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INTEREST RACE POLICIES, AGRICULTURAL CREDIT
AND INCOME DISTRIBUTION IN LATIN AMERICA.

*
Claudio Gonzalez-Vega

Introduction

Two of the main characteristics of the agricultural credit
markets in the Latin American countries are:

a. limited acc:ss to formal credit, and

b. a high desrze of concentration of the loan porttolios
of formal l=nders.

That is, orly a small proportion of the total munber of producers
in the rural area2s of these countries receive loans from formal
lenders and, among “hoce with access to institutional lcans, a
very small group capturzs a very large shares of the total amount
of credit disbursed.

In effect, it has been estimated that, on the average,
only about 13 percent of the agricultural producers in the latin
Amarican countries have had access to formal credit and that, on
the average, about 20 percent of the total number of borrowers
nave received over 8¢ percent of the total amount 5T credit dis-
pursed (32, 73). his means that, abeut three percent of the
total numcer of azgricultural prcducers have teen the beneficlaries
of about 30 percent of the significant velumes of agriculzural
credit disbursed, during the last decades, by the formal lenders

* Claudio Genzalez-Vega is Professor of Economics at the University
of Costa Rica and at the Autonomcus University of Central America,
both in San Jose. This vaper was written for the Second Inter-
national Conference on the Financial Development or Latin America
and the Caribtean, sponsored by the Interamerican Institute of
Capital Markets, in Caraballeda, Venesuela, on April 2 through 2,
16381. The authcr wishes %o ackrnowledge —n2 support that his re-
search hes received in the past, among ofisers, freom the Rural
Capital Markets Froject at the Ohio State University.
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of the lLatin American countries. Obviouély. this has had a very -
significant impact on income distribution.

Limited access to institutional credit and a high concen-
tration of loan portfolios characterize, not only agricultural
credit programs but, in general, the evolution of the formal
financial markets of these countries. Industrial credit and
housing finance, among others, are similarly characterized. These
features, however, seem to be particularly acute in the case of
the agricultural sector. Although the arguments presented in this
paper are, therefcre, applicable to the financial system, a3 a
whole, the illustrations included in it have been selected from
rural credit programs in Latin America.’

Circumstances associated both with the demand and the supply
of credit explain this limited access and this high concentration
of loan portfolios. Low average returns and high risks associated
with agricultural activities induce a limited demand for agricul-
tural credit (21, 54). High transactiocns costs, for both borrowers
and lenders, further contribute to reduce the size of these markets
and to restrict access to loans for many rural producers.

The concentration of loan portfolios reflects, in particular,
the underlying concen*ration of wealth and political power in the
rural areas of the Latin American countries. If there are a few
wealthy producers, who awn a significant share of the total assets
of the community, it is not surprising that they also receive a
51gn1fwcant portion of the volumes of credit disbursed. However,
there is increasing evidence that the distribution of formal credit
portfolios is usually more concentrated than the distributicn of
land, the distribution of the value of the agricultural product,
or the distribution of income in the rural areas of the Latin
American countries (8, 32, 57, 63, 70).

In effect, the concentration of credit portfolios is not
a mere reflection of the underlying concentration of wealth. On
the one hand, wealth and access to credit are related in both
directions. Previous wealth is an important determirmant of access
to formal credit, while access to credit is, in turn, one of the
main determinants of the growth of wealth through time, particular-
ly in imperfect arnd fragmented capital markets. Differential ac-
cess to credit, therefore, becomes not only a consequence, but
also an important cause of the increasingly more concentrated
distribution of wealth in the rural areas of Latin America.

-
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On the other hand, wealth differences are not the only
determinant of the high concentration of loan portfolios. Both
borrower and lender behavior, as well as the policies which
influence this tehavior and the regulations which constrain 1it,
are among its determinants. This paper claims that, in particular,
the interest rate policies adopted by most of the Latin American
countries have significartly accentuated the restrictions on ac-
cess and the concentration of loan portfolios which arise from
other circumstances. To demonstrate this proposition, the paper
looks at the probable impact of interest rate restrictions on
the behavior of formal lenders and surveys several explanations
of lender behavicr in an attempt to find clues for an examination
of the modus operandi of the rationing processes which explain
these phenomena.

Interest rates and income distributivon

Because i~terest.rates, as relative prices, affect several
types of declisions, they impact income distribution in various
ways. As the relative price of the future in terms of the vresent,
irterest rates influence savings and ilnvestment flows. In this
respect, interest rates afrect the intertemporal distribution of
income, between present and future generations. As the price of
financial assets, interest rates affect the composition of wealth
portfolics and, thus, the distribution of income among asset
holders. 45 a component of the ccsts of porrowing, 1lnterest rates
affect the distributicn of income Detween those with access and
those without access to credit. As a'price comparable to the
rertal price of capital, interest rates influence the choice of
techniques and the selection of investment projects, according
to factor intensities. In this respect, interest rates affect
the Ffunctio.al distribution of income among factor ownors (64).

This paper explores The impact of the interest rates charged
on the lcans of formal lenders, cn the personal distribution of
income; i.e., on the distribution of income among borrower and
non-borrower individual producers and among borrower classes and
among producer classes. For these purposes, agricultural producers
may b classified into relevant classes, accovding to thelr size
(large-small), wealth (rich-poor), the length of a banking
relationship (old-new), the uncertainty associated with thelr
productive activitles (safe-risky), or according to any other
criterion of socioeconomic, cultural or spacial location (urban-
rural, literate-illiterate, close-distant, private-public,
political friend-roe, etc.) &ny of these classifications will be
relevant for the analysis to the extent to which it represents a
classification related to credit rationing behavior or is closely
correlated to such classifications.



Interest rate vpolicies

The interest rates charged on formal loans have been
administratively set, or constrained by usury ceilings, in
most of the Latin American countries. Even 1in the presence of
high rates of inflation, these interest rates have been kept
at low nominal levels. As a result, in real terms most of these
rates have been negative, erratic and unpredictable.

Interest rates not only have been kept at levels which
are too low in many respects, but also a differentiated struc-
ture of interest rates has been enforced (31). Usually, this
has been an inverted structure. That is, it has not reflected
the differential costs and risks agssociated with different
borrower classes (30). Rather, it has reflected the desires of
policy makers to favor some sectors or activities at the expense
of others. However, the bhorrower classes usually favored with
the preferential rates (e.g., small farmers) have frequently
been the classes with respect %o which formal lenders experilence
the highest expected rislks and costs. As a result, formal lenders
have been forced to charge the lowest rates precisely to those
borrowers to which they would want to charge the highest interest
rates. This paper claims that, as a result of these discrepanciles,
the borrower classes which the authorities have intended to favor
have been actually harmed.

