 2nd or Jrd in the brackets).

For independent farmers, ask: what do you think are the most
important potential benefits of BAAC tlst, 2nd, 3rd)?

Cheaper loans

Larger loans

Quicker service

More reliable service

Advice (farm management)

Other -----------------
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19 Agricultural extension

A How many times did an extension officer visit your farm
or hold a meeting, which you attended, in the past 2
years?

B What are the most important benefits of the agricultural
extension officer?

Advice on borrowing sources and procedures

Advice on new agricultural techniques for existing crops

Advice on marketing

Advice on crop diversification

Free fertilizer and/or insecticide

No important benefits

C Out of the benefits listed in B, what is the

1st most important

2nd most important

D In general, do you consider the advice from the extension
officer:

very useful

not so useful

not useful at all

E If you received advice from an extension officer, did you
get it:

directly from the extension officer

via a neighbour who had received direct advice from the
extension officer

20 Consumption loans

A Did you borrow money last crop year for consumption items
(such as ceremonies, education, medical, food etc)

Yes

No

B Is borrowing for consumption:

Very important

Not so important

Not important at all
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Questions for clients of EAAC and co~ercial banks only
21 Advice from BAAC

A Have you ever had any of the following types of advice from
a BAAC officer? (Tick if Yes)

Advice on new agricultural techniques (existing crops)
Advice on marketing
Advice on crop diversification
Advice on longer-term agricultural investments
Other.

B Out of the types of advice in A, \<fiatis the
1st most important
2nd most important

C In general, do you consider the advice from BAAC officers:
Very useful
Not so useful
Not useful at all

D Did borrowing from BAAC involve much extra time and expenditure
(for example in travelling to the Amphur or Changwat office,
entertaining officers on your farm, or taking days off farm work
during busy periods)?

much extra time and costs
Not much

E How many visits did you ma.~e last crop year to the BAAC office?
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Questions asked to clients of BAAC and commercial banks and cooperative
members who received a loan last year

22 Frequency of visits from bank officers
A Last year, how many times did a BAAC officer visit you? _

B Last year, how many times did a bank or cooperative officer
visi t you? _

23 Adequacy of production loan last financial year
A Was your short-term production loan from a financial institution

sufficient for production expenses last year?
Sufficient
Not sufficient

B If you had received a larger short-term production loan last
year, name two items mich the loan would have helped purchase

Name of crop or livestock in which the larger loan would have
been invested

C If you did not receive a large enough short-term production loan
last year, please indicate the reason why.

Applied for more but received less than the amount requested
Did not ask for all that was needed because of fear of refusal
Underestimated my production expenses
Insufficient security

(Enter 1, 2 and 3 for the 1st, 2nd and 3rd most important responses)
D What value of loon would have been sufficient for your short-term

production expenses last year? baht
E What value of short-term production loan did you apply for last

year? baht

F What value of short-term production loan did you receive last year?____ baht
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~uestions asked to clients of BAAC and commercial banks and cooperative
members who did not receive a short-term production loan last year
24 Reasons for not receiving a short-term production loan last year

~~y did you not receive a short-term production loan from a
financial institution last year? (Tick each response that is
applicable and enter 1, 2 and 3 for the 1st, 2nd and 3rd most
important if more than one vas important).

able to get a loan more rapidly from another source
Costs of negotiating an institutional loan too high
Lower rate of interest from another source
No need for production loan last production year
Applied for loan but was refused
Did not apply for loan because of fear of refusal

25 Alternative actions to institutional borrowing
In the absence of a short-term production loan from an institution,
did you:

take a loan from another source?
use your own savings?
decrease production eA~enses?

(Enter 1, 2 and 3 for the 1st, 2nd and 3rd most important alternatives)

~uestions asked to independent farmers (farmers not registered with a
lending institution)
26 Agricultural credit

A Did you have sufficient funds for production expenses last year?
Sufficient
Insufficient

(If 'Insufficient', proceed to B, C and D of question 26)
B If not sufficient, how much credit could you have used? ____ baht

C Name 2 important itams which would have been purchased by this loan
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Name of crops or livestock in which the loan would have been invested

27 Registration with an institution
A Have you ever applied to register as a BAAC client?

Yes
No

B Have you ever applied to register as a commercial bank client
or cooperative member?

Yes
No

C If you had the opportunity, would you want to register with a
credit institution? State your preference (agricultural cooperative,
BAAC, commercial bank, farmers' association)?
Institution:
Reason: ___

28 Registration with ]AAC

A Would registering with ]AAC risk the loss of your normal supply
of consumption credit?

