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'CHAPTER 1.
INTRODUCTION
,; Why do small farmer oriented agricultural credit pro-

grams so often go bankrupt in developing economies? Even

f where interest rates are heavily subsidized and. the agri-

- cultural technology to be. financed by the loan has been

proven effective, why are small farmers so reluctant to ;
partiCipate in agricultural credit programs? Lastly, what

can. be done to improve both the financial Viability of_

agricultural credit ‘programs and the participation oflsmall
farmers in. these: programs?

Crop credit insurance has been proposed as a possible
answer to the last question.} In this thesis, my first taskw
will be to lay out the conceptual framework for analyzing
crop crediL insurance. First, I will adapt and extend an '
existing microeconomic model of insurance +o analyze the
effect of crop. credit insurance at‘the;farm level. Second,
I will look at the effect of crop credit insurance on the -
credit"program, specifically on the-problem of defaults.
Third, I will develop a qualitative systems model of an
‘ agricultural credit system in a developing country This'
.model will allow me to relate the farm level model and the '
credit program model into a broader institutional frameworkz

where economic. social and political conSiderations are



brought into plav;k This systems model will be”used to:.

analyze the crop credit insurance institut*ons~inhMexico
and Panama. | | | | »‘i}:";
My next task will be to. specify the conceptual'andg;

empirical issues which need to be addressed in evaluatinél

crop credit insurance programs. On the conceptual level,;

I will discuss the implications of evaluation crop insul_n

ance in economies whose structures differ in important,ways
from that of the perfectly competitive market economy of -
static neoclassical economic theory._ I will also discuss

the state of the empirical research on crop credrtinsurance

and suggest where existing empirical modelsﬂmight be

improved. | R i ’
This research lS first and principally an effort to
develop an adequate conceptual framework for the economic
analySis of crop credit insurance research. 1In this, l}‘
will employ concepts and models developed in the area of
finance economics, specifically as relates to insurance,;
’credit and decision making under risk Unfortunately, it
Wlll belshown that the’ standard results derived from eco-
nomic theory are often- inappropriate in the analysis of
real-world crop credit insurance programs because of a
variety of institutional interventions and market imperfec-
tions In the spirit of the theory of the Second Best,‘I»;

l

’Wlll undertake to describe the economic systen in which



crop credit insurance programs must operate using tech-
niques developed in the field of qualitative systems ana-
lysis. The last part of the theois, which considers the
question of how to evaluate existing insurance programs,
will be developed from the perspective of social cost-‘

benefit analysis.

Background on Agricultural ‘Credit and Economic Development

Programs designed to improve the income levels of
small farmers emphasize the need to increase the use of new
Aagricultural production technology (Schultz 1964; Lipton'
1979; Scrimshaw and Taylor 1980) ’ New technology will in-
crease the marginal product of labor, allowing the farm
family to enjoy a greater income.f Technological change in
agriculture, sometimes called the Green Revolution, brought
With it a host of new. problems, principal among these were
erratic supply of the new, purchased inputs, marketing
problems with the product and differential rates of adoption
among ‘different classes of farmers, exacerbating already
upronounced income distribution problems (Thiesenhusen 1972)..
rt was noticed that larger and richer farmers were better
able to take advantage of the new. technology than were
smaller farmers. This phenomenon often led to the displace-

_ment of labor through excessive mechanization (Gotsch 1973).



Apart from better education and better managerial prac-
’tices, large farmers had better access to agricultural
extension services and adequate credit to finance the i
purchase of new technology (Donald l976). Current agri-
cultural development theory conventionally emphasizes the.
need for agricultural credit programs to facilitate the‘ff
adoption of new technology in order that greater income
disparities be avoided (Thornton l973, Chenery, et al 1974,
Chp. 6; Lipton 1979; Mellor 1976 Chp. 4) However, it
soon became apparent that credit programs for small farmers
were encountering some very serious difficulties; among
them were high per unit administrative costs and high
rates of loan default (Bottomley 1975 Donald 1976) : Small
farmer credit schemes were regularly going bankrupt due to
the twin squeeze of default and administration on operating
capital. The burden of administration was to be lightened
through the use of credit cooperatives as financial inter-
mediaries, this effort has met with mixed success. The'”
problem of loan defaults led to the idea of insuring the
loan, which in turn, required the creation of crop credit

insurance programs. These programs are the subject of this

‘theSifﬁ7“ | s | .
'75¥ Finance is one, of the most highly developed areas of

economic science’ both in its theoretical foundations and



practical application.- It has long ‘been : recognized in the
‘finance literature that the financial .structure of the
Afirm (the way in which productive assets are owned and
how these fcrms of ownership influence the distribution

of income) has a significant impact on the decision of the b
firm to norrow. For some reason these concepts and exper-
;ience have never been brought to bear in the analysis of
small farmer borrowing behavior. It is common knowledge.
'that poor farmers are reluctant to go. heavily into debt

‘in order to purchase new production technology which |
promises high expected returns.. we will show here that
recourse to explanations of innate backwardness or "culture
of poverty" are unnecessary to understand farmer behavior,
but rather that conventional credit programs magnify the
objective riskiness of adoption through adverse changes in
.the financial structure of the small farm enterprise.sWhen
'small farmers adopt new technology financed through conven-
{tional credit programs, high default rates are. to be |
expected, leading to the gradual decapitalizationiof the
program. Even with high default rates,. farmer'participa-
5tion in these programs may not be adequate. It will be
'shown that crop credit insurance may alleviate these
‘problems. Some mention will also be made of the role of

price stabilization, alone or in combination with crop .



insurance, in mitigating the problem of default*rthereby

influencing the financial viability of credit programs.f

Crop Credit Insurance.- The State of the Art

In a comprehensive analysis of. the experience of crop5
insurance programs worldwide, Crawford. (1977) found signi-h
'ficant ‘crop insurance programs in the United States, Japan
and Sweden, and among the developing countries in Mexico,i
sri Lanka, Brazil, Costa Rica, Kenya, Mauritius and India.
since his review, one more significant program has emerged
in Panama, and - ‘programs are commencing in Bolivia and '
Ecuador. I will not attempt to repeat Crawford's excellent
review here. Suffice it to say that while several crop o
insurance programs are firmly established (e.g.,;U.S;,7
Japan, Sweden and Mexico), others such as Sri Lanka;anda
Costa Rica are widely recognired as failures and still |
others like Brazil and India hawe,been discontinued. Of
the "successful” programs, only the U.s. crop insurance
program operates without heavy‘government.subsidization,
and this was achieved after mors than ten years of heavy
losses and several bankruptcies. Thus, it is rair to. say
that the questicn of the viability of crop insurance pro-
grams has not been entirely answered. Crop insurance as
a.deVelopment policy, as opposed to a subsidy-income main-

tenanCe.policy, has clearly not been established to date.



The microeconomics of crop insurance have never been

‘systematically studied, most of the economic analyses which

seem;applicable has been developejvwithin the framework of'

'making production decisions under risk and uncertainty,
and ‘no account has been taken of the financial structure
of the production‘unit._;Even‘more scarce is analysis of
the macroeconomicdimpact‘ofpinsurance on agricultural pro-
duct prices,fconsumers'pand1producers' surpluses (Hazell
andpEomareda_lSBQ),__Lastly, Systematic analyses of crop
insurance programs:and:related institutions‘are virtually
‘non-existent. ; e “M /#_

'\‘ In 1978 the Agency for International Development
provided approximately four million dollars to the Inter-i
american Institute of Ac*icultural Sciences (IICA) to set
up a Crop Credit Insurance Research Project. The purpose
of the research program(was to make an extensive analysis
of the crop insurance program in Mexico, provide technical
support for thepincipient program in Panama, and to pramote
and support crop insurance programs in Ecuador and Bolivia
(USAID 1978) The Crop Credit. Insurance Research Program
was located administratively in the central ‘offices of IICA
_in”Saanose, Costa Rica,. which allowed for limited research
on’the Costa Rica crop insurancefprograms. |

To date, four ‘areas of research have.been undertaken.

First, a. financial and institutional analySis of the



Mexican crop insurance program was conducted by the author :
and his thesis advisor, Prof. Robert Aubey.: SOme additional
analysis was performed by the author on the Panamanian
program. The most important results of these analyses are
reported in Chapter 4 Second, a mathematical programming
model of small farmer decision making was developed by ‘
Peter Hazell of the International Food Policy Research
Institute. The original model.was tested with data based o
on a surveyVOf caatemaiah?smaii farmers. Later the model
was modified with the help of the author and was retested
first with data from Mexico and later w1th data from Panama.
Unfortunately, in none of these countries is data available\
on the variability of yields and prices to individual N
farmers over time. Thus, ‘the estimation of risk was based
entirely on reasonable but fabricated data.” The»results*!
of these exercises w111 be published in"Hazell‘and'ﬁogan

" (in preparation). Meanwhile, data-collection actiyities
have begun in Panama, where it is hopedfthat“an adequate -
data base will be available within three years.l~The
modelling exercises produced a number of interesting
results: risk-neutral farmers are indifferent to insurance'
under some conditions but Will actually choose insurance
under other circumstances._~Chapters 2 and 3 will develop

the theoretical framework to understand these results.



Third, research has been undertaken to incorporate
sthe effects of crop credit insurance into existing macroe
#economic planning models (Hazell and Pomareda 1980) To
‘date this has only been undertaken for the trade model of
j@entral‘America. working With the entire model was . found
mtogbeiimpractical, and,theJGuatemalan sub-model was broken
out and analyzed. 'The”results,7while positive, are dimin-
’ished somewhat by the fact that Guatemala does not have a
:crop insurance program, making verification difficult.
\Some limited sectoral analysis was performed on the data
‘the author assembled from Mexico, but again ‘this is not an
empirical test. Some reference Will be made to the sectoral
:effects of crop insurance in the concluding remarks in
Chapter 5. |

Fourth, research has been undertaken to develop
actuarial practices and planning models for the crop insur-
ance programs. Actuaries have been brought in to assist
in the improvement of actuarial data collection and
estimations. Also a portfolio model was developed by the
vauthor to assist in planning of coverage levels and premium
rates in Panama (Arcia and Hogan 1981) In Chapter 4 the
‘actual practice of premium rate determination Will be

‘discussed in some detail.

Although a Significant number of studies of a concep-

, tual and empirical nature on some kinds of publically
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‘sponsored’ﬁnsurance have beenTperformed, particularly

health insurance, very little work has.been done in the;if
1area of crop insurance. The work of P K. Ray (1969),_the
o-called father of crop insurance, has been of a largely
descriptive nature and makes little reference to the effect
of crop insurance on the financial structure of the farm
enterprise. Likewise, Maurice (1977) and Crawford (1977)
only summarize general results from insurance and economic
theory without dealing with any of the financial components
of the problem. BN ]__ ' ‘“ |

f Perhaps the best known analysis to date is the work'
of Roumasset (1976) which develops a case against crop
insurance. Much of Roumasset 8 article deals w1th prac-
tical and institutional considerations of implementing
crop insurance,programs. While scme of these observations
are’very insightful, they are'not based on any direct
experience with crop creditainSurance programs. These are
not the focus of this thesis and will be ignored here.

o Of a more fundamental nature, Roumasset claims that :
crOp insurance can- lead to the misallocation of resources
in- agriculture.: First, he claims that most farmers are no
risk averse and therefore will not accept crop insurance
»Willingly.~ If there were a significant demand for crop
insurance, it would be met by private sector institutions.

Since there is no reason why the government should have a
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comparative advantage in- administrating a crop insurance
program, the creation of such ar program will be a misallo-
cation of public,funds.' Second, if crop insurance is made
compulsory to guarantee a sufficiently larqe clientele to
make the scheme work administratively and actuarially,
then resource misallocation will take place at the farm
level ~ Persons who would not willingly purchase insurance
(risk neutral and risk taking indivzduals) will, under the
compulszon to consume insurance, act in ways to justify its
need; they will take on more rishs in order to re-achieve
theflevel of'riskiness which they enjoyed before they were
compelled to accept the insurance. The pattern of resource
'allocation which would result after these maneuvers may
well be less optimal than the;pattern which existed before
the introduction'of‘the'insurance. In Chapter 2, we will
show that the#secondfof’these arguments is partly illogical
‘and partly'incorrect. In Chapter 4, the first argument wil:
be.shown to be correct but based on such narrow premises
that it is of little value in the evaluation of existing
programs ; Instead, a much broader systems framework is

developed to study crop credit insurance as a component of

a wider agricultural credit system."
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Significance of the'ResearcH*”

~ This research adds significantly~to the fund of
descriptive knowledge on the institutional enVironment in
,which crop credit insurance programs must function. It
clarifies how crop credit insurance programs relate to, .
condition and are conditioned by other institutions w1thin
the agricultural credit system.) The lack of this kind of
a framework has led both critics and proponents of crop
insurance to make false assumptions about the role of crop’
insurance and to mistakenly estimate the costs and benefits
of such programs. o :1 | :i“ q.“ | "”

In addition to developing a more adequate conceptual
framework for the. analysis of crop insurance, I will indi-
cate some of the issues which must be dealt with in the |
forthcoming empirical research, if an adequate evaluation ‘
of crop credit insurance is to be made.. In the course of
this analysis, some questions about the validity and gener-
ality of ~some standard models in finance economics will be

raisedaand,explored.


http:significantiy.to
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‘CHAPTER -2
THE “ECONOMIC :STATICS OF .CROP'CREDIT:INSURANCE'

fIntroduction :

Static economic models of insurance;Will*be=adapted
here to the: special case of*crop credit insurance. ﬁlnf"
order to understand the potential beneficial effects of
insurance linked to credit, we’ first need to develop ‘a |
model of the financial -structure. of tne agricultural- enter-
.prise. - We will;see,that.crop»credit insurancepcanhbeuused
’to:offset the well-known risk magnifying effectS‘ofwin-
creasing'thefdebt/equity~ratiolof.an.enterprise; “It-will
be made clear that- even: mildly risk averse decision makers
can/reasonably be - expected to balk at the adoption of ‘new .
production technology: if that: adoption involves a:signifi-
cant increase in the: debt/equity ratio. .

we will then discuss crop insurance -in- general terms
and distinguish ‘crop- credit insurance’from other types*of
insurance used Ain agriculture. Certain specific: featurts
of crop credit insurance will" be ‘discussed. |

_ Next,\we will develop a model :of ‘decision makingdunder
risk in ‘which we can examine the way in which .Crop: credit
insurance will: affect.the farmer 8 decision to borrow funds

from an agricultural credit program. Often this decision

involves the adoption of new production technology.L
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Lastly, we will discuss two alternatives to crop

-insurance : crop diversification and share rent contracts.