Moreover, several Latin American countries, which have
undertaken interest rate reforms, have encountered unsormountable
political obstacles to extend tnese reforms to their agricultural
credit programs. As a consequence, while most other interes™
rates have been "liberated", or raised at significantly higher
levels, the rates charged on agricultural loans and/or on small
farmer loans have been kent at their originally low lcvels. This
has significantly increased the differentials within the inverted
structure described above, further augmenting the distortions,
as well as accentuating their consequences on credit allocation
and on the concentration of loan portfolios.

For example, in the mid 1970's, while the commercial interest
rates and the Government vond rates reached 50 percent per annum
and more in Brazil, the interest rates charged on agricultural
loans were kept at 15 and 17 percent per annunm (63). Substantial
inefficiencies in credit aliocation and inequities 1in income
distribution resulted from this policy (1, 8, 57).

The interest rate subsidy

Two kinds of consequences on income distribution result
when restrictions are imposed on the interest rates that formaz
lenders can charge on thelr loans:



5

a. a direct impzct, due to the implicit subsidy, and

b. an indirect impact, due ‘o the differential influence
of the resTtrictions on access to credit.

Whnen +he interes®t rates at which credit is disbursed do
not reflect the social opportunity cost of the resources trans-
ferred plus the social cost of transfering them, there is an
implicit subdsidy. This subsidy, per se, can have a significant
impact on income distribution.

Suppose, conservatively, that the social costs of the loan
amount *o 10 percent per annum in real *erms. If the nominal
rate of interest charged is 15 percent per annum, hut the rate
of inflation is 55 percent per annum, then the real rate of
interest charged is about 40 percent, and a rate of subsidy of
50 percent is implicit in this credit transaction. That 1is, 50
cents out of every dollar loaned represent an outright transfer
of resources. If the total volume of credit disbursed represents
60 percent of the gross value of the domestic agricultural out- .
puzt, only in This sec the total amcunt of the grant will be
equivalent to 30 pear of the value of th.s output. This 1is
a very sizable transfzr °f resources and its impact on income
distribution is very significant.

Because the subsidy implicit in under-priced credit can be
so substantial, i* i1s not surprising that policy makers have
considered it a powerful instrument for income redistribution.
However, for reasons which are explained in this paper, the
subsidy seldom reaches its intended beneficlaries. The vested
interests of ocutspoken powerful groups, which eventually capture
the subsidy, in turn originate the political difficulties to
extond financial r=forms to agricultural credit programs encoun-
carad everywhere.

This paper claims that credit, 1in gereral, and interest
rate subsidies, in particular, are acviually a very poor tool for
income redistrivution. The mechanism is inefficient, because
the same redistributive objectives could be achieved at much
lower social cousts by other means. But even as a second best
solution, this subsidy is not justified, because 1t is ineffective;
i.e., because i. is intrinsically incapable of achieving desired
redistribution goa's, and because, for empirically relevant
circumstances, it is usually perverse; i.e., because it leads to
a redistribution "in reverse", actually accentuating the con-
centration of income, instead of alleviating it. While the
direct impact of the subsidy is regressive, its indirect impact
further restricts access and concentrates loan portfolios.
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To become a beneficiary of the interest rate subsidy,
1 producer must meet a precondition. He must first become a
porrower from a formal lsnder. Access to formzl credit, however,
1s very restrictive. As a consequence, a large proportion of
the total number of producers are excluded, ad porzas, from
benefiting from this subsidy.

. In addition, the amount of the grant is directly pro-
portional to the size of the loan received. That is,

(1) G=[x -r LW

where Gi amount of the grant,
L: size of the loan,
Wt borrower's wealth,
*

r ¢ soclal coportunity cost of the resources, and
ri+ interest rate charged.

. The larger the loan, the larger the grant. In addition,
since there is a high correlation between previous wealth and
size of loan received, *the wealthier the borrower, the larger
the grant. As a result, in the Latin American countries, large
producers have had access to large loans and to the accompanying
large grants. Medium-size producers have had access to small
loans and to the associated small grants. Small producers hava
had no loans, no grants.

Moreover, when the rate of subsidy [ r* - r ] has increased.
the large borrowers have had access to loans larger than before
and the magnitude of their grants has increased more than pro-
portionately. At the same time, small borrowers have found that
their access to formal credit has become more difficult and that
many of them have Deen excluded altogether from instituticnal
portfolios (23). The precise nature of this indirect impact of
the subsidy on access and thus on distribution will be examined
in the following sections.

There is one more way in which subsidized credit has had
an unfavorable impact on income distribution. The resources
reely transferred have been collected through the exploitation
of savers, who have not been paid the true value of their savings,
and ithrough the inflation tax. The distribution of borrowers
has been much more concentrated than the distribution of hclders
of claims on the financial system with fixed nominal returns. As
a result, the majority have pald a tax to finance a subsidy
enjoyed by a few priviledged borrowers.



The impact of interest rate ceilings \

The conventicnal analysis of the impact of interest rate
ceilings posits a market for credit, characterized by an ag-
gregate demand for credit, inversely related to the loan :ate
of interest, and an aggregate supply of deposits, dlrectly
related to the devosit rate of interest. If a ceiling is
imposed on the loan rate charged, this moadzl Dredicts that
there will be a corresvonding decline in tne deposit rate. Less
resources will then be mobilized through the financial system,
and the total volume of lending will decline. At the ceiling
loan rate of interest, however, there will be an excess demand
for credit and, it is claimed, scme non-price rationing mechanism
will be required to clear the market. Tnat is, the demands of
all or some of the potential borrowers w’.l be totally or
partially frustrated.

It has been increasingly recognized that, in tha case of
agricultural credit at least, these rationing processes have an
unfavorable impact on most Droducers, and that their regative
impact 1s even more pronounced in the case of small farmers. This
result has been intuitively linked to *he higher risks and costs
associazed with lendi ng to these small borrowers. The ccnventional
model, however, cannot explain how these rationing processes
actually clear *he markest. This paper attempts to explore the
modus overandi of such rationing processes.

