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ABSTRACT

o

This paper sets rural financial market analysis within a
macroeconomic Iramework. An agricultursl credit demand model is
constructed. A preliminary test of the model is conducted using
Iﬂtx_‘it:ri:ed least squares. It iz noted that the model can be

used to generate supply parameters required for an agricultural

mﬂﬂ% model which may be helpful in making credit policy




A Short Noce on
Agricvltural Credif and Policy Analysis

Carlos C. Bauwkistal

This note presents an agricultural credit model that can be
easiiy implemented empiricaily. The model introduces a marginal
borrowing cost approach due to Bruno {1979). The first section
provides a background on agricultural credit studies or more

-
generally rural financial market (RFM) analysis. The second
section describes a mcdel of agricultural credit demand. The
third section makes an initial test of the model. The last
section comments further on the thecoretical base and empirical

implementation.

I. RFM Lnalveis

One-of the earliest works on RFM analysis was done by
Mchinnon (1973) using the well Enown Fisherian approach in
explaining self-financing. 0On the assumptions of investment
indivisibilities and absence of organized credit markets, the
Fisherian approach permits an analysis of self-finance that
leads to non--convexities in the producticon set and the perverse
relatiopship of money and capitai. MeKinnon's work has influenced
third worid economists and pelicy makers into pursuing a

financial liberalization program desisned to improve the

iThe auther is a Lecturer at the . P. School of Economics. He is
grateful] to F. de Dias, E. Espuerra. R. Fabella and M, Montes for
felpful discussions. Afl arrors are the author's responsibility.




functioning of agricultural credit markets amd eliminate financial

repression.t

In the Fisherian framework, credit market imperfections due
to interest rate celilings lead to eredit rationing (See Krugman,
1981}. This i=s the traditicnal view of rationing applied to credit
markets. Stiglitz and Weiss (19681) developed a model where credit
ralioning is the result of assvmwetric information rather than
government pricing policies. Because the interest rate is used
as o screening device, lenders set interest rates by discretion
depending on their assessment of the risks invelved. In their
model, there can exisi an equilibrium rate of interest even if
supply does oot match credit demand and the erl-at@nce- of

private {(informal) monevliending iz implicitly assumed awasy.

The South Asian literature on agricultural credit provides
detailed microeconomic analysis of private moneylending
activities and the market interlinking phenomenon (See for
axample Basu, 1?33 and Gangopadhyay and Sengupia, 19868% The
basic idea is that the absence or incompleieness of markeis
provides an efficient mechanizm by which related ;::.tiu'.iﬂas are
unified with only two parties being involved. For example, a rice
trader provides credit {in kind or in cash} to the farmer who
promiges to sell his output to him at a predetermined discount

over the market price. Applications of this theory for the

Philippines can be seen in Floro (1986}

iThe financial crash that accompanied the Iiberalization program
of some Latin American couniries is documented in Dlaz-Alejandro (1981).
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This paper sets KFM analysis within a macroeconomic
tramework that is still consistent with some of the studies
mentioned. It is observed that credit scarcity in rural areas is
a direct consegquence of restrictive monetary policies in
combination with several Ceniral Bank regulations that bestow
monopoly positions to the banking system.? The latter permits
banks to set interest rates by discretion. Credit scarcity
resulting from monetary restraint gives rise to a curb market

-

where excess demand for credit is satisfied at rates higer than

the formal market.

The approach is derived from an aspect of the
macroeconomics of less developed countries which examines the
supply effects of credit restrictions (See Bruneo, 1979). This
framework siresses the working capital needs of the production
unit, The analysis proceeds by pointing out that a time lag
hetweer; receipt of sales proceeds and payvmenis to labor and
other raw materials within the production period exists. There
is in effect a crucial financing gap in the production process.
In terms of the production decision sequence, the farming unit is

faced with a given set of input prices from which it decides the

34 concrete case of government regujations that iphibit
appropriate credit delivery to the rural arsas iz the restrictive rule
on bank branching and the special treatment of rural banks. The palicy
states that mo comwercial bank branch can be opened fn a Iecality ir
there ig an aoperating rural bank for a certain distarce and (X the area
is deemed overcrowded. The jatier condifion is guite pebulous since the
definition of overcrowded is net clearly stated. HKhide the Central Bank
Ay have good Intentions of Fostering growth of rural banks, it alzo
reinforces the oligopolistic tendepcies of the banking system (See OB
Circular pe. 739). Other regulations are alse stated In this circular.