_We will'point out the conditions under which either of '

4theye risk management mechanisms might make crop credit -

insurance superfluous.‘b

Risk and the Financing of Crog Production

It is convenient to classify the sources of risk in

crop production as natural risk and market risk.i Natural

| risk arises ‘from the variability of physical production W
due to factors beyond the farmer s control, such as weather,
pests and disease.‘ Market risk arises from the variability
of the unit price which the farmer receives for the crop.
These two factors combine to produce a variable gross
revenue stream. This gross revenue stream will be more or
less variable than its,constituents'accordinq:to,the o
nature of the correlation between physical yields and
prices- a positive correlation will produce a gross revenu
stream more variable than the yield or price stream, a
negative correlation a gross revenLe stream less variable.

‘ We will now lay some groundwork for our analysis of
income stabilization policies in agriculture and how they
affect the way in which the prices and the supplies of
products covary. (See ‘Hazell and Scandizzo 1975, 1977 for

a recent diSCUSSLOn) : If agriculturalvmarkets are closed
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’“to imports, the tendency is_that prices and supplies (in

,ﬂthis case marketed yields) of a product will covary nega-
tively —-‘prices are up when yields are down, and prices
fare down when yields are up.' If the market is opened to
fexports, then ‘the negative correlation between prices and
'yields may no longer hold - total supply may now be more
:or less than total yield - Political and/or broader econo-‘
mic conSiderations can now have a significant impact, in as
(much as food importation policy is often not designed to

produce international market equilibrium These factors

can change either the priceLof"an*agricultural product or

its supply or both.

of a ratio (Cochran, 1977, p. 153)u

Var(R) = 1/p° (s2 + st; + 2Rpsy

sp) (1)
Where
R ="E(P)*E(Y)

Sy = variance of yields



16
~S;' = variance of prices

p = correlation of yields and pfiESE

Suppose we have a closed market where the'ﬁrice and‘field,
of a product are negatively correlated. fIf“price Stabiii?
zation were introduced, the same price would prevail |
across all states of nature regardless of the ievel of ,
yield.‘ In other words, the correlation coefficient and
Sp;awould become zero. The effect of thisiis to cause the
first and third terms in (1) to vanish. If the sum of
those two terms were negatiue;‘then the overall variance‘.‘
is likely to jncrease}‘ (Itfis only likely because (1)~‘

is an approximate formula unable to incorporate the changes
in the mean’ of the product which are caused by a change in
the series of one of its components ) |

. | Now if we leave price stabilization and introduce
insurance, the effect is to stabilize physical output,
which causes the second and third terms of (1) to vanish |
Again it is posszble that yield stabilization by itself di
‘couldfactually increas the variance of gross revenue, |
were yields and prices naturally highly negatively corre-
lated On the other hand, if yields and prices are posi-

tively coxrelated a reduction in variance is likely to

be forthcoming from either kind of . stabilization policy



In”the discussion’to ‘be: developed in this and suc-

ceeding chapters, we will assume that crop credit insurance‘
is being employed under circumstances where it can actually
reduce, not increase, the variability of gross revenue for
the typical farmer. Most of the countries which have or
'plan to implement crop credit insurance also have or aspire
- to have price stabilization programs. Under suchgcondif
tions, it is sufficient to minimize yield variabilitylto
'reduce the riskiness-of gross revenues at the farm 1evel.
Thvs does not prove, however, that price stabilization is
.a good idea, and oertain‘v it cannot be justified solely
on the grounds that it makes crop credit insurance concep-
tually tractable. In conclusion, then, the reader is fore-
~ warned. that even the most favorably conceived and. imple-f

- mented crop credit insurance program may not be appropriate

funder all conditions.
A Simple Model of Farm. Pinancial Risk
L COnSider now a Simple model of farm income.
Y = r(Q+L) (2)

where:
¥ 1s gross-“income,

Q 1S equity,



L is debt, and
r is the'w

tevof return on investment.

If the producer borrows to finance production, interest

must be paid on the 1oan.¢ Thus, net income becomes.p:f

| | I :53.&.{::,.?.5_‘1-‘,5 ‘«=’ r(Q"‘L)-lL ; LR ey

',sz is net income‘(a random variable) and

i is the interest rate onwdebt.,;v_f“?57»-~°

Since both equity (Q) and debt.(L) arewcommitted toﬁthe
production process before the uncertain future is known
and since the interest rate (i) is set by contract, all of
the variability in the gross income falls on the equity-
holder.» Using, for example, the variance as a measure of

variability, we see-‘”

var (@) = va‘;-r(_i‘_# ) s varn = (@ ’E-Li’”i?a‘#i(éi?l‘f

Thus, holding assets constant, an increase 1n the debt/
equity ratio w111 increase the overall riskiness of the |
income stream._ To see this,’ let the coefficient of varia-
tion of income measure the relative riskiness of the income
stream, where CV(I) =0 /E(I), Oy . being the standard

deviation of income and E(I) ‘the expected income., Let
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6 = L/Q, the debt/equity ratio.i Since ‘rotal. assets A are
Eixed, the debt/equity ratio becomes 6 = L/Q = (A Q)/Q =
(A/Q)-—l.“ Substituting 8 into the formulas for expected .
income and the standard deviation of income, we have-'4

E@ = Q(r,(1+a) f-ia)‘{ and ‘_c'rI' = '(Q»+;Iln)0'1%_~ ‘#VQ(l,«-‘l-_cS‘)ar . (5)
Where ” N g Ce . . . o L.
| 4,0 is the standard deviation of the rate of return on

investment. o |

‘Given that total assets are fixed, an increase in debt will
decrease expected net income. ‘

dEI) , am:) &, BB o erien o8 o e en
a8 ao CO Ew)w(lﬁ)*la)a'*Q(E(:)fl). |

Since do/da - -A/ 14+6)? = -(Q+L)/(1+6)2 (6) becomes:

o aE) - (E@) 04) -18) ¢ +m
.—%‘Ld, | Py 9 + (E(r) i)o=-1% <.
" o

Given fixed total assets, there is no change in the variance
of net income given an increase in the level of the debt/

equity ratio.;

IVar () _ 2QM+EIVAr(E) oo e 8 o
T s = Var (r) (\Qf(lﬁ)f%)« =" (8)

Var(x) @+ (14) i) = Var) Q- ) = var)- @ =0 ,
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since Q-+L -(Q(l+6) Thus, the change in,the coefficient

<of “ariation of income with respect to the change in the

debt/equity ration.where total assets are fixed becomes.

acv: 3OI/E(I) | z(i)aa /aa - o -3E(I)/86 |

¢ 8 .E(I)’

Bm ©) - @+L)9, (-40/ (48)) s L
— i N (1R
E(@M* . E@m*

Thus, the riskiness of- the income stream,‘as measured here

by the coefficient of variatvon,‘increases as the debt/
equity ratio increases. DA ) E

The more realistic Situation, however, is one in which
the level of investment and the debt/equity ratio increase.
The typical scenario is one in which the producer s equity
remains roughly constant while the level of external invest-
ment is increased through publically sponsored credit |
programs. In this case, the effect of increasing debt on
.the relative riskiness of the producer s income stream is
‘similar but lessened when compared to the results of (9)
Given that total investment is allowed to grow, we differen-
tiate the expected income and the standard deviation of

income (5) with respect to debt.

T TRCOTE R0 (10)
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90¢/3L . = 0p: > 0. (11)

'Thus,'while the variability of net income increases as debt
vincreases (eguity held constant, implying a greater debt/
”equity ratio), the level of expected net income also
increases. Letting the coefficient of variation again
1measure the relative riskiness of the resulting income‘:
stream, we see that increaSing the level of debt leads to'
greater riskiness. N

sev(x)  E(DA0 /3L < gaE(m/an

= -

oL S UB(T) R

‘E(I)o‘ (E(r)-i)q

TR ‘- 1oay/s(r)f ’51 0. hg7;}i?)
While the increase in the coefficient‘of variation is
reduced, in this case (ch /E(I)2 versus iQ o, /E(I)
where total assets are allowed to increase by the increase
Yin the level of debt, the effect is much the same - an
‘increment in the debt/equity ratio will increase the rela-
tive riskiness of the resulting income stream., ' .

| ObViously, a risk neutral producer (one insensitive to
income variability) will always choose higher levels of
debt as long as E(r) >. i.» A mildly risk averse producer
might do the same, etcept that large changes in debt will
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greatlylincrease the relative variability of income.“ There-

fore, poorffarmers might well behaveiin ajvirtuall:”profit ﬁ

maximizing (risk neutral) fashioniunder norm;;.conditions, :

¥

but may hegin to act in a pronouncﬁdlyﬁrisk averse fashion
when they are invited to participate in credit programs “
that will dramatically change the level of investment.
This kind of problem is most likely to arise where N
publically 5ponsored credit programs are directed toward o
‘marginal farmers with very unfavorable net asset positions,
r"ypically these farmers have been difficult to incorporate
into agricultural credit programs.' It has been thought that'
their reluctance was based on “traditional" or "backward"
attitudes toward: innovation arising from a "culture .of
poverty" (Rogers, 1971) Clearly there is another explana-
tion -- their very poverty'often forces them to face objec-
tively much greater risks than the middle income farmer
because they must go so deeply into debt to adopt the basic
technological package being promoted by the credit program.
One means of reduCing the risk magnifying effects of high

indebtedness is to offer insurance on the investment, at

least to the level of debt incurred iffwﬂf’°

Crop Insurance -

Within the category of agricultural insurance, there is

a variety of different types of insurance policies (see Ray,
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‘1967 and Maurice, 1977).:A ere we Will limit ourselves to
insurance on annual crops. Insurance on multiyear crops- or
equipment is rare, although multiyear livestock insurance is
available in Mexico and Panama.n First, it should be noted
that insurance policies are written to cover specified in-
surable risks. Most publically sponsored crop insurance ‘
programs offer all-risk" insurance, although some public
and many private insurance schemes offer specific (one-risk)
or combined (several risk) policies (see Crawford, 1977 for
»more details) It is important to keep in mind that the o
‘payment of compensation must be preceded by a recognizable
event which is related to the risk stipulations of the
policy. Thus, even with "all-riSk"”insurance,'some recog-
nizable natural disaster (fire, hail flood, Wind, etc ) |
must occur; the insurance agency must be informed and
acknowledge the existence of the event.~ If a farmer were to
‘discover upon harvesting his/her crop that the yield was d
‘"below the specified. critical lxmrtbutcould not point to a
natural event which caused this decline, there would be no
compensation payment. In the theoretical analysis which
follows we will ignore the cases of low production levels
not being compensated but it should be kept in mind that

even a perfectly efficient all-risk crop insurance scheme
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Will not completely eliminate the consequences of variabil-

ity in yield levels.,ghﬁy;hiuﬁ

The other major question of interestrin categorizing

insurance schemes is the kind of coverage._ Here we Wlll

make a distinction betweenfa harvest insurance and a credit

insurance on the basis of the different procedures for

determining coverage. Harvest insurance covers loss up‘to{
the value of the expected harvest. Usually the unit price f
of the crop. is specified in advance (although there are some
exceptions) and a compensation payment will be made if .
yields fall below some specified percentage of the expected
yield The other major approach is crop credit insuranced‘
where the insurance coverage is limited to the amount loaned
and the compensation payment cannot exceed the quantity ,t4
loaned.} Many credit programs loan farmers sufficient funds
to cover all production costs, and the Panama program allow=
farmers to insure all production costs, even if they are o
partially self-financed For simplicity, we will deal with
the most general casevwhere credit insurance covers all |
production costs, which for reasons of economic feasibility
ought to be less than the value of the expected yield.;
Obviously a major distinction between all-risk crop
insurance and all-risk crop credit .insurance is that the
1atter is provided only as part of a broader credit program

and has as at least one of its goals the mitigation of the
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vrisk magnifying effects of increasing the debt/equity ratio.