In particular, although the conventional analysis shows
that depositors will clearly be worse off, as a consequence of
the celllng, it does not allow to determine if all borrowers,
as a group, or if specific borrower classes, are batter off.
That is, the conventlonal model cannot explain how the new total
amount of credit will Te allocated among horrower classe=z. As
a result, with this conventional model it is not possible to
determine the behavior of the amounts of credit rsceived by
borrowers of different classes or to determine the extent to
which the reduction in loan rates of interest ccmpensates or
not for a decline in the amount orf credit received, when this
is the case. As a result, the conventional model sheds little
light on the impacw of the celllng on the allocatioll of re-
sources and on the distribution of income.

In general, the iaposition of a ceiling on interest rates
has both aggregate and distributive effects on the portfolio of
formal lenders. These effects include:



a.

A reduction in the size of the total portfolio of
assets of the lender. The reduction in the deposit
interest rate paid, associated with the ceiling on

the lozn rate, resduces the lender's apility to at-
tract savings deposits and 1o mobilize other resources.
The reduction in the lender's rate of profit, assoclated
with the ceiling, reduces its ability To attract equity
capital. These reductions in the lender's resources,

in turn, reduce its ability to borrow, given prevailing
leverage rules. The total volume of resourrces
mobilized, therefore, declines on these three counts.

A reduction in the lender's loan portfolio, as
differsnt from other non-credit investments (e.g.,
Government bonds, real estate, etc.). The ceiling

on the loan ratz reduces the relative profitability
of lending and, therefore, it reduces the proportion
of the lender's total pc-tfolio of assets devoted

to loans. .

A change in the composition of the loan portfolio.

The ceiling alters =he relative profitability of loans
to alternative berrower classes and, given the
rationing processes adcpted by the lender, it leads

to changes in the relative shares of the loan poOrT-
folio going to differ=nt borrower classes. These
portfolio redistributions usually lead to a greaser
concentration of *he amounts disbursed in favor of

a smaller group of borrowers.

Rationing processes

Any loan has three aspects:

a.
b.

C .

its size,
the interest rate charged, and

the non-interest terms of the loan contract, including
requirements concerning collateral, borrower's equity
or ccmpensating balances, the maintenance of a stable
customer relatiorship, the length of the loan period,

the opportunity in which the loan is granted, the
amortization schedule, etc. (38).

lenders adjust all three of these aspects of the loan to
each particular borrower. Given the risks and the transaction
and information costs assoclated with different borrower classes,
presumabdly lenders adjust these three aspects of any lcan in an
optimum manner.



When a ceiling on interest rates becomes binding, the
lender loses one degree of freedoem. It cannot adjust tne loan
by increasing the intzrest rate charged above the ceiling level.
As a consequence, *nis adjustment requires either a change in
the non-interceszt terms of the loan contract, or a reduction 1in
loan size. As a consequencs, the borrower receives a less
attractive combdination of these three aspects; 1.¢., a less
attrac-ive product, while the lender's profits decline. Pareto

optimality 1s lost.

There are, therefore, three possible ways to clear a
credit market:

a. through interest rates,

b. through changes in the non-interest terms of the loan
contract, and

. through changes in loan size.
two waycs ar: both examples of rationing through price,
frem rationing through gquantity. That is, the non-
zrms of the l:an contract may ove considersd as

the prics verter of the loan, in addition tc
interest rates. The third way to clear the market, however,
is urdoubtedly an example of non-price rationing (9).

)
C{‘
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Non-trice PaTlOP‘"” v.cperly defined, therefcore, is a
situation whers the borrcwer's demand for credit remains un-
fulfilled. even though he 1s willing to pay *the ruling interest
rate and is willing to cover all the other elements of the price
vector of the loan. This is not the case when the lender res-
tricts the norn-interest terms of the lcan. Thus, when the
borrower is ratiored cuz of the market via increases in the
non-interesg 1 > loan, it is nim wnho decides that
the price i~ n the event of non-price rationing,
un the othe = pctertial borrower is willirg <o nay

the Full price, but the lender 1s not willing to gre ant nim a
loan of the size demanded The difference between these two
types of ratlening, therefore, 1s that in the case oI ncn-
price rationing an unaatlsfled excess demand for credit will
prevaill,

"When a ceiling on loan rates of interest i1s imposed, both
types of rationing will usually cccur; 1l.e., rationing will
take place both via changes in the non-interest terms of the
loan and in loan size. Moreover, both types of rztioning
frequently lead to a greater concentzatlon of credit portfciics
and thus have an unfavorable impact on income distribution.
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The conventional model does not make 1t possible to
answer gquestlons concerning the impact of interest rate res-
trictions on income distribution. For ~his, it 1s necessary
to understand better the behavior of lenders, particularly in
the presence of such restrictions. Several models of lender
behavior have Dbeen constructed in recent years. Some of them
nave adapted the theory of the firm to explain this behavior,
given alternative objective functions and market structures (11,
38, 51). Others have peen constructed on the basis of port-
folio theory (6, 39). Both approaches are ugseful for our analysis.
Because uncertainty and risk are important, portfolio theory
provides fruitful insights. Because transaction costs as well
as product heterogeneit.r and product differsntiation are
important, the theory 0F the multiproduct firm 1is particularly
appropriate. In additicn, it 1is possible to capture uncertainty
and risk within the theory of the firm, by incorporating an

ex ante premium for risk in the lender's cost functions.

Non-price credit rationing: a survey

Three theoretical developments have nroduced important
results applicable toO this analysis:

a. The adaptation to financial markets of the general
theories about price controls and black markets.