picked up by private moneyvienders and individual savings

amounting to o = b

Assume that the borrowing cest :ncurred by the farming
anit is b = Dblelq)i. The total cost to the farming unit including
borrowing cost is then ¢ + b, Profit maximization reguires

that:
‘5 = I+ ¥
) Pomey { )

where p is the price of the farm output and r = 8bfSe¢ is

the marginal borrowing cost.

Following Brunc (1979), assume that +he marginal borrowing
cost is a constant elasticity function of the ratio of cost to

rationed credit:

T l 4+ 1r = A{cfﬂn}u,

where A is a constant egual tc 1 + Tor 2 0 ~for ¢ cy
and a =0 for c £ cg lNotice that if o ¢ s  Where there

are no fNoancial constraints (perfect financial markets), the

-

A compllation of survey results by Sacay et al, p. 80 and 82,
Trom 1950 to 1980 showed that 66 to 3.5 percent of réespondents’ obiained
additional credit from the informal sector. The share of informal
eredit to total credits granted to the agricyiture sector ranged from 31
to 80 percent.




in Just equal to ihe formal interest

farming unit,
- l . = T - - -
83 q = —=g====={8p - (1 + a)Z, O.w, + abc ],

1—B+g i=]1"3 "1 =}
.,
which shows farm output as a function of the gutput price, input
prices and nominal credit. ~Notice that equation (8) is
homogencus of degree zero in all prices and in nominal credit —
{6 — (1 +a® + adl/{l - 6 + o) = 0. It must also be pointed out
that with perfect credit markets and under constant returns to

scale (@ = 0 and © = 1), the output equation is undefined.é

The effect of credit restraint is to Hmit output growth.

To isolate the effects of the constraint, (8) is rewritten as:

73 e il z-[& G lw. — e )].

2That the formal rate iz greater o lecser than the informal rate
in powinali terms is an empirical issue. Moneviender rates are guite
difficult to estimate. JIn a studv bv TBAC (1980), informal rates are
much higher than bank rates. Cemputations bv the studv showed rates of
as much as 200 percent. For different economies asx in India the
converse holds (See for example Gangopadhvay and Sengupta, 1968.)

tThis ix & result in standard theory. Inverting the equation and
using the given values of the parameters show that output Price growth
Is a linear combipation of input price growth rates. Maintaining the
Tized factor assumplion; 8 & Eoy « I, while o = 0 yields an upward
sloping KNeoclassical suppiv curve.




The first term in sguare brackets is the effect of reai Factar’
costs on output suppiy. The second term is the effect of the

marginal financial constraint.

3. A Preliminary Test

In this section, the model above is empirically impiemented
using aggregate data. Only ene input, labor; is assumed. The
agricultural income and price data came from the National
Accounts of the Philippines while credit data were obtained [rom
the 1985 Agricultural Credit Study of TBAC and the 1988 Credit

Report of the Agricultural Credit Policy Councii.

Except for ecredit, all the data used in this paper are also
used in the PIDS annual macroeconcometric model. Output (q) is
the real agricultural cutput as defined in the national accounts
of the Philippines. Outpul price {(p) is the implicit price
deflator for agriculture. The wage rate index (w) for the
unskilled worker is used. o, iz the total credits granted to
the agriculture sector in nominal terms. A time variable was
included to account for productivity changes nol captured by the

variables.