Therefore, crop credit insurance must be evaluated in the

context of”the,goals of ths overall credit program and spe-
cifically in terms of the contribution which it makes to the
'functioning of the credit system.‘ In Chapter 4, we will
1ook at crop credit insurance as-a component of a broader
agricultural credit system. 'Here we will develop analytical
models to investigate the impact of crop credit insurance
on the farmer-debtor and on the lending institution. Before
proceeding, we need to consider the principal characteris-
‘tics common to all kinds of insurance contracts.nly o

‘ vConSider the case of an insurance policy‘againstfsome
‘kind of crop loss. The insurance premium wouidphea‘ |

e = /NI G (Leébw) =EE)L+e+w) (13)

/

where i , , - DR
T8 is the premium to be paid in each of the N states‘
"of nature, | | ",, ‘ i

E is the compensation payment in state of nature s,
¢ is ‘the safety loading, and . 1 s

‘3iff‘n3is the administrative loading;igﬁgf”“

The safety loading ¢ is used to produce a reserve funa which
will cover the losses of the insurance company in an unfa-

vorable state of nature. In a‘perfect insurance world, the
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company s portfolio of policies would be perfectly diver-‘
sified, and therefore, premiums and compensation payments ,
would cancel each other out across the'states of nature.'
Most ‘standard actuarial science is developed on the premise
that the risk of 1oss among the policyholders is independent;
In an area like crop insurance, this is hardly ever the |
case, drought, floods, hurricanes, ‘etc. are likely to be‘“uy
widespread. Thus,,if the insurance program is not to become
bankrupt under some conditions, a reserve must be generated
by adding a safety loading.-, o B d} ,‘ ,‘ | “
Most of the economic theory of insurance, like that of y
perfect markets, assumes that risk' can be spread costlessly.
In fact, administrative costs are often an important com—wi
ponent of total costs and someone must pay them.- An. admini-
strative loading is added to the premium for this reason.
A premium is called actuarially fair if it is equal to the
expected compensation payment.i Most of the public crop |
insurance programs have as, their goal to offer an actuarial-
ly fair premium. This means, of course, that subsidies are
necessary to cover the administrative costs and to bail out
the program in unfavorable states of nature. Here we Wlll
operate within the framework of an. actuarially fair insur-'
ance, but it must be kept in mind that the social benefits
ofrsuch a program will‘have to_offset.these additional~costs.



The: compensation payments made to the insured in:the.

fcas:;of'an unfavorable state of nature are affected by two
.stipulations in the insurance policy -=- the deductible and
coinsurance. Given an insurance scheme related to the
average yield of: a crop, the compensation payment in a state

of nature s will be-"
B Psxm‘ﬁm)-ys , 0, e

; where “f:f“1’

g is thekccmpensation payment,

P is the price of the crop in state of ‘nature. s
is the yield in state of nature s

'E( ) is the expectation operator

X is the cOinsurance factor, e > 0

8 is the deductible, 0 s B s 1.

It may be thought strange thatx can be greater than
one, but there is an experimental program in Mexico where
x = l 4 -Under such circumstances, crop insurance is being
used as a contingent transfer mechanism. A complete speci~

fication;of the insurance,premium;identity is:
e = LNIE xmax(SEW) -y, O c Q46w © a5)

‘where'invtheﬁcaseiofiangactuariallv fairginsurance,}péhréo.
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Crop-credit Insurance and Financial Risk di

, Let us begin our analysis with an exposition of~theLA,

insurance model proposed by Ehrlich and Becker (1972) We
will begin with a graphical analysis and then develop the
mathematical model. and apply it to the case of crop credit
insurance. The Ehrlich-Becker model differs from the stan-
dard, first by uSing only one insurance variable, net com-
’pensation‘(g -e) in our earlier notation) rather than a
premiumband a compensation payment. This greatly facilitates
the graphical analysis and will be employed here.? Second,
the Ehrlich-Becker model uses the states of nature frame-‘
work (Malinvaud, 1972 Chp. 11) rather than the more conven
tional mean-variance framswork ' This is helpful,because it
allaws us to avoid a prolonged discussion on the relative
merits of the mean-variance model (Borch 1969 Feldstein,
1969, Tobin, 1969; Roumasset, et al., 1979) Therefore, thi
ideas in this section will be developed within the states
of nature ‘framework. | | | | j “‘ |
In Figure II-1, we present the standard economic model
of decision ‘making under risk. On the horizontal axis, we ' |
have income and on the vertical axis,‘utility. We represen1
the utility function of the risk averse individual by U (I)
and the risk-neutral (profit-maximizing) utility function |
by U (I) with the risk neutral individual total utility
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goes up as a constant (linear) function of incomef iﬁé,‘

risk averse utility function is characterized by dimin- '

\

ishing ‘marginal utility of income (U >0, U & 0)-~-1

ConSider a world in which there are two states of‘Y
nature "a" and "b“‘ When state "a" occurs, the resultinc

level of income is Ie . When "b" occurs, the indiVidual

enjoys income level Ib ' where Ib < Ie :On‘the average,

the indiv1dual enjoys E(I) = pIe + (l_ﬂp)Ib
probability that state "a" occurs 1 (1-p)
that state "b" occurs. ;_."
For the risk averse individual :the variability in the
income stréam imposes a hardship. If state "a" occurs,ﬂgkq
utility level U(Ie) is enJoyed, U(Ib) is achieved if state
nb" occurs. The level of expected utility is E[U(I)] = i;
‘pU(I + (l p)U(Ib) Consider the case where the indiVid-
ual could enjoy the expected inc:me all of the time, the
level of utility in the case’ is U[E(I)] When we plot these
results in Figure II-l, we - discover that U[E(I)] > E[U(I)] ‘

H‘

for the risk averse individual | Clearly, a¢mechanism which

will guarantee the expected income in each state of nature:

NI

Wlll increase the level of satisfact'onﬁwordthe risk averse

indiVidual For the risk neutral person, the rsader can

nverify that the. variability ih"income causes no hardship. '

For such an indiVidual U[E(I)]
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For the purpose of our analy5is of insurance, we Will

want to reformulate Figure II-l :‘This reformation is pre-'
sented in Figure II 2 | Figure 1I- 2 represents the. simple
insurance case.; If state a"_occurs, the consumer has
',income Ie_, and if sta\e “b" occurs, income Ib . The line
BA, drawn through p01nt E, is the insurance line., It allows
the consumer to transfer income across states of nature to
\any pOint on: the line.‘ If the slope of the line is equal
'to p/(l-p) (in the figures that follow, p/(1-p) =..5/ 5»= 1),
then the insurance line is the fair odds line, which means
?that the insurance is actuarially fair.‘ The pOint where the
}fair odds line intersects the 45°’ray is the expected value
of. the income endowment. Actuarially fair insurance with

no deductible or coinsurance will smooth out the loss such
that the consumer can enjoy the average income in all states
of nature. With a risk averse individual, utility will ,
always be optimized where income is as close to equal as
posSible across the states of nature. A risk neutral indi-
‘ vidual will have a - series of indifference curves which are
parallel to. the fair odds line.: By definition, the utility
‘function of the risk neutral indiVidual is linear in income
'and depends only on the expected value, not the variability

across states of nature Such an individual would be indif-

ferent between pOints ‘B and X in Figure II 2.
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'FIGURE II-2 .
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v-n Figure II-2 where thejrisk averse deciSion maker ha=

a utility function which provuces the indifference ‘curves
like R0 and Rl' the 1eve1 of satisfaction can be improved
by uSing insurance to redistribute income in order to reach
point x At point x, the deciSion maker achieves indif-
ference curve R1 which is greater than Ro at pOint E. 7
In Figure II-3, we can see the effect of a deductible.

Now the insurance line cannot be used to reach point X, but
only point D on the deductible ray. The insurance is still
pactuarially fair, but the coverage level has been reduced by
the amount of the deductible. In this case, the decision
‘maker cannot reach indifference curve R2 at point x but only

R at D, which is still an improvement over indifference

1.
curve Ro. In Figqure II-4, we have the case of coinsurance.
The coinsurance ray forces the decision maker to accept a
constant share of the shortfall in state "b", no matter
what the change in the level of expected value of'income.
Again, the existence of coinsurance will provoke avwelfare
Vloss on the part of the decision maker. Deductibles are
ordinarily'used to reduce the administrative burden of the
insurahce; while~coinsurance is a disincentive to moral .
‘hazard (cheating) The tradeoffs between the welfare loss
occasioned by the deductible or coinsurance and the costs
,of,operating the insurance program would become the basis of

a cost/benefit analysiS'of the design of the optimal policy.
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'ﬁ‘we‘are now ready to. look at the case of . crop credit

insurance. Keeping in mind that crop credit insurance will
be employed.in those cases. where a publically sponsored
vcredit program is attempting to induce producers to make
greater investment by taking on more debt, we introduce in
Figure II 5 two production possibility curves PP' and. PP"‘
PP' representstme set of incomes resulting from different
,investment actiVities which can be undertaken Without exter-
nal equity or debt and employing traditional technology. PP"
represents the income outcomes made possible through parti-
cipation in the‘publically sponsored’credit program. PP"
is drawn to represent the interesting case where the public
credit makes posSible income levels which are higher on
average but more variable.‘ | ._ y -

o The reader will notice that at point Ez the slope of
'PP” changes. From P to. E1 and P to Ez, we assume that the
‘farmer only uses equity to finance production. since credit
can only be obtained to use the modern technology, the use
of the traditional technology limits the income level to
that obtainable at El‘ If the farmer decides to employ
modern technology using only equity, point E, can be achieved.

Comparing points El and Ez in terms of risk preferences,
we see that E1 lies on indifference curve Ro Point Ez lies

below this indifference curve, implying a 1ower level of
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satisfaction in spite of the fact ,that it has a. nigner
expected income.f Thus, the risk averse farmer in this
~examp1e will choose not to employ modern technology, even
though the expected net benefit is positive. e

Suppose now that the farmer is offered credit to ;
increase the level of production from point E2 to E3 The |
slope of PP“ from E, to E3 declines because the farmer must-
make interest payments in state "b", even though the level
of\gross income is not increasing. Thus, while E3 repre-‘
sents a much higher level of expected income than either E1
or‘Ez, the farmer will still refuse te adopt the modern
technology.‘ It can even be the case that the farmer will
refuse the credit even if forced to use: the new technology,
i. e., E2 is on a higher. indifference curve than E3

Now consider the impact of crop credit insurance.ffgf
‘the farmer borrows L, production will increase to pOint E3,
where the actuarially fair insurance will allow the farmer
to redistribute income between states of nature so as to -
achieve pOint X on indifference curve R1 Clearly the far-
mer is muoh better off both in income and risk terms. With
the crop credit insurance, the farmer depicted here has a
clear incentive to adopt the new technology financed by the
loan. | o

The introduction of a deductible or cOinsurance intow

~th18 model should be obvious.é The deductible or coinsurance
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would make impossible the achievement of expected income
'in all states of nature; some point below x on the BA K
‘insurance line would be obtainable.‘ Consider the case
where PP' was the production possibilities curve for the
modern technology (i e., higher levels of production were
not significantly more. risky).. In such a. case, a deduct-
ible like that shown in Figure II-3 could make insurance
undesirable. The same can be true of cOinsurance.. since
:there is no a priori reason why new. technology must be more
variable than traditional technology, it is an empirical
question how much change in economic behaVior will be pro-
duced by the introduction of insurance, especially where
1deductibles and coinsurance are used to control administra-
_tive costs. It is important to realize that it is the
jbehaVioral change which makes the introduction of an actuar-
ially fair crop credit insurance socially profitable. a.
:risk averse indiVidual will always be happier with a full-
fcoverage insurance, but if no behavioral change is forth-
fcoming (i e., if the farmer would have adopted the new
»technology anyway), then crop credit insurance becomes a
_kind of income transfer program}-- taxpayers subsidizing
‘the income stability of small farmers,

| ; Lastly, it should be clear that programs that change
’farmer assessments of risk can also be effective in inducing

,the ‘adoption of new technology.“ Assume that in Figure II-5,
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PP" represents the farmer s poorly informed assessment of
the production possibilities offered by new technology |
financed with official credit. If through informational
activities~(demonstrationvplots, extension. service meeting |
or training programs), the farmer can be induced to shifs
P" upward it could happen that the new technology w111 be
adopted without insurance. In Chapter 4, we Wlll discuss
instances where this kind of reassessment is evzdent.,»
‘The mathematical counterpart of the Figure II-2 is the

following:
" maxL =pU(I ) + (1 p)U(Ib) + l{Ib Ib-‘lr(I -I )}

(16)
where

'Lﬂ is the rate of exchange between states of nature,
if u = p/(l-p) the insurance is actuarially fair, and

jl;is-the‘Lagrange multiplier.
Takigg,first order conditions; we hauezi‘
t“'i‘al’."/‘aIya‘ =30, +1= o,and G i T L (17)

:347?15 'i(lf??ubifixﬁf‘ibj;iéhyﬁﬁfi'i:jiﬁ/.fd';hflig)f;

Dividing (17) by (18) produces

PUL/(-p)U, = 7 = p/(l-p)-dl,/AI. =i-m.. . (19)
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Wthh is to say that the slope of the indifference curve

AlS tangent to the insurance line.f Furthermore,;;

j§¢¢UT/Ub (1-p)/p '-;ﬁ~ia§1;f;uiilw“” L':ff(20)'

since ™ p/(l-p) ThlS is to say that an actuarially fair
'insurance scheme will produce an equal distribution of
‘income across. states of nature since U US = I = Ib'
given the monotonic nature of the utility function. These
derivations coincide with those developed in Ehrlich and
Becker (1972) | "' o /f“‘ T e T

- In order to represent mathematically the case repre-»
‘sented in Figure II 5 it is convenient to change (16)
slightly., Instead of the Lagrange constraint, we Will let.‘

which implies that

e _ ‘é@ffiﬁeh;ﬁyv% e .A,.?”f"5

.Substituting I -8 for I and Ib + ns for Ib' we. have the

‘equivalent of (16)

maxl < BOGS @0 -1 ¢ GpIOGE @A e s 231

where

I (Q L) and Ib(Q L) are the endowment income levels
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in the two states of nature as a function of the

Substitute. (3) for I.(Q,L) and I7(Q,L) and we obtain:-

- (24)
Taking the partial derivatives with respect to s, the income

transfer, we have.