Frultful theoretical developments and lots of
empirical evidence nave resulted, in particular,
from the analysis of the impzct of interest rate
ceilings and other usury re ulations on the markets
of consumer credit and personal l1oanys from finance
companies, as well as in the markets for housing
finance, in the United States of imerica (5, 11, 19,
33,34, 35, 36, by, 51, 58, 59, 65, 67, €8).

b. The analysis o< +he daterminants of interest rates

in the informal credit markets of the low inccme

countries, pioneered Dby A. Bottomley, as well as
further attempts to measure the level of the com-
ponents of transaction costs, risk, and monopoly
profits in these markets (2, 13, 14, 15, 16, 17, 21,
28, 52, 53, 34, 63, 69, 72).

c. The theories abou* the practice of non-price credit
rationing by lenders, particularly rnose associated
with the controversy over the availabilizy doctrine,
initiated in the early 1950's. This approach, in
particular, can provide important insights about
the behavior of lenders in the presence of interes=
rate restrictlons as well as aboul the modus
»s adopted by tnem.

operandi of the rationing processs
(%. 5, 10, 20, 22, 23, oG, 28, 30, 37, 40, 41, b2,
43, bb, b5, 46, 47, 50, 56, 61, 62).
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According to the availability doctrire, reductions in
the money supply can have a significantly restrictive impact
on spending, even if they induce only small increases in
interest rates or if the interest-elasticity of the demand for
investment is very low, because spending 1s basically
censtrained by the availability of credit. Credit, in turn, is
partly allccated by lenders through non-price raticninrg
mechanisms. Wwhen the money supply is restricted, credit is
rationed more strictly and the reduced availability of credit
influences spending.

In = statement to Congress in 1952, Paul Samuelscn argued
that non-price credit rationing is entirely inconsistent with
profit-maximizing lender behavior (62). The *theory of non-
price credit rationing was subsequently developed in order to
show that this behavior is rational and consistent with profit
maximization. Although most of the contributions attempt to
explain the 2xistence of non-price credit rationing in the
absance of zellings and other interest rate restrictlons,
obvicusly sucnh theoretical developments, as well as the
empirical svidence cn lender ktehavior gathered, are very
userul in explaining the rationing processes adopted when such
restrictions are imp

Risk and ron-prica-raticning

Donald Hodgman was tne first one to seriously attempt
a general explanation of non-price credit rationing, consistent
with raticnal tehavior and which does not relZ upon oligopolistic
market structures or intersst rate ceilings (40). He concentrated
' ' =, due to the exis*tence of default
ach a loar size beyond which he will
tional funds by promissing to pay

That is, Hodgman showed that a lender's supply of credit
to an individual borrower becomes totally inelastic at some
rate of interzst. The main reason is that the borrower's final
wealth, and *hus his ability to repay the loan, is finite. Chase,
Miller, Ryder, and Freimer and Gordon provided additional
refinements and correctiors of Hodgman's model, to further
take into account collateral, barkrupcy costs, variable-size
investments in addition to fixed-size investments, etc., all
of whicn sigrnificantly helpad to better understand the nature
of default risk (20, 23, 56, 61). Avic, in iurn, considered
these questions within the framework of portfolio analysis ( 6).
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As Jaffee has pointed out, however, the existence of a
loan supply functiorn which implies that a borrower cannot
obtain more credit than some finite maximum, regardless of
what interest rate he is willing to pay, 1s not a sufficient
proof or a prevailing practice of non-price credit rationing
(44, 45). To demonstrate the existence of non-price credit
rationing, as well as its consistency with rational behavior,
one must show that an excess demand fcr credit persists at the
interest rate charged under equilibriuwn conditions. This re-
quires a discussion both of supply and demand.

"Jaffee, therefore, explored whether it can te optimal
for a lender to set the interest rate at a level where demand
exceeds supply, and leave 1t there in spite of this excess
demand. That is, strictly speaking, non-price credit rationing
occurs when the lender is unwilling to extend the loan demanded
by the borrower aid supplies only a smaller amount, in order
to maximize its profits. Jaffee set up a model of a lender which
maximizes its exvected profits taking into account possible
borrower default on the loan. The lender's expected inccme from
each loan was formulated as an explicit function of the
parameters of the borrower's demand function, the pretability
of default, and the rate of interest charged on the loan. Within
this framework,the proof of the rationality of rationing amounted
to showirg that the lerder can increase its expected profits by
rationing at leasTt some custcmers. '

With this model, Jaffee showed that credit rationing is
not profitable for a lender acting as a discriminating monopolist,
i.e., for a lender which maximizes its expected profits with
respect to each borrower sevarately and is free to charge each
borrower a different interest rate. However, if the lender is
constrained to charge all borrowers the same rate althougnh it
can choose this rate freely, and can decide on the size of the
loan tu be granted to each borrower, then at the common optimal
interest rate, for some borrowers the most profitable loan for
the lender to supply may be less than the amount demanded. The
same result is obtained if the lender sets up a number of borrower
classes and charges only borrowers within each class the same
rate. ‘

“Jaffee concentrated his efforts, therefcre, in showing
that, due to the existence of default risk and of constraints
on the differentials among the interest rates that lenders can
charge to different borrowers, non-price credit rationing is
profitable. That is, if for some reason lenders engage in limited
interest rate differentiation among borrowers, in the sense that
they charge identical rates to nonidentical oporrowers, at the
common interest rate charged, the demand for credit of scme bor-
rowers will exceed the lender's optimum suoply to them. '
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Jaffee considered that, aside from usury ceilings, the
pressure of legal restrictions and consideratlions of good will
and social mcres would make it inadvisable if not impossible
for a lender to charge widely different rates to different
borrowers. Lenders would tend, instead, to limit the spread
between the rates and to justify the remaining diff=rentlals
in terms of a few objective and verifiable criteria such as
industry class, asset size, and other standard firancial
measurss. A classification scheme of this type is likely to
be the result of tacit collusive agreements among oligopolistic
lenders, too. The entire structure of interest rates, thererfore,
would tend to be compressed within narrower limits than would
otherwise be optimal. The result is that wldespread non-price
rationing would occur.

The constraints on interest rate differentiaticn, in
addition, may be the result also of the costs, especlally
information costs, of distinguishing between different borrcwers
and their risk characteristics, what in the more recent
literature are known as "screening costs", as well as of the
direct costs of a more complicated and detailed intarest rate
structure (46).

More recently, Keeton has distinguished between two
types of non-price cradit rationing (50). In one cas=z, such
rationing is said ©o occur whenever a borrower receives a
smaller lecan than ne would desire at The interest rate charged
by the lender. In the cother case, the price of credit is defined
as the complete set of loan terms confronting a class of
borrowers with given characteristics and the demand ror credit
is defined as the total number of loans which members oI the
class would like to receive at those Terms. In these cir-
cumstances, norn-price rationing cccurs wnenever tr.e tctal
gquantity of loans demanded by the class at thoca terms exceeds
the total gquantity supplizd by the lenders.