The period covers 1967 to i987. The parametd®rs are
estimated wsing ordinary least sguares with restrictions. After
logarithmic transformation of the data, equation (8} is estimated

with#and without a linear constraint on the parameters.® The




estimating equation is writtenm as foilows:

Ll i _'\I‘ i " Il_'|_
g = dl + -"_'j'p + d,w o+ d,c_ + dahmu + e k454

where asterisks indicate logarithmic vransformations, e is the
ot

error term and d's are coefficients. The linear constraint

serves to impose the homogeneity condition of the supply

function a¥ shown in the previous section. The results are

presented below (values in parenthesis are standard ETTOTE).

The results show a poor performance of the unconstrained
specification as the standard errors are guite high (See column

1

The constrained estimate imposes a restriction on the 511
of the coefficients of the independent variables. This estimate
shows an improvement over the unconstrained equation. However
the price variable remains insigniticant (See column 2. The F
value permits the acceptance of the linear hvpothesis. The
estimated regression coefficients are the elasticities. o« can
be computed as the ratio of the credit and price elasticitv of
supply, i.e.. a = da/ds. Calculations show that o = 51056

while the Cobb-Douglas parameter is 6 = 0.1041

The standard supply function is also estimated. Column 3
shows the regression estimate without the credit variable. ¥Ne

restrictions were imposed on this estimate. The wvariables are




correctiy signed and the coefficient or ountpul price is also

insignificant.
: T i
Unconstrained Constrained. without
: UCredit
| ) T
| da | 0.02338 | 0.01762 © § 0.05325 |
; (0.05416) |{0.03285) |(0.05252) |
| { I i :
. da —0. 18644 |-0.10601 | -0.30622
' | (0. 090T) | (0.04538)  (0.03438) |
| s | 0.03653 | 0.0883% | i |
; (0. 03683) [(0.01749) :
| ds | 0.04106 . 0.063075 | 0.05524 |
! (0.01071) (0.00218) 1(0.05632) |
i | | | |
| constant [10.12220 | 9.79736  110.52650 |
, | (0.33580% . (0.035914) | (D.21630) |
| adj. r-sgrl 0099216 | 0:99218 | 0.49154
L od.w, | 1.54860 1.43460 | 1,56880
L, a8y - 095600 | 5

&. Remarks

Theory

The theoretical frameworl mav be viewed as an extension of
the standard concept of the firm. In this paper, _‘t_he eeonomic
agent engages in a two stage optimization process where he
minimizes total @#actor cost {(and indirectly, borrowing cost) after
which he then equates output price with marginal cost inclusive

of borrowing cost.




Il

‘Be used at the highest aggregation level.
interest rate fo vary and following the
g at equation (8} an aggregate supply equation

can be derived a8z foliows:

q = _T:ﬁ-LE?=[ui(;i - ﬁ1 + ablc - Eﬂ} + Eﬂ;ﬂlv
where B = %l + ry). ¢ represents money demand while o
corresponds to money supplyv. At the macroeconomic level, this
equation states that aggregate supply responds to real factor
costs, to monetary diseguilibrism and to the interest rate. An
inerease in the rate of interest raises working capital cost and
subsequently restricts output supply. A similar eguation was

estimated by Cavallo (197T) for the Argentine economy.

Applications

The supply equation (8} can be estimated for different
crops and the parameters of the model can be recovered from
these estimates to show relative degrees of capital market
imperfections. Survey results of previous studies should come

in handy.

The next thing that can be dopne is o use the estimated
eiasticities in a multimarket model of the agriculture sector.
This modelling approach popularized by Braverman et al (1987) is
a compromise between single mackel analyses and computable

general esguilibrium models. With Lhe eslasticities of supply and




demand available, numerical exercises cu tredil and resource

allocation can easiiy be dones.

Finally, the model is convenient to handle empirically
because it avoids the wuse of informal credit data which is
difficult to collect. This paper however does not say that
informal credit is unimportant nor does it say that it is
undesirable and must be shunmed. It is precisely the lack of
formal credit that informal creditors flourished. A gap is fillad
and the benefits of such a credit delivery svstem cannot readily

be said as inferior to that of a formal one.
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