3L/3s. = . pU (-1) + (1-p)U;m =0, (25)
which implies,

U/U, = ep/p L, (26)

if the insurance is actuarially fair.ap, f

Suppose now that the armer wants to rely on his own

resources (Q > 0 L = 0),Nthen we differentiate (24) with

L ‘

respect to Q.
aL/ag = pﬁgr + (1 p)Ubrb 0

,aS“honé»as PU,T, '> (l-p) O? Le o This w111 always be true if

f;~>frb > 0, but it can also be true for some rb < 0. Thus,

the objective function is unbounded, only equity limits it.
Now consider the impact of introducing debt without

insurance (Q > p, L > 0, s = 0):
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AL/AL = BUy (e, - 1)+ LRI, 0§10, (28)

=4 me- cases! fwhere
ra > ri > Omayexist in which an- increas _?in the "level of
debt will lead to a decline in the level of utility ‘ff's:.nce'
Ub > U for a risk averse individual

“ When we introduce insurance with debt, 'we’ find-"i

,aLﬂlé'I‘a';iv Py, (r, = i ;--%) + (L-p) U, (rb :. +1r ) 50
(29)'
Since s = I:- I, and since I ~""=~i“r:'|:$’wriere :'é.ctuarially fair
insurance is offered "(from (26) U ‘= U, only where I_'= -:_‘."II,‘_‘.)‘,

‘s can be rewritten:
@ e S L
s = I3-T, = £, (Q+L) - iL - [E(z) (Q4L) = iL]
= [r - E(r)l (Q+L) (30)
implying 3s/3L' = r) /= E(r). 'Substituting in’(29), we'have!

3L/OL = pU, (E(r) =) + (1-P)Y,[ry=i+7(r, -E(x))]"
(31)
We make the sens:.ble assumption that the expected rate of

return is q'reater than.. the interest rate, i e., E(r) >'"i’."7

Thus, the bracketed term becomes:
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‘b

up)bp im@-iso, e

sinceiﬂ = p/(l-p) and E(r)'- pr, + (l-p)r,.. Thus, 8L/8Lﬂ>l0,
when insurance is offered. This means that as long as the |
technological package chosen by the credit program has ad‘;
positive expected net rate of return (E(r)-i > 0), thenfthe
risk averse farmer will use:as much insured credit asJiSﬂi
offered. - o ‘ . |

" If the farmer is risk neutral,. U and Ub are equal in
all of the above equations, and insurance will have no
behaVioral impact on the debt-financing decision. The only

consideration will he the expected rate of return on invest-

ment exceed - the interest rate.

i:‘\\,,:
R T

‘:??é“ | \

We see, therefore, that, in situations like that-*repre

.sented in Figure'II-S; crop credit ‘insurance is likel“to“

have a pOSitive impact on the willingness to borrow;e The‘

inclusion of deductibles or coinsurance would only com- ,fi
s ’1‘:,

plicate these results slightly, diminishing . the effect of

insurance on the demand for credit but leavinq their,genera

natuze. wichanged.
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Compulscry'Insurance'and”Nonihisk'Averse Decision Makers*‘

We will take a. short detour ‘here to deal with an issue
raised by Roumasset (1976) in his article criticizing crop
insurance. Roumasset claims. that risk neutral decision
makers will act as though. they were risk taking when com—
pelled to purchase insurance.- This isvan‘important-issue~
since most crop credit insurance programs are compulsory for
those reguesting publically financed loans. Returning to
Figure-IIrs, we recall that the risk neutral decision maker
has-avutility:function.which produces indifference curves.
parailel'to.the fair odds line BA. In Figure II-5, the
highest“linear indifference curve obtainable is. BA‘at point
E, the point with the highest expected value of’ income., The
risk, neutral decision ‘maker is indifferent between point x
and point E, since they both lie on the same indifference
curve. Thus being forced to purchase insurance, i. e., being
compel led to accept point X instead of E, is a matter of
indifference to the risk neutral decision. maker.. Of course,
Roumasset's argument falls on completely logical grounds -

a risk neutral decision maker is by definition indifferent
to the way in which income is redistributed across states of
nature. Therefore, even if the insurance scheme were actuar-
.ially unfair, the risk averse deCision maker will continue to
choose points on the PP” curve if their expected value is

greater than those points obtainable on. the PP' curve.f-
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Let us now%turn_to,thegquestion of the effect of

compulsory ins,wance on thezrisk-taking individual.”{Figure

II-6 representf;tth case graphically., The initiallendow-,

ment. is again point E.; If the gambler is forced to accept}i
insurance, i e., forced to accept point X, utility Wlll :
decline from that of indifference curve Rl to indifference:‘
curve RO Suppose, however, the individual lives in a l
society which permits gambling. (Mexico and Panama both
have national lotteries. whose proceeds are used for public
welfare programs.) In this case, the risk-taking individ-
ual can redistribute the proceeds of investment activities
through gambling to make the final income stream as variabLe
as possible. In Figure II-6 the gambling line GG is drawn
through the initial endowment point E; the gambler can now f
redistribute income between states "a" and "b" freely.ﬁ Inf‘
this case, point W is selected,. reaching indifference |
curve R,. However, if the gambler is forced to purchase
'insurance, the gambling line can then be drawn through |
point X. The new gambling'line G'G" makes it possible to
achieve poznt Z and indifference curve R3. Point x on the
insurance line BA is not reachable through gambling because
gambling is- not actuarially fair (even government lotteries
generate some profit in addition to administrative costs) .
Thus even the gambler can be better off with compulsory
insurance.t The only limitation is that some gambling
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opportunities exist,,glnfthé*iefﬁfcase where gambling oppor-

tunities‘are abuent@gthe,go‘ernment could start a lottery

in‘rural areas in order to insure(thaturisk-taking farmers f’

incur no. welfare loss from compulsory insurance.vvf "

Alternatives to¢ Crop Insurance - DiverSification and

Share Contracts

Another criticism levelled by Roumasset (1976) against
crop insurance is that other mechanisms for reducing or
avoiding risk arxe already available to small‘farmers.‘ We;
will deal with two such mechanisms here: lcrop diversificaf
tion and share contracts. o

Crop diversification ‘is practiced for two different
reasons._ First, crop diversification can help achieve a
more efficient resource allocation, and second it can help
reduce risk As an example of resource diversification, -

consider the following linear programming model-

max 7 = px; + px; (33)
2xl+ x2;3f7“:‘““

AN

Notice that to grow only % (x = k) uses all of the labor

but leaves some capital unused, n = kp., If only x is
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=ié7¢fawﬁrix k), then some labor is unused, n“a kp..

iClearly, both can be grown (x = xz‘ ), and.the‘level
gof profit increases to n - 2 p. Crop diversification,
Ethen, can be motivated by tonsiderations other than risk
aversion. | "i ' |
Consider.nowlfigurevIl47,'as‘antidealﬂcase afécgop'
diversification.. Here, crop i and crop 3 are mvrror images
of each other (perfectly negatively correlated) in- that
they lie on the same indifference curve equally spaced on
“either side of the 45° ray When crop i performs poorly
in state “b", crop J performs well, and vice versa for
state "a“ . If we were to combine crop i and crop j into
’a diversified production plan, we could achieve pOint x,
,mOVing from Ei and EJ, ‘the endowment income levels for v
crop i and crop J, respectively.¢ If resource allocation
efficiencies were also achieved through diversification,

'then point E

J might ‘be the outcome, with a higher expected

‘income. |

| For a given technology and level of inputs, insurance
can only redistribute income along the BA line. Thus,
perfectly diversified crop portfolio would remove the need
for insurance for a risk averse decision maker. 'If resource
allocation efficiency were achievable, then diverSification

would be superior to insurance.
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'we should point out, however, that resource diversi-i
ffication does not necessarily reduce variability. If crop
fi and crop j have income streams which are highly posithmﬂy
fcorrelated, then income variability may increase as much or
more than expected income i

The normal scenario in which crop diversification
\takes place is like that depicted in Figure II—8. Here‘
'the two crops k and L generate income endowments Ek and Ep.
Because they are: not perfectly negatively correlated and ‘
because we assume no resource diversification efficiency
{gains, a diversified portfolio will yield income endowment
Ekz" Point Ekz is better than pOint EZ in terms of risk
preferences and better than point E_ in terms of expected
income. | ; . |

If the goal of the agricultural credit program is to
‘optimize output (income),\then the farmer should be induced
:to select point EZ‘ This can be done through insurance,
»which will allow the farmer to move from point EZ to point |
'X; Under these circumstances, insurance would induce E
specialization at. the farm level. ’ ‘ B

| Suppose in Figure II-B that the diversification of
crop £ and k produces an efficiency gain, yielding an in-
come endowment like Ekl'* One might conclude that insurance
caused a welfare loss by encouraging specialization, since

E'kz lies on a higher indifference curve than point x.» The
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'deficiency is not, however, in the insurance, but rather B
'in the technological design of the credit program., There
‘is no reason why the diversified crop plan kl cannot be
_insured, in Mexico mixed cropping loans are insured There-
'fore, as long as the crop diversification is imperfect in
vterms of income variability, there may be an insurance plan
which will-improve farmer welfare. - o

Let. us now turn to the case of share contracts;t Share
tenancy has been recognized as a risk management mechanism,
although considerable controversy has been generated over
the impact of share contracts on allocative efficiency
(Cheung, 1969; Huang, l973, Newbery, 1975, Stiglitz, 1974)
In Figure II-9, we depict the caae of share tenancy and
compare it to insurance. PP' and PP" represent the income
endowments generated by the traditional and modern tech-
nologies respectively given varying levels of financial
iinputs. Suppose that the farmer has own resources equal
to Q,}which is sufficient to achieve point El with tradi-
,tional technology and E with modern technology Suppose
now that an outside investor is willing to add capital Q£ _
'in return for a share of the income.‘ If the income payed-
to the external equity is proportional to its contribution»
to total assets, then the farmer 8 net income will remain |
constant, assuming no shift in technology., The new income

endowment for ‘the enterprise will be E, in. ‘the. case of the
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;traditional technology and E3 in the case of the modern
‘technology. The farmer Will receive as a share E1 and EZ' |
respectively, and external equity will receive the remaining
’income._ This is the classic result when payment propor-
'tional to asset contribution is assumed (Adams and Rask,
?1968)

The alternative to share tenancy would be a fixed rent

tenancy.; This is functionallyfequivalent to debt, since E

the rent must be paid irrespective of the. state of nature.
Thus, the addition of Ql (an additional tract of land)
under a fixed rent contract will move the farmer from El
to E4 and Ez to E3, given the traditional and modern tech-
nologies respectively. In some cases, the farmer is better
off with a fixed rent contract than a share contract (point
E4 versus El). In other instances, the farmer will be B
better off with the share contract (point E2 versus point
35) All of these points, however, are inferior to point
x, which could be achieved through insurance(? Recognizing
that deductibles or coinsurance might create exceptions,
insurance would seem to be a more effective method of risk
management than share tenancy. | _ "_ o |

The principal benefits of share tenancy may arise from
fa kind of resource diversification. Share tenancy is often
ga means whereby individuals with too much labor and not

enough capital Join forces with persons with too ‘much capi-
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‘tal (and) and too litele labor. . The risk reduction may

;only be a’ secondary benefit.

‘an instrument of economic exploitation of one group by
uanother.g It is customary to find that most economic rela-
'tionships between the dominant and suboriinate groups are
ucharacterized by economic inequities -- where share tenancy
;is exploitative, S0 are wage labor and fixed rent contracts.
3Thus, ‘the exploitation appears to stem from social, politi-
cal and cultural factors. 1In such situations, programs to
eliminate share tenancy are likely to be ineffective so
‘long as the underlying causes of exploitation persist.
Where these kinds of. economic inequities do not exist for
example the American Midwest, share tenancy is a highly
desirable form of economic contract. -

o Notwithstanding the above, one could make an argument
for crop credit insurance vis-a-vis share tenancy in those
areas where socio-cultural factors create a climate of
economic inequity.} If the agricultural credit program ’
treats farmers with economic justice, then crop credit
insurance will contribute to social welfare if it can .
induce farmers who would otherwise become share tenants to
use official credit. By increasing the demand for official

credit and by undermining the economic ‘power: of the dominant
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fpartner infan;inequitable shareftenancy, crop credit insur-

*ance}can help achieve certain social goals in addition to.
stimulating production.