Keeton showed that these two types of ratioring may Dbe
observed in equilibrium situations, even in the abgence of
government-imposed constraints cn interest rate and under con-
ditions of perfact competition. It may occur in the first sense,
if there is a risk of default which increases with the size of
the loan. It may cccur in the second sense, irf there is a moral
hazard problem resulting rfrom the lender's inability to monitor
211 relevant characteristics of the borrower's investment
project.

vy, he will have

nvestment project.
eriod, the

l%y hizn cutcomes,

When a borrower enjoys limited liavilizy,
an ircentive to increase the riskiress o s
Because a fixed amount is due at tnhe ~d of the
o

1L
nis 1
en £t
borrower receivas all the gains ifrom excsptlona
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but because he enjoys limited liability, he suffers none of the
losses from exceptionally low outcomes. As a result, the borrower
will benefit a* the expense of the lender if he can alter the
characteristics ¢f his investmert project in such a way as to
increase the protability orf both very low and very high out-
comes. In fact, the borrower may well prefer a project with
greater risk to one with higher expected outcomes.

In some ~aies the lender may find it possible to specify
all relevant characteristics of the borrower's investment project
in the loan contract and enforce such agreements by monitoring
the borrower's biuhavior. However, if this cannot be done, the
lender will want to take into account the effect that the terms
of the loan have on the borrower's project choice. An increase
in the interest rate on *he loan may affect the borrower's project
choice in the sare way that an increase in insurance coverage
will influence a policyholder's level of care in avoiding ac-
cident. Keeton showed that this moral hazard may perform essen-
tially the same role as interest rate ceilings in inducing non-
price credit rationing. In addition, 1if there is some indivisibility
which makes it impossible to reduce the loan size, the second
type of rationing will take place.

The type of moral hazard examined by Keeton is in fact
just an example of a broader class of imperfectiors which
prevail in credit markets. When any one of these imperfecticns
igs present, an increase in the interest rate charged will have
an adverse effect on the lender's expected retirns, which 1in
turn may outweight the favorable direct effect of <the increase
in this rate on the total amount due ( 7). One such imperfec-
tion arises frcm the fact that the lender may nave <0 incur
liquidaticn, collection and recovery ¢osts if the owutcome of the
investment project financed is insufficlent to reray the locan
and the borrower is forced to default. as observea by Barro,
an increase in the interest rate ralses the probability of
defaultand, therefore, it increases the expected value of these
bankrupcy costs (10).

Another type of market imperfection arises when the out-
come of the investment project depends toth on some "state of
nature" which is realized at a later date and on the amount of
additional resources that the borrower is willing to contribute
to the pvroject after tihat state is realized but before the loan
becomes due. Since the borrower receives only that part of the
outcome which remains after repaying the loan, ne will either
contribute the same amount of new resources as if he received



15

the entire outcome and repay the loan in full, or he will con-
tribute no new resources and default. Since the borrower will
choose the latter course whenever the amount left over after
payirg back the loan would be less than the oppeortunity cost
of the new resources, an increase in the interest rate will
make it meores likely that he will default. The analcgy in this
case 1s the insurance policyholder's incentive to order
excessive repairs for damage if the accident occurs, because
he pays only part of the cost.

Finally, Fried and Howitt have attempted to extend to
credit markets some recent developments in the theory of labor
contracts, which explain the closely analogous question of
why firms lay workers off rather than adjust wages. Their an-
swer 1s that credit rationing exists as part of an equilibrium
risk-sharing arrangement between the lender and the borrowers.
A borrower and lender can benefit not only from trading loan
contracts now, but also from an "understanding" or "implicit
centract” concerning thc amounts they will be willing to trade,
and at what prices, under various conditions in the future. By
means of such arrangements lenders and borrowero can share the
risks associated with an uncertain future. Thus thelir arrange-
ments may be similar to insurance contracts in whlvn the less
risk-averse party agrees for a fee to bear some of the risks
to which *the cther party would otherwise be exposed (24).

IT loans were always negotiated in spo®t auction markets,
borrowers would be exposed to the risk of fluctuatirg interest
rates on theilr loans. A lender may be willing to insure the
borrower against part of sucph risks by a policy of keeping
intercst rates less variable than they would be on spot auction
markets, In return for which the borrowers ma; te willing %o
compensate the lender in the form of a hizher aver:azge interest
rate. By dampening the movements in interest raurg, these
arrangements open up the possibility of non-price credit
rationing.

The relationshipsbetween borrowers and lenders are
involved and hidhlj personal. The object being traded is
heterogenecus, since it involves the trustwerthiness of the
borrower, ard on either side of th2 market there are nontrivial
costs involved in switching one's trading partner. Normal
arrangements between borrowers and lenders take into account
the advantages to poth sides of maintaining a continuos relation-
ship. Fried and Howitt show that, if there were no coests of
switching trading partners non—price credit rationing would not
occur. Furthermore, this analysis explains tiie tendency of
lerders to ration least heavily those customers with the
longest standing relationship.
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A model of lender behavior

The theories of non-price credit rationing surveyed above
suggest types of lender behavior which can help to explain the
rationing processes adopted by lenders in the presence of interest
rate restrictions. Interest rate ceilings and the enforcement of
inverted interest rate structures lead lenrnders to reduce loan
sizes and to restrict the non-interest terms of loan contracts,
according to the same classes of criteria predicted in these
models. The nature of these criteria suggests that these
rationing prccesses favor larger, safer and long-standing
borrowers and harm smaller, riskier and newer borrowers. This,
in turn, worsens income distribution. A very simple model of
non-price credit rationing is developed here in order to
illustrate how this differential impact of interest rate
ceilings on access to cradit can take place.

Assume that a lender is a profit maximizing firm and that
1ts only source of revenues are the interest payments on the
loans received. There ar: three compocnents of this lender's
costs:

a. the opportunity cost of the funds,
b. the costs of administration of the loans, and
¢. the losses due to default.

Assume that the opportunity cost of the funds is given,
independently of loan size, and that it is identical for all
borrower classes. The costs of administration include the
handling .costs of the lcan, incurred in recording and disbursing
it and in receiving payments. These handling costs tend to be
independent of the size and degree of riskiness of the loan.
is a Iunction of loan size, therefore, they can be treated as
a Tixed cost. The costs of administration also include the
risk-reducing costs of the loan, directed at reducing the ,
probability of default in the portfolio, through the adquisiticn
of information and its use in selection decisions, as well as
through supervision and collection efforts.