Yes
No
Don't know

B Would borrowing from ]AAC involve a significant amount of expense
in addition to interest charges?

Yes
No
Don't know

C What are your reasons for not registering with ]AAC so far?
(Tick the responses which are important and enter 1, 2 and 3
for the 1st, 2nd and 3rd most important reasons)

Uncertain about the procedure

Never been invited

Difficulty in dealing with officials
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No need for production credit

Risk of losing normal supply of consurn~tion credit

Other
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Appendix 2
Two-Sample Difference of Proportions Z-Test

Two-sample difference of proportions Z-test. The principLe invoLved
is to test whether the proportion of farmers scoring positively on the
disincentive measure is higher in the sub-sample who did not wish to
register than in the sub-sampLe who did wish to register. For the
borrowing cost hypothesis for exampLe, the proportion of farmers who
consider totaL borrowing costs to be significantly higher than
interest costs compared between the two groups. Four variables need

to be defined:

The proportion of independent farmers wishing to register who
consider totaL borrowing costs to be significantly higher than
interest rates

P2 = The proportion of independent farmers not wishing to register
who consider total borrowing costs to be significantLy higher
than interest costs
The proportion of independent farmers wishing to register who
consider that registration wouLd risk loosing their normal
source of consumption credit
The proportion of Independent Farmers not wishing to register
who considered that registration wouLd risk Loosing their normal
source of consumption credit

The subscripts V and S refer to the popuLation and sampLe proportion.

The hypotheses are expressed as foLLows
Null hypothesi s 10 P1,V = P2,V
Research hypothesis 11 P1,V < P2,V
Null hypo thes is 20 . P3,V = P4,V.
Research hypothesi s 21 P3,V < P4,V

The test is set out aLgebraicaLly for Hypothesis 1 as foLLows
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z = (P1,S - P2,S) - 0
...
°P1,V - P2,V

where :

,. Nl+N2,.
0 P2,V =0. P1,V - N1N2

(A2.1)

(A2.2)

an unbiased estimate of the standard error;

a = VP1 ,VP2,N
an unbiased estimate of the population

CA2.3)

P1,V = N1P1,S + N2P2S
N1 + N2

(A2.3)

an unbiased estimate of the population proportion taken as a weighted
average of the sample proportions; and

A

P2,V = 1 -
N1P1,S + N2P2.S

N1 + N2 (A2.5)

an unbiased estimate of the second population proportion which equals

P1,V subtracted from unity

Hypothesis 1

P1,S = .365, P2,S = .255, N1 = 170, N2 = 47. We find that P2,S <

P1,S; a resuLt that does not conform to the research hypothesis H1•
It appears that there is no positive reLationship between a
recognition of the totaL costs of formaL-sector borrowing and a
farmer's decision not to register with an institution. On the
contrary, if there is a significant reLationship it wouLd appear to be
the other way round; a recognition of the fuLL costs of borrowing is
more common among farmers wanting to register.
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Either a second research hypothesis has to be set up to the effect
that P2,V < P1,V and a one-tailed test used, or a directional research
hypothesis has to be replaced by one which simply hypothesises a

significant difference between P2,S and P1,2 and a two-tailed test
performed.

Using a one-tailed test and the aLternative H1

z = (.365 - .255) - 0 = 1.41
.078

(A2.6)

The probability of obtaining a z vaLue of this size by chance if P1,V
= P2,V is .157. Using a 9SX confidence level, the nuL L hypothesis
cannot therefore be rejected as .157 > .05. We concLude that there is
no significant difference between the 2 groups with respect to
attitude towards the totaL cost of borrowing from a formaL credit
institution.

Hypothesis 2

P3,S = .288, P4,S = .02, N1 = 170 and N2 = 47

Again, the reLationship between the 2 probabilities is contrary to
that expected, and it appears that a recognition of the risk to
consumption credit lines invoLved in registering with an institution
is reLated more to a decision to register, than not to register. As
before, a second research hypothesis (P3,V > P4,V) is impLied by using
a one-taiLed test.

z = (.288 - .02) - 0 = 3.884
.069

(A2.7)

The probabiLity of obtaining a z value this large by chance is .00007,

479



and we can reject the null hypothesis with the highest level of
confidence.

The conclusion presents a problem for the theory concerning the
influence of the consumption credit-resource risk-factor on
participation in the formal credit market.

Some explanation is given by considering the complete range of
responses to the questions asked to farmers on this issue. Though
responses were dichotomised into positive or not positive for the
purpose of the above tests, actual responses included a 'not sure'
category, and the distribution over the 3 categories is given in Table

A2.1.