Lastly, let us consider the case where the risk charac-
fteristics of a production technology change. Suppose after
reaching point E, in Figure II-8, the production possibili-
ties ‘curve PP' veered sharply away from the 45° ray. The
effect of this is that the share tenancy production possi
bilities curve would no longer be coincident With,PP', but :
‘rather would lie below it. similarly, if PP' were to
guickly converge on the 45°. ray, the share tenancy produc-
tion possibilities curve would lie above PP'. Therefore,

a substantial change in the scale of production due: to f.
share tenancy which changes the risk characteristics of the
income endowments would make share tenancy either very |
esirable or undesirable, depending on the nature of the
shift. A more detailed.analySis of this issue is. beyond
.the scope of this thesis. | |

Again, it seems reasonable that an insurance scheme
,can be devised which will be preferable to most share con-’
tracts., With both diversification and share contracts,
it is an empirical question whether a practical insurance
scheme can be implemented which will. iuprove small farmer

;welfare beyond that obtainable through existing risk



58

management mechanisms at a reasonable social cost. Thisf’*
question will be addressed in detail in Chapter 5. :H¢r§ ;ff
we close simply by pointing out that there is n°\é°“?i§§;§g,
a priori argument that crop credit insurance is notworthy "
of serious (empirical) considerations as a risk management

tool.
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CHAPTER 3
. CROP-CREDIT INSURANCE IN A DYNAMIC SETTINnyF

Introduction

This chapter examines crop. credit insurance in a !
'dynamic context. We will review some of the literature
‘on temporal risk, and then set forth two basic models to :
;examine crop credit insurance in terms of temporal risk.
J, With these basic models, we will discuss the two prin-
fcipal alternatives to crop credit insurance which have been
'proposed -- forced savings and forecasting. We will see
fthat these are not. effective risk managcment mechanisms
under the conventional definitione of risk aversion.

We will then consider the question of the impact of
gcrop credit insurance on technical change in a dynamic
setting. The’results are very similar to those derived in
éhapter 2.

Lastly, we will examine the effect which crop credit
‘insurance might have on the supply of credit, and we will
look at the impact of loan default on both the credit pro-

Agramfand‘the farmer-borrower.

‘ ackground on_Temporal Riek

Most important human decision making under uncertainty

.is_embedded in time -- a decision is made in the present,
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tandfthe"utcome is not known until some future moment.ff~z

EU'ncertainty"usually involves vaiting_:”To&the extent to

whichﬁthis is true, the static‘models'discussed in Chapter
.2 ignore some important characteristics of decision making
under risk.

Crop credit insurance is clearly a mechanism for
‘dealing with temporal risk. What is insured is the invest-
‘ment of the farmer financed through a publically sponsored
fcredit program. The consequences of the investment
}decision are not known for several months after the deci- ‘
'sion is made, and they are felt for the ensuing year inip
vthe farm household's consumption patterns.

Let us begin by considering the characteristics of
decision problems where both time and risk are involved.
One problem, analyzed by Yaari. (1965), deals with the
uncertainty of the time horizon. This is the classic life-
cycle saVings problem where risk enters in terms of the
uncertainty of the life time duration.i Yaari, using a
~alculus of variations approach, proved what Fisher had
intuitively perceived, that the uncertainty of the time
1horizon would cause the rational consumer to shift consump-
;tion to. the present. This is fundamentally the same ,'
Jeffect which is received when a discount rate is adjusted
fupﬁ?rd to account forprisk,va higher risk adjusted discount

rate leads to decisions which emphasize present consumption
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Zover future consumption.; In our later discussion, we will
:not deal with uncertain time horizons, but we Will develop
7a model with a risk (default) adjusted interest rate.;, |

More apropos of our discussion are ‘the models developed
'by Sandmo (l970) and Dreze and Modigliani (1972). . Both of
these articles deal with the ‘effect of future income uncer-
tainty on savings behavior. In this, they fall into a
broad literature dealing with liquidity preference and the
precautionary demand for money (Patinkin, 1965, Chps. 5-6).
7 The basic notion .'.I.S that people save to meet future
contingencies. Sandmo (l970) makes a useful distinction
between two types of temporal risk: income risk and‘capital
risk. In the simple two ‘period case, income risk refers
to the case where a person has known income in Period 1l
and~unoertain income in Period 2. Given the opportunity to
transfer gome of Period 1 income to Period 2 via a bond
market, the problem is to decide on the level of saving
which will optimize the person's utility function. _%;a~

Capital risk differs from income risk in that the |
individual has an endowment of wealth in Period l which
can be invested to yield an uncertain income in Period 2.
This problem has different properties than the income risk
model because of the possibility of loss of the entire
wealth in a bad investment. Both of these models will be

cast in the states of nature framework used in Chapter 2.'



Dreze and Modigliani (1972) decomposed temporal risk
iinto the future prospect and the timeless risk.. Again
?using a two period model they showed that the risk premium_
fwhich a risk averse individual will be willing to pay to
%avoid a temporal risk is composed of the timeless risk pre-
imium plus the expected value of perfect information. These
results will be discussed in greater detail when we compare

the advantages of crop credit insurance and forecasting.

A Simple Intertemporal Model of ‘Income Risk .
Consider the following problem. An individual is risk

saverse and time impatient.s The individual has a known
-income in Period l but is uncertain about income in Period
2. If stateznan occursfﬁincome in Period 2 will be Iaz’
'if state "b" occurs, then income in Period 2 will be Ib2

There exists a bond market by which the indiVidual can

itransfer incomefbetween Periods l and 2 at interest;rate i.
In Figure III-l, we present a graphical representation

iof this problem.\ Figure III-la presents the case where the

anown income in Period 1 is higherithan average. Figure

iIII-2a presents the case where Period l income is lower
fthan average.
In Period 2 income can take on two values, 32 and

'Ib2' Therefore, the two period income endowment is point A
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\ifé“tate na" occurs..if state “b" occurs, it is. point B. o

fPoint M represents the expected endowment, i e., Ila~and

E(I ) since we do not know the futu eybut only the distri-
bution of possible futures, we take point M as our income
endowment. Using. the bond market line chl' we can improve
our intertemporal utility by moving to point M', where our
intertemporal indifference curve T, is tangent to the bond
| market line chl" The movement from M ‘to M'. represents our
expected income intertemporal strategy., | |

of course, either state ”a" or state "b" must occur.

fWe apply our expected income strategy to the case of state

"a" cccurring by mcving from the endowment point A to point
JA;. This movement parallels that from point M to M', and ,
likewise from point B to point B".

In Figure III-lb, we look at the distribution of
income across. states of nature. Point E represents the"v
initial endowment before intertemporal redistribution of
income. Point. E* is the income endowment after the inter-
temporal distribution of income. »' ;

Point E" has a higher expected income than pOlnt E.v
_,This is due to the fact that the expected income strategy

*In the discussion which follows, we will assume perfect
capital markets, implying a lack of transactions costs and
perfect knowledge of market conditions by borrowers and
lenders.



av : | ‘fhvn_s‘overall{betterendowed
than it would have been without the bond market.~ The other
-feature is that the distribution of income across states of
nature has not changed.‘ Unless we know the future, we are

not able to reduce the variability of future income through
savings.

Now we look at the case where the Period 1 inccme is
below average in Figure III-2a. Again, ‘A, B, M represent
'the two period income endowments for the cases of state

.‘, state 'b" and the expected inccme. Here, because
‘Period l is now poorly endowed and intertemporal pre-:ci ,
;ferences are.the same, the expected income strategy dictates
'a redistribution of income from Period 2 to Period 1, i e.,
from point M to point M'

In Pigure III-Zb, we plot the effect of their borrowing

crategy on the distribution of income across states of
nature. Point E represents the original income endowment
and point E" the income level resulting from the borrowing
;strategy. Since we must repay in Period 2 the loan which
was taken to increase Period l income. the expected value
of Point E is greater than point E"V‘ However, as before,
the distribution of income across states of nature has been

;left unchanged.
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From Figure""'\f III-l and III-Z, we see that risk averse Vv
f}individuals will always choose an actuarially fair insurance

f ‘and an' equal distribution of income across states of nature

irrespective of ‘thevir time preferences and their intitial
! ‘asset position.;

The Income Risk Model can be stated mathematically as
follows:

maxL ' pU(Il,Iaz) + (l P)U(Il'IbZ)

+ A[Ibz’-BIz-v(aIz I 2)]

- v[:.‘;f- :2?- W) (J:l 1. @)

ewhere‘fthe notation remains the same as that used in Chapter

2 excep
3 = I 2/12 o a = I 2/12 ’ and I2 = pI +(l-p)I§2
i e B Ly

aL/aI , = p i + Ani_-;vo ;w (2)

aL/aIbz'\ (1-p)ub2 + x - o ) }3)
implying:

az/sz (l'P)/P . 'I'I’ " l (4)

‘aslwe'found‘in'the 1a5t;chapte:;fgfn'te;méypffiﬁ:grgempdral



o (5)
and b

AL/ATy = A8 +ma) +y = 0. )

ffRemembering that -vf-l(l-p) K2

‘and e = 12,712, (6) becomes:

Iz
Uy % Uppi® Uy @)
Hence: (6) becones:
Gty =0, o
and wh w dna(s» ) wna
/U = y(1+i)/v = (l+i) (10)

that is, the indifference curve is tangent tc the bond

market line, as shown in Figures III-la and III 2a.»zuw
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o Consider the following problem. An individual is risk
averse and t:une J.mpatient andpcssessesaninitial wealth in
time Period l of Wl - The individual can consume all or
part of the initial wealth.- What is not consumed may bel
invested, thereby producing income in Period 2. h
o If there exists an efficient bond market which allows
the individual to borrow or lend money at the same interest
rate, then the decision maker in this context has two
choices to make. First, what is the optimal level of |
investment? Second, what is the optimal level of consump-'
tion? In Figure III-3, we see that these decisions are f
interdependent. S ' R -

| In Figure III-3, we have indicated on the horizontal
axis the initial wealth endowment W1 . From. this point
emerge three production transformation curves leading to -

a2’ sz and E(Wz) el 2 represents the outcomes of

various levels of investment when state "a" occurs in f;
Period 2. leSZ depicts the consequences on investment ‘
when state "b* occurs.« Lastly, WlE(wz) shows what happens
on average at each level of investment.‘j;‘ fu’ _
. Because these decisions are being made in the context
of an efficient capital market, the optimal level of
investment is determined at the point of tangency between
the financial market lines Dj j' j = 0 l 12, and the produc-



70

T




”

tio”*transformation curves.T Since we'do?notfknowkthefffiv

future we,will use the E(Wz)w1 transform

'our forecastkg”Thus, we select point ths the optimal L
investment level, giving us a Period 1 investment of Wi |
1 and a Period 2 expected income of E(Iz) o

We have answered only our first question, however, we¢
have, in effect, determined the income endowments of the |
income risk model._ Given these income endowments, we can
still rearrange consumption to mcet our time and risk‘
preferences. Starting from point M, we determine the
expected income strategy by finding the point on the‘hond
market curve where our highest indifference curve is tan-
gent. In this example, this is point M'. The efistt of
this strategy is to save, i.e., increase the income in’
Period 2 at the expense of consumption in Period 1. Thus,
'when state "a" occurs, our income levels are those corre-
,sponding to point A"; when state "b* occurs, point B" b

When we plot Lhefiistribution of these income levels

‘in Pigure III-3b, e find that the income endowment level
jproduced by the investment activity, point E, is 1ower
than point E", which incorporates the Period 2*income
1evels of points A" and B” Again, we see that.the distri-
bution of income has not been affected by either investment

ror bond,market‘activities. Risk preferences will still
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dictate the use of insurance’ to smooth out the 'income

stream. ' e
Mathematically, this problem can be ‘analyzed with the
following model:

maxl = pU(I;;I5) + (1=p)U(L,,Tp,).

+ylT, =R WS- 1%)
g Y R et e

* AT BT T (eI, - )] an

wherethe notation is the same as that used in (1 )except

"-Wf is the initial level of wealth and
P(+) is the production transformation fucntiéﬁ‘;_of}ﬁ

investment.
The first order conditions for (11) are:. .
AL/ATy = pUL +-(Uep)T v+ y(144) =Up 4y (L)1 0,
| a2

a3

)
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<These results are the same as those of the income risk

fmodel, except that (15) implies.
B! = (L#d) an

:that is, the marginal value of. investment is equal to one
‘plus the interest rate, which is the condition which pro- "
duces point M in Figure III-3a. The other conditions imply
mthat.,

32/Ub2 l-p) /P . 'n' S ]_, and (]_8)
Uy /Uy = (1 +i) L5,

These ‘conditions’are’ the same as those derived in’the income
risk. model.