The risk-reducing costs are not independent ofi loan siz
or of.the expected losses due to default. If more resources are
spent in loan evaluation and supervision, the lender can reduce
its losses due to default. The lender, however, cannot completely
eliminate uncertainty about repayment. It must include among
its ex ante costs, therefore, a premium for risk. The lender's
costs functions are the result of all of these components.



17

Toan contracts have many dimensions: length of the period,
type of collateral, size and area of activity of *the borrcwer, etc.
As a conseguence, loans must be treated as non-homogeneous
products. In particular, loans to different classes of borrowers
must be treated as different products 1if the lender distinguishes
hetween them and if it estimates different cost functions for
aach borrower class. The lending costs curves for some DOrTOWer
classes will ve higher than for other borrower classes. for
example, usually the cost curves of lending to smaller producers
will be higher than the cost curves of lending tc larger producers.
On the other nand, however, Gonzalez-Vega has shown That, for
sach borrower clacs, the marginal costs of lending lncrease as

the size of the loan increases (28).

Different degrees of riskiness are one of the main criteria
to separate borrowers into different classes. Obviously, it is
in the interest of the lender to distinguish among as many
borrower classes as possible, but this requires information
that is costly To acquirs and to process Or that may not De
available. The lender, therefore, sets up a limized number of
classes and estimates a cost function for each class. Within
s=ch class, costs can be =xpressed as a function of loan size.
If he is nct pronibited o do so, the lender willi charge dif-
ferent inversst £ 2 loan of the same size, %0 bor-
rowers of different claczes, as well as different inTerest rates
for loans of different sizes, within a given borrowszr class.

YN oY -
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For a givan class of borrowers, as a functicn of loan
size the cost function of lz=nding is:
(2) C = dL + H + xL
where total coust of the loan,

C:

L: loan si:ze, ’

d: rate of oppertunity cost of the funds (constant),

Hy fixed nandling costs of the loan, and

xt optimum combination of risk-reducing avsrage ccsts
and a premium for risk, resultirg rrom the lencer's
effort to minimize their sum, for a given borrower

class (28).
"The lender's profit function ist
n n
— _ T
(3) m= ER -ZCy

where Ri = r.lL.l

i revenues from a loan to the i-th borrower, or class,

. interest rate charged to the i-th borrower, or class,

and R.
an 5

r.
1
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Li: size of loan to the i-th borrower, or class,
Cix cost of a loan *to the i-th borrower, or class, and
v + the lender's total profits.

For a perfectly discriminating monopolist, prcfit maximization
would require that loan size, for each »orrower, that equates the
marginal revenue and marginal cost of the loan to the lender. As
Jaffee has shown, if the lender 1is constrained to charge a
uniform rate to different borrowers, even if it can freely
choose it, profit maximization may require non-price credit
ratizning (84). A similar result will be obtained, a fortiori,
if a binding ceiling on interest rates is enforced.

Assume that a ceiling r* is imposed on the rates of in-
terest charged on all kinds of loans. Given the possibility of
non-price rationi:g, the profit-maximizing loan sizes for
different borrowers can ve obtained as the solation of a

rogramming problem, in which the demand functions are
introduced as inequality constraints (22). If there is no
rationing, loan size will equal the amount of credit demanded
2t the interest rate charged. If there 1s rationing, the
inequality constraint will be binding, and an excess demand
for credit will prevail at the interest rate charged.

The lender, therefore, 1is assumed to maximize:

n n
(&) w= r*ZL -ZC;
subject to:
(5) Li—Diso
0 = Li

where Diz amount of credit demanded by the i-th borrower, and
r*: interest rate ceiling, supposed binding.

The corresponding Lagrangean function is:
n n n
= * 2 - C.- . . = D.
(6) K r* Z L, - EC;- ZAy (L, - D;)

The Kuhn-Tucker conditions for maximum profits are:

(7) —%%T = p* o BCi
i

- A, S0
L. 1
1
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ac,
n 1
* - - =
(8) Z(r* - oL Ay ) L, =0
(9) A (L, - D; )= 0
(10) L, - Di <=0
(11) 0= L,
(12)» 0= A

When non-price credit rationing does not take place, the

borrower receives the size of loan demanded. That is, L.l = Di'

From condition (9), this requires that &; be strictly positive.

From condition (8), in turn, this implies that the interest rate
charged must be Ligher than the marginal cost of the loan. On
the other hand, non-pri:ze credit rationing implies that

L, - D; < 0. In turn, this requires that A, = 0. Thus, when

M

4. -
non-price crcdéit rationing is taking place, the marginal cost
of the loan is being eguated to the celling infterest rate r*,
Depending on the relative level of the ceiling with respect %o
marginal cost curves of lending, none, some Or all of the
borrowers may te subjected te non-price credit rationing by
a profit maximizing lender.

On the iron law of interest rats restrictions

Non-price credit ra

a
lernders in the latin Amer

isning is widely practiced by formal
cuntries. Several mechanisms and
.

classes. Frequerntly. the size of
these loans is well below the amounts demanded at the subsidized

interes* rates chargad.

Among the most popular devices for non-price credit
rationing 1is the establishment of limits ("avios") on the amount
of cradit to be granted pecs hectare of land to be cultivated.
These limits vary from crop to crop, presumably reflecting the
different costs orf production associated with different crops.
Frequently, however, the proportion of total costs covered by
these limits varies significantly from crop to crop. These
differences tend to reflect the lender's perceptions about
the risks and costs associated with lcans fer different crops.
As a result, the proportion of %fotal costs to be financed is
usaally higher in the case of the safer and more profitable
commercial crops, usually for export, than in other cases (32).
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The establishment of limits of credit per hectare to be
cultivated has also been very vulnerable TG political pressures
from interested groups, particularly in the case of public
lenders (71). As a result, the estimation ¢f costs has been
more liberal in the case of powerriul borrowers. Since a subs-
tantial subsidy is implicit in under-priced credit, the nigher
the estimation of costs per hectare, the greater the subsidy
to be received.

During inflationary periods, moreover, not all of these
limits are corrected at the same pace. While the limits of
credit to some borrowsr classes are frequently and fully ad-
justed, this is not the case for other borrower classes. As
a consequence, some producers continue to receive the sane,
or even larger amounts of credit, in real terms, as the
inflation proceeds, while other producers receive loans of
a smaller size, in real Terms, every time. The latter are then
forced 1o seek additional loans in infermal credit markets,
in order to ccmplement the institutional loans received, or
to reduce their level of activity.