Table A2.1 .. Response to the Question: would registering with a
Formal Credit Institution risk the loss of your normal
supply of consumption credit?

GroupA (farmers wanting to Group B (farmers not wanting
register to register)

Response Frequency (X) Frequency (X)

Yes 49 (28.8) 1 ( 2.1)

No 94 (55.3) 19 (40.4)

Not sure 27 (15.9) 27 (57.5)

170 ( 100) 47 ( 100)

Source: Survey 1
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Table A2.2 : Response to the Question: Are there significant borrowing
costs above interest charges, involved in borrowing from
a credit institution?

Group A {Farmers wanti ng to Group B (Farmers not wanting
register) to register)

Response Frequency OD Frequency 00

Yes 62 (36.5) 12 (25.5)

No 89 (52.4) 7 (14.9)

Not sure 19 (11 .1) 28 (59.6)---------------------------------------------------------
170 ( 100) 47 ( 100)

Source Survey 1

The negative difference between Groups A and B on the 'yes' response
does not correspond to a positive difference on the 'no' response. A

higher proportion of Group A farmers responded both positiveLy and

negativeLy in comparison to Group B.

This pattern is due to the greater proportion of Group B farmers
responding with 'not sure'. It may seem that this invaLidates the
dichotous variabLe tests above, since some of the 'not sure' respond-
ents may, if they become sure, decide to respond positively, and from
this point of view couLd be missing cases as far as the test is
concerned. However, the theory behind the original research
hypothesis was that an awareness of risk to consumption credit heLps
expLain why farmers do not want to register with a credit institution.
What the uncommitted farmers might think if they were to consider the
issue is not strictly relevant therefore, and those without an opinion
can be considered, with those who responded negatively, as farmers for
whom the issue of consumption credit loss is not important in their

decision not to want to register.
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The pattern in Table A2.1 suggests that more farmers who want to
register have given consideration to the implications of registering,
and most have formed an opinion on this particular issue.

The same pattern is found with the responses to the borrowing-cost
question <Table A2.2), and serves to emphasise the unimportance of
these two issues in the decision to want to register or not. Not only
do the tests fai l to give evidence in support of thei r hypothesised
influence on the registration decision, but we find that the group
that has given these factors greater consideration is Group A.
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Appendix 3 Questionnaire used for Survey 2 (BAAC Loan Form 89(2»)

BANK FOR AGRICULTURE AND AGRICULTURAL COOPERATIVES
Branch

APPLICATION FOR REGISTRATION AS A BAAC CLIENT
Under Regulation No ••••••••••••••

Group ~o ••••••••••••• Registration No •••••••••••••
Address .............................................
Date ................................................

To: The Branch Manager,
Branch

Bank for Agriculture & Agricultural Cooperatives

I hereby apply for registration as a branch client and declare the following
statements to be true and correct:
1 Name of Applicant ••.•.....•...•.••.•.••...•.••.•

Born ................... Age ••••• Nationality ••••....••.•••••••.•••
Level of Education ....................................................

2 Name of Father .................... Name of Mother •••••••••••••••••••
~ame of Spouse •••••••••••••••••••• Marriage Registered at •••••••••••
........................ District Office; Marriage Certificate
Registration No •••••••.••••••••••• Dated ••••••••••••••••.•••••••••••

3 Number of Persons in Household ••••••••••••••••• (Male ••••• Female ••••• )
~umber of Persons able to practise agriculture ••••••••••••••••••••••••

4 Permanent Address •••••••••••••••••••••••••••••••••••••••••••••••••••••

Resident since •••••••••••••••••••
, ri1 agricultura~ enterprise 1s ••••••••••••••••••••••••••••• (type of farm(s»,

located at •••••••••••••••••••••••••••••••• since •••••••••••••••••••••••••••

6 I am currently a client or membet. 01 \';"a.meann
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address of Agricultural Cooperative, Farmers Association, Commercial
Bank etc) whose office is located at •••••••••••••••••••••••••••••••

7 Explanation of any involvement in legal suit or litigation •••••••••

•••••••••••••••••••••••••••••••••••••••••••••••••••• (if applicable)
8 Main Assets (Estimated total value •••••••••••••••••••••••••• baht)
9 Farm Land (home plot, paddy land, land planted in field crops, land

planted in trees and vines, permanent pasture, woodlot etc)

Type o£ Title Location AreaType of Landholding Holder's of of Method of ValueLandholding Title Name Landholding Land Irrigation (Baht)(No •••••Dated •••••• )

Remarks: · .
· .
· .
· .
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t1 Off Farm Income
(For the same period as specified in Item 10 above)