Since the capital risk model produces the same kinds of
ﬁresults as the income risk model in terms of the effect of
'the bond market on the distribution of,income‘across states
ioéfnature, the succeedingaanalysis will concentrate on the
income risk model . 'This will make the graphical analysis

significantly less:messy.

Alternatives to ‘Cro Insurance - Forced Savings and
Forecasting ' PR

The Government of Australia has instituted an experi-
mental program of forced savings (P.B.R. aazell, personal

communication) for farmers in certain regions of the country
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fIn favorable’ years, farmers arexforced to contribute to’

:a fund‘which can then.be drawn on in'case of natural‘disas-
fters, particularly drought.

An example of a situation like this can be found in
;Figure III-la.' In Period 1, we enjoy Ila‘ a better than
average income. If we knew that state “b" were going to
occur in Period 2, we would choose point B' - Suppose the
5government forced us to save the difference between points
B and B'v T is would have the effect of changing the inter-
ftemporal income levels in state "a" from points A to Af.,
When we plot this new information in the state of nature
ispace in Figure III-lb it produces point Ef. -Because we
are saving more, Ef is higher than E"’ but its risk charac-
~teristics are unchanged.

Therefore, forced eaving will not improve the- utility
.of the farmer in terms of the kinds of risk preferences we
fhave been employing up to now.” Such a program could be very
beneficial in terms of intertemporal utility improvement,
‘if an efficient.bond market did not .exist to enable farmers
;to smooth out their income over time. Such a program would
fnot replace a crop. credit insurance program since it does
Enot address the same needs.

N There are two circumstances under which a forced .
9sav1ng program might replace a crop insurance program.ug

’First, if crop insurance were technically infeasible,forced
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fsaving""would represent the only means of transfer income ?

facrossa'tates ofvnature., Insurance would be technically

}infeasible.where there was no possibility of diversification:
‘of the insurance portfolio. As an extreme case, suppose ‘
'that all of the individuals purchasing policies faced the -
same risks. Therefore, if state "b" occurred, all would
incur a loss-and demand compensation. The insurance program
would go bankrupt, unless it collected premiums equal to
;the compensation payment, in which case no transfer of
'income across states of nature would take place.

‘In such a situation, only intertemporal transfers of
income can smooth out the income stream for a large group of
mfarmers facing virtually identical risk situations.. As a
”practical matter, almost all insurance programs must face‘
the problem of imperfectly diversified portfolios. Safety
‘;reserves are the solution to this problem, and the safety
;floading in the insurance premium is, in fact, a form of
'dforced savings, transferring income from poorly endowed
.;time periods to favorably endowed ones., In- conclusion, a
fﬁprogram of forced savings associated with an agricultural
vcredit program is a special case of crop credit insurance
‘where the timeless risk premium rate is set at zero and the

safety loading is equal to one plus. the interest rate.u‘
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Returning to Figure III-lb, we can . analyze the effect

of an imperfectly diversified insurance scheme on the,inter-

temporal income distribution of  the farmer.v The insurance¥'
‘scheme would collect from the individual a premium which
will shift the income endowment from point E to point X.
This shift will include a redistribution of income across
time from E to E", and across states of nature from E" to
X. In a perfectly efficient financial market, it is imma-
5terial whether the insurance agency or the insured actually‘
1does the. saving,. since they both have access to the same i
bond market. In practice, opportunities for savings in
rural underdeveloped areas are often deficient, and a large
insurance program could have access to national or inter-
national bond markets which would~offer higher rates of
return on savings than are available to a small farmer.
'.l‘hus, a case can be made for and against safety loadings in
public insurance programs, depending-on;the characteristics
of local financial markets. | |
A second case which can be made for the superiority of
(forced savings over crop insurance depends on a redefinition'

lof“the‘concept of risk aversion. One approach is to defi'

‘,whichfone does not want to fall.

Here

'hiTVConsider the case represented in. Figure III-4.

'we have a series of subsistence preference functions. i e..
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a.

The indifference curve Rl represents
fsuch a\preference function., Here the subsistence floor |

i‘?b I ““‘d; ,I > 13

xorimnted person is indifferent between point E and E"':’fﬁd”
fprefers point E to point E', g’ Notice that point E“ has a |
lower expected value (lies below the fair odds line BA)
than point E and lies on the same standard (diminishing mar-
ginal utility of income) indifference curve as E' }'fh | :
Forced savings will produce a change iz the income |
endowment in Figure III-4 corresponding to the change from
'ppoint E to point E"~ This may seem reasonable, but other
.nfeatures of this risk model seem unrealistic. For example,
”the absolute value of the slope of Ba could decline dras-
tically, representing an actuarially very unfair insurance
'scheme, but using indifference curves like R1 insurance
-would still be purchased This does not seem to correspond
dwell with ‘experience | . |
A better model for analyzing the subsistence level
5question was offered by Leland (1968).’ Lelaad developed
;the concept of decreasing risk aversion to concentration
.(DRAC) ' Stated simply,1DRAC implies that as - the level of
“.income increases one savet aion to risk decreases. In terms
of the graphical modei DRAt would have the indifference
'curves gradually flatten out as %he expected income in-
creased, converging on the risk neutral indifference curve

(straight line).3 Conversely, as income declines, the
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iindifference curves become increasingly convex._ A very

Jconvexhindifference curve, such as R in Figure'III-4

éwould represent a preference set'where;one was willing to
v{sacrifice a significant amount of inccme in state "a" to
hfobtain a small amount of income in state "b" |
We have not attempted to incorporate this feature into
:the graphical model for the sake of simplicity, but it is
»implicitly incorporated into the mathematical model.j Let e

o i
'us rewrite the second constraint of (1) as follows.~ ‘

yIFV(T) = FV(1%)] (20)

where

S = Q0T+ 1g
‘Now we can defineﬂtheimarginalﬁVé;ﬁé;é?ﬁtﬁgfin§6§§€#r§ﬁ§f6r
across timeiasfgxuiw - . - |
'_aL/aFV(ziﬂg;ifvﬁ' (21)
From (6) ‘and (9), ve know:
RS ] 8y (=2

'If_themindividual s utility function is characterized by

jdiminr hing marginal utility of income, then U, will become

very large as the expected value of income in Period 2



;approaches zero.h Only a very perverse intertemporal util-“

Lit }function (a person who expected to die before Period 2)*
fcould offset the high marginal value of Period 2 income. .it
Leland should be consulted for -a complete discusszon of the
:mathematical properties of utility functions which produce
the DRAC effect; the mean-variance model is not among them;‘

A second alternative to crop insurance is forecasting.
Since we have up to this point considered insurance schemesf
which are costless to the consumer (actuarially fair), let
us consider the benefits of a perfect forecasting scheme
which is also costless to the consumer.

Returning to Figure III-la, we can measure the}benefits

fof foreknowledge of what will occur in Period 2; iffﬁéVfﬂVf

’knew tha+ state "h" were to occur in Period 2 (i e.,‘that
the two-period endowment.would be point B), we would save
income in Period 1. 80 as to achieve point B ; at this point,
indifrerence curve T, is tangent to. the bond market line
DOCO'

On the other hand, were we to know that state "a” was
going to occur, then we would.borrow funds to increase |
_present consu:..ption, achieving point A" We can now plot
the distribution of income across states of nature given
perfect forecasting on Figure III-lb. The point V‘ corre-

sponds to the new distribution of Period 2 income.



‘81

We n°ti°f"'that E' and E":‘f(representing the distribu""‘; ‘
tion of income under the expected 'incom ”L‘:Sgtrategy) both

f‘--'forecasting wil :‘f’;lead to the same net transfer’ of income |

;across time.; E' and E" are quite different, however, in 1
5terms of the.variability of income. Clearly, perfect fore-l
"casting allows one to reduce the variability of income.}.It
'does:not.eliminate it.

Forecasting is not a stabilization mechanism, although'
5it has the effect of reducing risk in the presence of othert
.transfer mechanisms. Consider the case of a clairvoyant
_Robinson Crusoe. " Robinson can . predict.with complete accu-
;racy when state "a" or state "b“ will occur, however, he has
'no mechanism to transfer income over time, being a society

:_of one without a bond market. 'I‘hus “l’g_in Figure III-l Robin-

json s clairvoyance provides no benefits. He cannot move :
“from point E.

Returning to the institutional framework where intertem—
poral income transfers are possible, we see that the movement
from point E to point.E'has two components.‘First, we move»
from E to E” as a result of saving (income distribution E
across time) Next, we move from point E" to Eh.as a result

.’of perfect forecasting. ‘ 'I'he change in utility from t.he first

step is the v lue of the intertemporal transfer. The second

step represents j‘the expected value of perfect information.
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We can see here that aiperfect forecasting scheme

fwould not?be,preferable to a,perfect;insurance scheme. Wi
:{both insurance and forecasting, a bond market is required
;:to achieve intertemporal optimality.z Insurance which is

actuarially fair over time can produce a perfectly smooth
income stream, whereas forecasting cannot. Insurance, in
effect, eliminates. the- need for information on the future.

We see here a conceptual difference with the argument
developed by Dreze and Modigliani (1972). The movement for
point E to point x in Figure III-lb does not consist of
fthe present value of future income plus. the expected value
?of perfect information, the second component is the value

utility loss) of income variability.

In the next chapter, we will discuss some of the prac-
tical problems of designing and operating an effective crop
‘credit insurance program. They are many and complic‘ted,'
but they are not nearly as intractable as that of generating
aa perfect forecast. It seems likely that an economic
;system which can generate a good forecast of the factors
»that determine income can implement an even more effective
‘insurance program. e - o S

In conclusion, we see that neither forecasting‘nor ;
'forced savings are reasonable substitutes for crop insur-
fance.‘ While forecasting is capable of reducing income

fvariability, forced savings cannot.really improve income



;distribution across states of nature for the risk averse

findividual.LiForced saving could be effective where crop 5{?f
finsurance is not feasible and the bond market is inefficient'
4or incomplete. If_the government is topintervene in‘such
a situation, an insurance program‘with*a”Safety reserve to
.effect intertemporal income redistribution would appear to -

offer the greatest benefits.

Crop Credit Insurance ‘and Technical Change 'in a gynamici

Setting .
We will now turn to the question of how crop credit

insurance affects technical change in agriculture..}Inwg
Figure III-S, we present such a problem.;‘

In Figure III-Sa, we present the case where a farmer
‘with an initial income endowment of Illvin Period 1 can

'choose to self-finance Period 2 production or to. supplement

”own resources%withtofficial credit. For purposes of this
'ymodel, we will assume that the new technology financed with
official credit increases net farm income in state "a" but
‘fleaves income in state "b" unchanged. Thus, the income

endowment in state "a" can vary from point A (self financed)

fto Al (maximum‘credit) ; Second period income when state np"

;occurs stays fixed at point B. Average income will however,

“rise - inmthis‘case, one-half the increase in state,"a"

fincome --?fromﬁtoint M ;(self financed) to Mz (maximum debt)



In Figure III-Sb,ywefpresentlthe;effect offtechnical

{represents the original second periohlincomevendowment with
no official credit. Point El shows the distribution of |
income when maximum credit is used.; Eq represents a lowervi
‘expected income but also a less variable income. Even so,
:Eq lies below the indifference curve Ro which includes the
point El' Thus, the static argument developed in Chapter 2

:would lead us in this example to conclude that‘higher p“

.levels of debt will be accepted in spite of the risk magni-
'fication effect, because the increase in expected income is
sufficient to offset the increase in. variability.kk~fi:

ff ﬂ This conclusion is drawn, however,_without taking into
account intertemporal utility considerations. If the -
farmer self-finances production, the average income corre-

sponds to point M " The expected income strategy will lead~

us. to save some P:riod 1 income, thereby moving to point
Mq., This expected income strategy generates points 1; »i
and Bq in Figure III-Sa and to an income distribution
corresponding to point Eq in Figure III-Sb.

1f the farmer decides to take on maximum debt, then
.?the expected income strategy leads to a slight.amount ofv
‘%borrowing in Period 1, corresponding to a move from point?-y

,;Ml to point Ml .; This strategy generates poznts Al and
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f l in Figure III-Sa and an income distribution represented
ubv noint E. in Fiqure III -5b, | " B

The incorporation of intertemporal utility considera-

tions will 1ead us to change our decision on assuming debt.

pPoint E& now lies on a higher utility curve than El .:"'

:However, period 1l income 'is higher when debt-~financing is
'used, and we need to include the fact that Period 1 con-
sumption is also changed. then.we add the adjusted first
period income to second perioduincome, we have the present
value of total income. Point E; is the present. value of
total income when selfeﬁinancing.is practiced. Pointlzf
'corresponds to the present value of debt financed income.
;Debt-financing again produces a higher expected income, '
‘but. self-financing is preferred due to risk considerations.

When we introduce insurance; We make it possible to
achieve point x (or point x for the present value of total
income). Clearly, point X represents an improvement over
selféfinanced income, point Eq. Thus, we see that insur-
ance is useful in this dvnamic setting in inducing techni-
cal change in agricultural production.