Given this behavier of lenders in latin America, thelr
loan portfolics usually include both "rationed" borrowers, in
the sense a.scribed, and "non-rationed" borrowers. The latter
are borrowers who receive all the credit that they demand at
the interest rates charged. They are the equivalent of the
"prime-rate" borrowers. The "rationed" borrowers, on the other
hand, are granted loans that do not satisfy their demands for
credit at the going interest rates. This situation is represented
in Figure i, for a two-borrower case.

A% a given interest rate ceiling, r*, the "rationed"
borrower, represented in the right-nand gquadrant of Figure 1,
receives a loan of size L, which equates the interest rate
charged with the marginal cost of lending and which leaves
nhim with an unsatisiied demand for credit. On the other hand,
the "non-rationed" borrower, represented in the left-hand

quadrant, receives a loan of size Ly, as he demands.

what Gonzalez-Vega has called the "iron law of interest
rate restrictions" predicts that, if for some reason the
interest rate ceiling becomes more restrictive, the size of
the loans granted to "non-rationed" borrowers will increase,
and the size of the loans granted to "rationed" borrowers
will decline (28,29,30).
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n effect, as the ceiling is lowered from r* to r**, the
the loan granted <o the "non-rationed" horrower increases
to s, =3 ne demznds a larger loan av the leowsr interest

rata. AT the sane time, the gize of the leoan granted to the

"rationed" borrower declines from Ly to My, along the upward-

sloped marginal cost curve of lending to him. These changes 1n

loan size imply a redistribution of the lender's portiolio in
favor of the 'non-ratiored" borrowers.

[¢4]

q.

Since the "r.on-rationed" borrowers tend to be the large,
wealthy, influential producers, who are already receiving the
largest loans, this behavior orf the lenders, in the presence of
the interest rate restrictions, further tends to concentrate the
distribution of lcans by size. Moreover, if the celling beccmes
too restrictive and 1t coes not allow the lender to cover its
variaocle average costs, it will lead To ~ne complete exclusicn
of certain borrower classes from the lender's portfolic, further
imiting the access of marginal producers tTo formal credit znd
further concentrating the lender's credit porniolic in favor of
a few priviledged producers.

—
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Transaction costs and other forms of rationing

High «ransaction costs for both lenders and bOTrrowers
explain the limited access of agricultural producers To formal
credit. When ceilings are imposed on interest rates, lenders

may find themselvas unable to cOVer these costs. In addition,
due to a reduction in their scale of operations, these costs

may be higher at the new levels of lending (11). In either case,
jenders will tend to practice both non-price credit rationing
and a restriction of the non-interest terms of the loan price.
Tha latter, in turn, may shift some of tThe transaction costs
from the lender to the borrowers: This behavior does not affect
all borrocwer classes uniformly. Rather, it tends to restrict the
access of marginal borrowers *o cradit more than proportionately.
further contributing to a greater concentration of loan
portfolios.

Tc set up a certain number of borrower classes, which
would allow the lender to deal more efficiently with dif-
ferential risks, it must acquire informatior about credit-
worthiness and use it in the determinaticn of loan sizes. idore
information usually allows the lender 1o nake petter selection
decisions and ©o obuain a corresponding reduction in losses due
to default. Interast rete restrictions, nowever, may constraln
the lender's proritable use of information. For a lender which
operates with narrow margins, for example, the evaluation of
mortgageable property may be the only risk-reducing activity
which it can afford (28), When the allocatlon of loans
becomes heavily influenced by the type of security offered,
small producers with few cssets to pledge are penalized and
loan portfolios Dbecome concentrated in favor of the wealthler

producers.

Moreover, the costs and returns to the lender from the
use of information are a function of the degree of homogeneity
among potential borrowers. Homogenelty allows the lender to
set up a faw borrower classes and reduces its transaction
costs. In the rural areas of the Latin American countries,
however, there is much neterogeneity among producers. This
would require that, in order to maximize profits, lenders
establish a large number of borrower classes. Interest rate
restrictions, however; restrict the number oOf borrower classes
+hat the lender can set up. In addition, when the lender 1s
unable to include a given potential borrower in one of the
established classes, it will not grant him a loan. If, due to
the interest rate ceilings, a lender cannot afford the infor-
mation required to classify a borrower in a given class, it
will exclude him ad portas from its portfolio. As a consequence,
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many potential berrewers which would have been otherwise
supplied with lcans, are thrown into a class of "non-bor-
rowers", and sxclud:d altogsther from access tc formal credit.

High costs of borrowing, cn the other hand, restrict
many demards fcr credit. The total costs of transactions for
the borrower T

)

:rnd to be independent of loan size; averags:
transactions custs, therefore, are a diminishing function of
loan size. For example, the transportation and lodging costs
involved in a trip to a town with a bank branch, as well as
the opoportunity cost of the producer's time spent in
nezostiating the loan, are indeperndent of lcan size. These
costs, nowever, may be too high in the case of a small loan.
This restricts the demand for credit in the case cof smaller
producers proporticnately more than in the case of larzer
producers. Moreover, it has been shown that, particularly in
the case of small loans, transactions costs are several times
nighar than the inter=st rate payments charged ( 2 A

~—

-

preducer, thererore, woild be willing to incur in th=:ze
cransacti.ong cusons, o Ly if ne expects to recelve a Low
large eniugh. Wnen a L der practices nen-pric: credit
rationing, raducing louzn slzes, it discourages meany fctonti 1
berrowers Irem appliying for leans. In fact, many lenders
velieve that, in these circumstances, therz 1s not a demand
for credi-. The fzct is ~hat there is a votential demand, In
2xcess, ThzT would not ve satisried by the lender. The

31 + vocher to manifest it., The smallar

Ty

borrower simply does noT © 1
and margiral producerz are more acutely affected by these
reductiors in lecarn size, voluntarily excluding themselves
from the lender's loan portfolio.