____ Baht

Total ===Baht
12 Expenditures

(For the same period as specified in Item 10 above)

Baht

A Operating Expenses
(1) Crop Production (Labour, Seeds, Fertilizer, Chemicals and

other farm supplies) •••••••• Baht
(2) Poultry Production (Stock, Feed, Labour, Chemicals •••••••••••• )

•••••••• Baht
(3) Livestock Production (Stock, Feed, Labour, Chemicals •••••••••• )

•••••••• Baht
(4) Aqua Culture Production (Stock, Feed, Labour •••••••••••••••••• )

•••••• e' Baht
(5) Other Production (specify) (••••••••••••••••••••••••••••••••••• )

•••••••• Baht

(6) Other Expenses ( •........••...•......••..........•..•....•..... )
•••••••• Baht

B Household Expenses

(1) Food
(2) Clothing
(3) Medical Care
(4) Education
(5) Other (personal necessities, travelling,

merit-making etc)
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• ••••••• Baht

• ••••••• Baht
·....... Baht

• ••••••• Baht

·....... Baht
Total Baht



During the previous production year, farm income was above normal
below normal due to •.............•......... .

Normal farm income should be approximately Baht.

During the same production year, expenditures were above normal
below normal due to .

Normal expenditures should be approximately Baht.
13 Cash borrowings and purchases on credit for farm and household

purposes normally amount to approximately Baht, in any production
year.

14 In the event that this application is approved, I promise to sign the
Branch client register \'1ithin such time as is specified by the Branch
Manager. Furthermore, I agree to abide by the Rules and Regulations
of the Bank, and any resolutions deriving from meetings of the client
group with whom I am registered.

Signature of Applicant
Witness (if signature is in form

of thumb-print)
Witness (if signature is in form

of thumb-print)

Bank Officer's Remarks
Very Good Good Fair Poor

1 Cooperation received from Applicant
2 Credit repayment history
3 Reputation of Applicant
4 Industriousness of Applicant
5 Efforts made to improve farm practice
6 Thriftiness and ability to accumulate

savings
7 Applicant's health
8 Assistance received from members of

Applicant's household in farm enterprise
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9 Understanding of the Ba;;.1J~'s llules and
Regulations

10 Other Comments:

11 Bank Officer's conclusion:
Applicant should be accepted

declined, due to

Very Good Good Fair Poor

Signature of Officer
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Appendix 4

Summary of Linear Multiple Discriminant Analysis

Technically, the numerical values on the independent variables are
weighted to produce a single discriminant score Z, such that Z vaLues
will be at one end of a continuum for Group 1, and the other end for
Group 2. The weights in the discriminant function are derived by
maximising the ratio of between-group to within-group variance-
covariance for independent (discriminating) variables. An individual
can be assigned to the most likely group on the basis of his
discriminant score since there wiLL be a cut-off Z value above which
membership of Group 1 is more likely than membership of Group 2. That
cut-off point is the intersection of the distributions of discriminant

scores for each group.

Algebraically the problem looks Like multiple regression anaLysis

Z·, (A.3.1)

where z., = the discriminant score for the i'th individuaL.
b. = the discriminant coefficient for the j'th variabLe
)

the score on the j'th discriminating variabLe for the
i'th individual

The bj's are anaLogous to regression coefficients. When standardised,
like B coefficients in MRA, they give the relative contribution of
each independent variable to the equation's total explanation of the
dependent variable.

To classify an individual into one or other group, the following rule

is set up :
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If Zi > Zcrit' classify into Group 1
If Zi < Zcrit' classify into Group 2

Where Z crit = the critical discriminant score above which probability
of membership in Group 1 is greater than the probability of membership

in Group 2.

Under certain assumptions about the distribution of discriminating
variables, classification functions can be derived from the
discriminant function. These re-formulate the same problem so that
instead of producing a Z score which is compared with a critical
value, the dependent variable is a function of the probability of
group membership. One classifi cation function is produced for each
group. To classify an individual, his scores on the discriminating
variables are entered into each function and the individual is
assigned to the group associated with the function which gives the
highest classification score. The classification procedure then

becomes :

(A.3.2)

C2 = ). + A1Xl • + A2X2 • + ••• , + ). X •o ,1 ,1 nn,1 (A.3.3)

If C1 > C2' classify into Group 1
If C2 > C1, classify into Group 2

where C1 = classification score for Group 1

C2 = classification score for Group 2

).. = classification coefficient for the j'th discriminating
) variable

x .. =
l"

score on the j'th discriminating variable for the i'th
individual
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