A mathematical model of the problem Just conszdered in

AuFigure,III-5‘is“theffollowing;;

max L. = pUT),T,p] + (1-P)UIT; ,Ip,)



+ AT, - 81, = mlal = T5)]

* YTy - 3L - @D

s =I5, -1, =al, =1,
S Ta2 tta2i Tv2 T a2t
' Substituting (24) and ."(;.'2.5)5 int°(23) .“ we have:
max L - pU[Il +: (1+i)m, ca:(l’L)I2 (A) -8 - m]
-l- (l-p)U[Il + (1+i)m,8 (A)Iz (A) + s -m]
‘where the“notationjisLthefsane‘as'beforetexcept?.

A= Q+L, i. e., total assets,
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(23)

- (24)

(25)

(26)

(A) = I 2(A) /I2 (A), the ratio of state "a" income

to average income for every 1evel of investment,

B(A) - Ib2 (A) /Ie (A). the ratio of state "b{"v ine

average income for every 1eve1 of investment, .and

i - the interest rate.

V’Remembering that Iaz =X, (Q-i-L) - iL for s = a,b, then the

first order conditions of (26) when A - Q (self-financing,

1

no insurance) are:
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AL/3Q = BU,L(L+4)3m/0Q + B/3Q 13(0) + a(@)353/3Q = 2m/aQ

- 1;'150‘[ién'/‘a‘Q”[‘f(é?(r)v,-_"i)_l ‘+a <Q)1“<ﬁ;r>ff;-_,1‘)f1°

+ Q-p)Y, [43m/3Q + B(Q) (E(x) - 1)1 > 0 (27)
, L+l
since am/ao =T (r) and. assuming E(r) > 1.

It seems reasonable to assume that the technology being
employed have a higher rate of return than the opportunity
cost of capital i Thus, where self-financing is prac-
'ticed, the only limitation on the level of investment is
;the avaiability of capitul. \Since our focus is on small
farmers, we can legitimutely assune that Q, own resources,
are rather limited. ‘

Consider now the case where credit is available (A =
Q+L) and the farmer is able to use insurunce. The first
:oruer'conditions become:
3L/ = pu (28 (e (r)-1) + /A T3(A) + a(A)azz/aA - 38/3A'- 3n/3A]

+ @ep) g, ) (8 (r)-4) +38/08 I3 (A)% § (A)91S/3A + m36/2A - B5/3a]
(28)

\where am/ 3A = —-%%)- (E(r)-i)
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Since: 3L/3A IS(A) + a(R)3I3/3A

| ’,a(z(r)-i) -\(r i) ‘ ~
= - = 12 + a(A)(E(r)-m)

and-since . 38/3A I3(A) + B8(A)3IZ/3A

B(E(x)-1) - i) e |
— I3 + B(R) (E(r)-i)
Iz ! ’
= = (xy - 1)
and since “r, +1+7(r, - E(x)) = B(r) +1
and since 3s/3A = r, -E(z) ,

(28) becomes:

"—Q'-'!?J-(E (r) =1i) + B(r) +1i}

3L/3A = bUa~[ 51

+ (Le-p)u, (2EEL(E(z) - 1) + E(x) +1] > 0

(29)

as ldng. asr.‘eE‘(r)‘;/-) i.
'rhus, wn.th :.nsurance when the rate of return on invest-
ment is greater than the interest rate, the limiting factor

| 'n J.ncreasing production is the level of total assets.
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"fjin'a'iicing‘*case‘ (27)-

Now let us look at the case where debt-financing is
available without insurance. We can produce the first
(order condition for the no-insurance case by removing the‘
insurance component from (28), i.e., 3s/3A and nas/aA. ":

With this modification,;(28) becomes:

aL/aA = pu, [i—g-ﬂ'l(a(r) 1) -y +4i]

s, (AR EE 0 g 30 G0

Anr

ERemembering that in this case U, # Ub and r >'i and rb < i,
there are some cases where the first term could be negative
even though E(r) > i.t The first term of (30) could be
larger than the. second ternm, depending on the relative
probabilities and the shape of the utility function. There-
fore, it isvpossible, even With constant return to scale
jtechnology, that utility will decline as the total invest-
;ment is increased through debt-financing., In other words,
hrisk preferences can limit the use of credit. An example

‘of this was provided in Figure III-5.

The Impact of Insurance on ‘the Supply of Credit
As we will see in the.next chapter, crop credit insur-

ance arose not in response to the demands of~farmers; but -
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‘as mechanisms to control the effects of 1oan default on
1sma11 farmers oriented credit institutions. Because of
the imperfections in credit markets, the rural poor are o
.often not able to borrow to meet. subsistence needs (Nisbet,
‘1967, ‘1971) Under such circumstances, it is neither
surprising.nor sociaily inappropriate that farmers choose ,
to‘defaultkonfloans;baThe most severe problems are caused
by croo faiiures} although glutted markets‘resulting in
;vethlow product prices can cause financial-ﬁroblems for
non-subsistence oriented farmers.

Crop credit insurance can be very effective in con-
trolling loan defaults which arise from the inability to
’repay the ioan and interest due to poor yields. Since
.1oun'defauits decapitalize the credit program, the effect
.of'crop insurance is to increase the supply of credit and
'1omer interest rates. This; invturn, will increase the
use of credit at the farm 1eve1 We will now develop
;models of these effects._i

:uppose there is an agricultural bank which can obtain
- capital from the State at interest rate i. The purpose
of the bank is to allocate as much capital as possible to
| socially desirable, credit-worthy borrowers while insuring
its ability to continue providing this service in the
future. The bank must attempt to 1end as much as possible

mwhile 1051ng as little as posSible through defaults.- The
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{benefit of lending is (l-bp) for each dollar loaned, wherel
;p is the gross rate of return The bank will set the f‘f7i
?interest rate at k > 4. Eh ‘ | et
Suppose that the State will subsidize the administra
tive costs of the bank. Thus, in order for the bank to

repay its creditors at the end of the lending cycle,
k = i+ (1+i)d(L (31)

where k is. the default adjusted lending interest rate,
i is the risk free: interest rate, and
d(L) is the default rate as a function of the

quantity loaned; d' (L) >.0.

The demand for credit by farmers will be conditioned by
the interest rate charged.\ Let the demand function for
credit be L, = D(k), where D' (k) < 0. |
Since the ‘bank is a public institution, there is no
reason that it ought to be risk averse. Thus, the mana-

gerial problem of the bank can be represented by-
max J = (L+)L - (14k)L + V[L=D(k)] (32)

3where the first term is the gross social benefit, Eheh
,second term is the opportunity cost and the thirdfterm
zis the market equilibrium condition, supply equals demand.
HWe can remove the third term by substituting D(k) for L.
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Also since k = 1+ (1+1)d(L), (32) becomes:

max J'= (1+p)D(k) = (L+i)D(k) = (1+1)d(D(k))D (k) .

(33).
The first order conditions of (33) are:
33/3L = (34)
Tla0)-(14d)] 3/0m= (144) (LKD) 5y LRI 45y )]

(p=1)D* (k)d* (L) - (1+i) (A" (D (k))D* (k)" (L)D (k) +D’ (k)" (L) (D(k))]

since oD(k) /9L = 8D/ak . ak/aL - D'(k)d'(L) . Removing
‘the D (k)d'(L) factor from all terms and setting (34) equal

“to zero, we have..

(p=1) ~ (1+i)[d'(D*(k))D*(k) + A(D*(k))] = 0.  (35)

Since D*(k). = L*, (35) becomes:

B - aon +aphe - 24000 (36)

'The left hand side of (36) is a constant, the present value
of the : net rate of return on loaned capital At optimality,
this‘quantity will equal the default rate plus'the marginal
'change in the level of defaultr(thedlevel,of loaned capital
times the marginal change in the default rate), which is
the change in the total quantity defaulted given a change
in the level of lending., Since 0 : d(L) <1, d'(L) must

also be bounded by zero and one.‘ The:optimalslevel of
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lending is implicitly defined by (36).

cieafiy,;aﬁ“augiiiarQ'praéraﬁ“iike”éragFihsﬁféncer
fwhich can reduce the. default rate and/or the rate of
change in the default rate will lead to an increase in the
optimal level of lending. other’measures, such as a better
production technology, will raise p and“thereby the optimal
level Ofllending. Without specifying thu shape of d(L),
we cannot make any judgements on what course might be most
'beneficial.

;t,is:a«reasonable empirical hypothesis that crop
insﬁrance;ﬁillllower the level of default, because farmers
twill not have to choose between subsistence consumption and
‘loan repayment when crop failure occurs. As we saw in
Chapter 2,‘the relative riskiness of the income stream
increases as. the debt/equity ratio rises (I1-12). One
might expect ‘the default rate to be proportional to the ,
debt/equity ratio. Thus, given fixed equity, as the farmer
takes on more debt, the debt/equity ratio increases, .
leading to an increasing default rate._ |

As‘an;eranpie,‘let the default rate be:
fd(;),?fé(L/Q)ﬂk(L) (37)

where
£(L/Q) is the debt/equity default magnification fac-

tor, £(0) = 1;
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ﬁﬁfﬁ;wisftheKfnnctionalVrelationEhioihetWeenﬂthe'

‘level of lending and the default rate.

‘Now if both L and Q rise proportionately, the change in

fthe default rate is-

ada(f.) i o = c* y' (L) (38)
L/Q -veonetant ~ -~

where p' (L) > 0.
Now if debt increases with the level of equity fixed,

we have:
34 (L) /3L = 1/Q[y (L)€' (L/Q)): + ¢ (L)e (L/Q) (39)

nhetett{(L[Q) % dt& h(39)}£e€greetergthen (38) by
fy@)e'(L/Q)] 1/Q .

Crop credit insurance bas the effect of redﬁcing the
risk magnification effect of changes in the debt/equ;ty
,ratio, i.e., setting ‘the debt/equity ratio to zero, at
least for those cases where crop failure covered by the
insurence is the cause of default. This would mean. that
rzf the default.rate is a constant proportzon of the level

of lending, then.
d(L)insured e(L/Q)W(L) = 1 y(L) = W(L) ’

which implies:
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T Y SR U TR (41)
i wr«»

B IR BT TP L (42)
F o= emMove ¢ v ENe v +E et o ah 2t .

ST FEREE R e (43]
fClearly, L* is greater with insurance, given the same
v3gross rate of return and opnortunity cost of capital.
Thus, ‘one of the benefits of a crop credit ineurance pro-
'gram we would expect is that the supply of credit will
increase as a result of the control of defaults. -

The repercuesions of the inability to control defaulte
can be seen in’ Figure III .6. While many agricultural banks
can, and do, receive subsidies from their sponsoring
*governments to cover defaults, we Will look at the case
where the bank is relying on its own resources., Thus,‘
defaults lead to one of two coneequences.‘ the interest
rate must rise or the bank must reduce its lending rate
(decapitalization) The effects on the farmer is roughly
the same; the maximum attainable income is reduced.

g In Figure III-6a, we reproduce the problem presented

in Flgure III-Sa, where credit facilitates technical
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’ch&hge in agriculturen With crop insurance, loan defaults
1are controlled and Period 2 debt-financed income can rise
ffrom point A (self-financing) to A . Without crop. credit
insurance, defaults will cause a reduction in lending and/:
or an increase in the interest rate, resulting in a lower :
attainable income through debt-financing, represented by
vpoint Apg-
B In Figure III-Gb, we' see that the risk optimization
consequences of loan default control., Points Eq and Eq |
represent, as before, the current and present value of
'second period self-financeﬂ income, respectively. Points
zﬂand EZ represent the current and present value of debt-
financed insured income, respectively. hastly, Efd and‘
Etd are the current and present value of debt-financed
uninsured income. When we add in the optimal first period
fincome for each financing option, we have points E;, EE,
and Ezd corresponding to the present values of total income
‘w1th self-financing, insured debt-financing and uninsured
:debt-financing, respectively.

without insurance, self-financing, Et, is preferred

; q
”to uninsured debt-financing, Eld' and even marginally |
fsuperior to the default-free uninsured debt-financing, E£°
ﬁWith insurance, point x is attainable with debt-financing,

and this is preferred to all the other options. This is
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‘an obvious and unremarkable result, given the results of
our previous’' analysis.

Default control does offer benefits, however, to
windividuals with other kinds of risk preferences. - Since
defaults control leads to greater lending, producing’higher
'levels of expected'income( the risk neutral individual will
benefit. We see in Figure III-6b that the indifference
curve RO is achieved with .uninsured debt~£financing, while
indifference curve R! can.be reached with insurance.

'Even’the*mildlyAriskreeeking'individual can be better
off with insurance. Let indifference R, represent the
preferenCes of a mildly risk seeking person.: Such a person
wouié prefer insured to uninsured credit. If a moderately
efficient gambling scheme-Were‘avei;eble, even the indivi-
dual with pronounced gambling‘preferences will choose
insured credit, if the effect of defaults on the credit
supply is great enouqgh. C

Since defaults are not reetricted'to risk averse in-
iividuals, one can expect rhe supply-side impact of crop
:redit insurance to extend to all types of borrowers. The
sﬁbply-side effects of crop credit insurance are even‘

sroader than those on the demand side.
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fCONCLUSIDNS

- Two important theoret;cal?ionclusions emerge from
ﬁthis chapter. First, risk averse individuals may be
Jinduced to acceyt credit as a result of the risk reducing
“effects of crop credit insurance. Thus, to the extent
‘that there are many risk averse farmers ‘who are potential
clients of agricultural credit prcgrams, there will be a
significant shift in the. demand for credit ‘upon the intro-
5duction~of crop credit insurance.