When they ar:s conctrainsd by inter::zT rats ragtricticons,
the lerders will :lso zond o shift some Tronsactlons 20ste
ovar to the borrowsrs. A »rofitable lendsr, Ior example,
can afford to cp:rn many rural branchnes, Thus absorblng the
costs of getting borrowers and lender together. Because of

*hese costs are lower in the case ol the
lender than as summation of the costs of many borrcwers ror
their trips to a distant branch. If a low interest rate
ceiling 1is imposed, however, the rural oran:hes will rot be
profitabis. When the lender eiliminates then, it shifts these
trarsactions costs back to the torrowers. The iaTtter may rind
that these cests are too high and may not demand formal credit
any longer. The informal sources of crodit would have acquired
a comparative advantags over the institutional londer, despite
the lower interes® rate charged by the latter. The tclal cost
sf the loans from the informal lenders would be lower and the
producars would prefer them.

economies of sc
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The lender's objective functicn

The models of lender behavior discussed, in order to
explain non-price credit rationing and the concentraticn of
the portfolios of formal lenders, have Deen based on the
assumption of profi* maximization. Different lenders, however,
may have different objective funciions. Some of them are small
private banks maximizing profits, but others are large
bureaucratic banks attempting to maximize market shares. Some
are public banks attempting to maximize political influence
and others are institutions attempting to maximize starf
expenditures, managerial emoluments or discretionary profits,
under different sets of constraints. In general, all of them
are trving to maximize a utility function in terms of their
managers' set of preferences, through the pursuit of either
profit maximizing or noen-proflt maximizing strategies (66).
The actual impact of interest rate restrictions on their
behavior obviously deperds on the nature or their objective
furicticns.

For our purposes. however, formal lenders may de clas-
sifisd into two classes:

a. those whose objective function includes financial
iability and institutional survival among the
objectives pursued, and

b. those whose objective function does not include
financial viability.

Among the second group of lenders we include one-snot pilot
projects, credit programs interested in a small scale experiment,
for a few y=ars only, which are not interested in a permanent
presence as a lender. We zalso include in this group agencies
set up to temporarily disturse emergency or political grants,
like a flood relief credit program. In the first group we
include all lenders attempting to achieve all kinds of goals,
provided that they do 1t under the constraint that they must
remain financially viable.

To remain financially viable:

a. the lender must be able to preserve and hoperully
increase its loan portfolio in real terms; i.e., it
must preserve the same purchasing power of its
loan portfolio; and '

b. its revenues must cover a significant portion, if
not all of the lender's costs.

A financially viable institution, therefore, must take into
account its revenues and costs; i.e., 1t must have a proflts
strategy which guides the allocation of its portfolio among
borrower classes. The models described in thils paper are
applicable to this class of institutlions.
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Some formal lenders may remain firnancially viable even
if they do not po:soss a profits strategy, if they have
continued access tc funds from the Central Bank or from inter-
rational agencies. However,

ad.

b.

Scme measure of profitability 1s frequently included
in the evaluations of the performance cf “hese lenders.

International agencies and fiscal sources may be
willing to continue with thelr support only as long

as the lender's losses are not too high. When these
losses are substantial, even if the flscal scurces
wanted tc xesp the financial viability or the formal
lender, tnzy may not possess sufficient resourcss to
continue providing significant transfers to the lender.

While inflationary financing from the Central Bark

can maker large transfers in nominal terms possibl

inflation erodss the real value of the lender's

portfolio ever more quickly,

Formai i=nders w.i1 9& able to recelvs large Tiscal

transizrs only 5o The extent that tney accapt

a political) guidznc: with respect to credit zllcocaztion.

e hsrarfore, lose thelr independerce in

and bescome mere disbursing ag=icles
usilonss they tecome huge cashiers for

b, 2

t-r

o
.S
ices.
conomic criteria are replaced by
ror credit allocation, the

:s bDecome more vulnerable to

sure groups and loan portfc

cven mors concentrated,

N 1,
lTwortniness and the e relu

C
vigorous bUllCCulon pullClea scon 1 k
of defzult. Once many borrowars are nct paying |
others will doubt that the institution will remai
financially viable and will not pay back, either.

my. - AT e A - L T P pay Nmay e -
fhe roricmance of pol;dlgﬁwns to take Intto zcconinT
-~ by an

"Thelirs bteccomes a self-fulfilling prophecy and,

unless huge riscal transfers are forthcoming, the
institution will not survive. At the end, the T
lender is merely a costly and arblirary mechanism
for income redistribut’ . .n. When the resources kept
by the derfaulters are added up to the implicit sub-
sidies, huge amounts of resourcas would have been
redistributed in favor of a fow pr-ducers,

O
O
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=
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Cornclusion

In Latin America, the interest rates that formal lenders
can charge to agricultural producers have Yeen constrained by
ceilings that have kept them at low levels, usually telow those
of most other interest rates. Frequently, these constraints
have been justified as a politically feasibls and administratively
manageable mechanism to redistribute income in favor of small
producers. Despite these good intentions, however, these interest
rate restrictions have actually harmed the small agricultural
producers. '

When credit is under-oriced, a substantial subsidy 1is
rransferred %o all berrowers, in direct proporticn to the size
of their loans. As a result, this direct impact oI the ceilings
is regressive: large bOorrowers receive large grants, small
borrowers resceive small grants. Non-borrowers, usually the
smallest producers, receive no grants. The wvolume of these

grants can tecome Very substantial.

T™e interest rate ceilings have also an indirect 1impact
on distribution, through their differential impact on access &0
credit. This differential impact 1s the ccnsequence of the
lander's rationing behavior in the presence of the sxcess:
demands for credit generated by the interest raze ceilirzs.
Since the conventional model of intersst rate ceilings cannot
explain the distributive consequences of the ceillings, this
paper has explored different models of non-price credit
rationing and of rationing through the nor-interest terms of
the loan contract. In eacnh case 1t has been shown how these
rationing processes restrict the access of the smaller producers
to formai credit ard concantrate credit porrifolics in faver of
fewer larger bcrrowers.

In particular, according to the iron law of interest
rate restrictions, as the ceilings become more restrictivs,
ine size of the loans granted to non-rationed larger producers
increases and the size cf the loans granted to rationed smaller
producers declines. Thls redistributes portfolios in faver orf
the larger borrowers. It can be claimed, therefore, that the
interest rate ceilings enforced in most of the Latin American
countries are among the important determinants of the
1imited access of agricultural producers to formal credit and
of the high degree of concentration of the agricultural
credit portfolios of formal lenders observed.
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