Second, to the extent that crop credit insurance can
-reduce loan defaults, there will be an increase in the
_supply of loanable funds. This will benefit even those
individuals who would not purchase?insurance on an indivi-
dual.-non-compulsory basis, if*loan'funds are being ra-
tioned. Thus, crop credit insurance may make agricultural
credit available to persons who would not otherwise have

benefited from it irrespective of their»risk preferences.



101

CHAPTER 4 |

AN INSTITUTIONAL ANALYSIS OF CROP CREDIT INSURANCE
IN THE AGRICULTURAL CREDIT SYSTEM

TIntroduction
In the last two chapters, we approached a variety of
issues relating to the: econom:.cs or crop creait insurance
‘}uSing the standard graphical and mathematical models of
_feconomic analysis., In order to expand our range of analy-
t’sis to understand the role of crop credit insurance within
a broader institutional and political structure, we will
reed a more flexible modelling technique. The technique
to be employed here'is oval diagramming (Delp,~etfal.,
1977, PP- 82-90), which is an extension of graph theory
applied to qualitative systems analysis.; We will begin
‘our analysis by "translating the major components of the
economic model of crop credit insurance into an oval dia-
1gram._ We will then expand that model to include a broader
flset of institutional financial and policy variables. This
:analysis does not discard the cozr e economic model develope<
in Chapters 2 and 3, but rather it will show how the
| economic model is conditioned byepolicy decisions and
institutional relationships.i Having laid a general’ frame-
- work, we will then proceed to examine the available infor-
. mation on the crop credit insurance programs in Mexico

and Panamar |
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”A Reformulation of the crop Credit Insurance Model

r“”7Consider the case of a simple economy of - one consumer

Sy

.with a utility function U(ql, o o ey qn), where there is

'an implicit production function F(ql, o e ey qn, xo) and
ta fixed supply of one primary factor of produotion, 0,
‘not desired by the consumer. The Pareto optimal neceSsary
fconditions for such an economy are obtained hy'maximiZing
the consumer s utility function subject to the production

’function. The problem is stated as:
maxL aU(ql,_-'-A.' qn) -AF(qll cro’o' qnlxo)l (l)
'which gives the following first order conditions.
ThefrelationshihWhich“characterizesﬁthetootimalfstate:is:
“/Oy = R/Ry s A=l ©

Assume that institutional factors prevented the attainment

‘of one of ‘the: conditions 1n (2),}such that.
G- ¥R =0, “)

fwhere ¥ # A, and A is the optimal value of -the marginal

iincrease in gross production. Given such a constraint, the

fneW;Optimiza_ion Problem for the consumer becomes.r«ffv*V”
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max I = Ulgy,eserdy) = AF ()00 00, 0%0) = 8 (U, = YE) .
(5)

Deriving the first order conditions of (5), we have:

33/3qy = Uy = ARy = §(Upy- AFgy) =05 d=1,.00m
- (6)

»ea(ai,# fyg(clgpﬂp;n,,fqh. %g) = 0 (7)

33/38 = - (U, = YE,). = 0 (8)

'Since ‘a solution to this system of equations where
§ = 0 would reduce (5) to (1), we can readily see that the
conditions characterizing optimality are no longer (3),
but:

§ . AR  +8(U, - E_.) ¢

'Uiﬂqj; m i~ ni nd

A8y T Fay)

(9)

*Since it seems unwarranted to make any a p;ig;i assumptions
fabout the cross-partial derivatives U i' U j' F,. i' Fnj'
=there is no reason to believe that the normal Pareto |
‘ptimal conditions (3) will hold for any pair of commo-
pdities, ql,‘. cer Gy o In such a situation, it would be
'Suboptimal to implement a public policy to achieve the


http:unwarranted.to
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(Pareto optimal conditions appropriate

¥

for a perfectly

competitive market. If the’ cross-p“ _ial derivatives in

~(9) were to be close to zero, meani “°at neither the
production nor the enjoyment of product i and 3 were
Aaffected in any important manner by product n,: then the

Pareto optimal necessary conditions will hold in'a piece-

meal. fa_”

The argument just developed is known as the Theory of

Sthe*Second Best.f’Succintly, tne Theory of the Second Best

iﬂtates' ‘"lf one or more of the necessary conditions for |
ifareto optimality cannot be satisfied, in general it is
ineither necessary nor desirable to satisfy the remaining
vconditions (Henderson and Quandt, 1971, pp. 286- 288)

In Chapter 2 and 3, we have engaged in partial equi-
flibrium analys;s, based on the implicit assumption that all
;of the linkages between farmer and/or bank and the rest of
1the economy meet the Pareto optimal conditions. We assumed
perfect capital markets and perfect markets for farm pro-
iducts and production inputs. As we examine the agricul-:
tural credit systems in Mexico and Panama in this chapter,
it will become clear that most of the economic relation-
’ships between farmers and their product, factor and |
financial markets are affected, if not governed, by

iinstitutional forces.
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The fact that political and social forces:"interfere"
:with the functioning of economic markets is hardly a |
’reason to ignore economic analysis. As we compare the s
‘”interfered" model presented in (5) with the pure” model
'in (l), it should be obvious that we will be able to say
very little about the. behavior of the "interfered“ economy‘
‘if we only analyze the institutional constraint 6(U ‘Thi)‘
dOn the other hand, the. Theory of the Second Best demon-
strates that if we ignore the institutional factors we: are
almost certain to produce a biased analysis of the behavior
of the economy.

What follows in this chapter is an attempt to: do both.
We have laid ground work for the behavior of the farmer and
the agricultural bank in a world free of institutional
;intervention.; We will now develop a model which will
1incorporate the institutional constraints ‘and the social
;and political forces which affect the behavior of an
;agricultural creditvsystem.

To develop this model, we will employ the techniques
of: oval diagramming. In oval diagramming (Delp, et al.,
f1977 Chp.l7), ovals represent variables. Arrows indi-
icate the direction of hypothesized causation, and the sign
on the arrowhead determines whether the relationship

lchanges from direct to- inverted or vice versa’ over some
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{range of the?variable., A loop is a sequence-of arrows
which lead out of and return to the same node (variable)
?The sign of a loop is determined by multiplying the signs
lof all the arrowheads in the loop. A negative loop indi-‘
cates that the process modelled by the loop tends to ,f'
stability (the level of the variables do not increase or
decrease to positive or negative infinity) A positive
‘loop is explosive.

We will begin our analysis with a subset of the agri-
’cultural credit system which is most: relevant to the
economic model of crop credit insurance developed in the
last two chapters. In Figure IV-l1, the reformulation of
vthe crop credit insurance model is presented.; o

Let us begin with the exogenous variables Weather-‘
Pests-Disease.' These factors cause’ Natural (yield) and '
;Price (market) Rigsk. Price Risk is also negatively af-
?fected (decreased) by Price Guarantees which are determined
by the Price Stabilization Policy. Price Guarantee, as
Iwe saw above, will also have an impact on the Price/supply
Correlation, which in turn affects Financial Risk. The
:same ‘is true of Food Importation Policy, which affects |
Financial Rigk through the Price/Supply Correlation.f Agri-

*Variables in this and subseguentfmodels;will be,capitalé
ized in the text. o e R ORI RESS
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fcultural Credit Policy will determine the supply of public
funds available for agricultural credit. This in combina-
“tion with Loan Demand will determine the Funds Loaned. As
vFunds Loaned increases, 80 the debt/equity ratio at the
farm level will increase; this in turn will lead to an R
increase in Financial Risk. On the other hand, as Funds
Loaned increases, the total Insurance Coverage will in-

crease. The effect of the insurance, ceteris pAribus, is

to stabilize income which will decrease Financial Risk.
‘In the oval diagramming approach to systems analysis,
~the crucial relationships which determine system behav;or
_are found in the "loops". A loop is a sequence of vari-
gables which feed back on themselves. In Figure 1, there
'are two loops.» First there is the loop which begins with
1Financial Risk, which goes through Loan Demand and Funds
‘Loaned and.returns to Financial Risk. Notice,that the
product of the signs - ( )(+)(+) B (=) == is negative.
~A negative loop tends toward stability; in the case at
hand, Financial Risk will eventually be increased through
higher levels of debt from Funds Loaned, such that Loan
_Demand.will begin to- fall and the subsystem (loop) will
come to rest. The second loop goes from Financial Risk to
Loan Demand to Funds Loaned to Insurance Coverage back to

Financial Risk. The sign of this loop is positive ==
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(-)(+)(+)(-) = (+).} Considered by itself this loop is

,unstable, since the ’deal Insurance Coverage would com-'
pletely ofiset the risk magnifying effects of the grOWing
debt/equity ratio.’ The double 1oop subsystem does not
become unstable because Agricultural Cr(dit Policy places
an upper limit on Funds Loaned. Also,,since th insurance
coverage is 1imited by deductibles, the second positive
1oop will probably not offset the first negative loop as
the average debt/equity ratio grows very large., It is
interesting to note that system stability is achieved
through the exogenous variables, policy intervention (cap-
ital budgets at the bank and deductibles on the insurance
policy) keep the systems from becoming unstable.

Before moving on to a much more elaborate model of
Figure IV-l, it is well to emphasize a few points learned
in thevpreceding analysis. First, the basic characteris-
tics of the microeconomic model of crop credit insurance
iare embedded in Figure IV-l and will be somewhat more
ifully modelled in Figure IV-2 Second, while the economic
model is helpful in explaining the dynamics of the system
depicted above, the state in which the system finds itself
at any moment is to a very considerable degree determined
vby exogenous‘factors, such as climate, the state of tech-

nology and a host of official policies. Lastly, it is‘
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clearly possible that the great variety of official
,interventions may work against each other in unforeseen

and unbeneficial ways.

| The 5ystems Perspective and Crop Insurance Research -
o It is sometimes pOSSlble to look at institutions and )
processes independently of the enVironments in which they
exist -~ in economic theory, this is known as partial |
equilibrium analysis. This kind of analysis is only valid
in the case where market equilibrium lS Pareto optimal,
under which condition social and private optimality are
coincident,rand all decisions can be made in a decentral-
ized manner Without Jeopardizing social welfare. When we
relax tnese assumptions about market perfection, we are in
the world of the Second Best. ‘ \“ - o

“ c1early rural capital markets do not satisfy first
order Pareto optimality conditions, or at least this is‘
the nominal justification for the existence of publically
subsidized agricultural credit programs for small farmers--
programs which crop credit insurance is designed to support.
By extension of the theory of the second best, it is i
neither necessary nor desirable that a crop credit insur-
ance program be financially viable or privately efficient

in order that it generate a net social benefit. The net
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social benefit of crop_credit insurance can only be judged
in terms of the contri Jtion which lt makes to the entire
agricultural credit system.f This contribution could well

involve‘the need for heavy subsidization of. insurance

rateszprhe crop insurance agency may be bearing costs .
generated by other institutions.

Criticisms that crop insurance is too expensive (Rou-
masset, 1976 Gomez, 1976) are based on the narrow evalua-
tion of crop insurance, as though it were a publically
owned counterpart of a private insurance firm. It will
not be surprising that such evaluations are often necative.

and usually misleading.

Crop Insurance in the Agricultural Credit System

There are five major official institutions which play

a role‘in an agricultural credit system. First, we have
the Ministry of Agriculture ‘which establishes the kind of
crops to be funded, the regions where they can be- grown
and the production technology to be employed. of all of
the possible insurable crops, it is: the principal role
of the Ministry of Agriculture to define the technically
.feasible subset of crops which are eligible for official
1credit.‘

Next, we have the price stabilization agency which

sets. price floors or price guarantees for certain crops,
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fespecially basic grains which are often grown by small
farmers., This same price stabilization agency may also be
responSible for the determination of consumer prices.‘ The
determination of an effective price guarantee defines the
subset of. economically feaSible crops which can receive
offiCialvcredit Crops whose-gross-revenues~1price«times
yield) do not exceed production costs are not likely to
vreceive credit, except where there is a deliberate subSidy
policy. Thus, the combined effect ‘of ‘the determination of
crop technology and prices- is to define the subset of tech-
nically and economically feasible crops eligible for‘t
official credit. Also, in nationS‘where basic foodstuffs“
are being imported in large"enough quantities to affect
the market price ofjagricultural products, food importation
policies must also be considered as a factor which in-
fluences economicyfeasibility. |

The agricultural bank, of course, - plays the- central
functional role in this system, but in many cases the
deciSions on the allocation of public funds to agricultura]
credit it made in the Treasury Ministry.  The Treasury's
7deCi3ion on bank operating capital and interest rates‘i
further limits the subset of economically and technically
feasible crops to the subset which is also finanCially
feasible,ﬁ Given all of these constraints, the bank is

'able5to(select~from.the.group,of‘farmers willing'to'borrow



113

at the stated interest rate to cultivate the designated
'subset of feasible crops.o It is usually the case that
_the bank is faced with a capital budgeting problem;
since interest rates are subsidized, demand exceeds the
'supply of loanable capital.

It is'only now that the crop credit insurancelagency
enters the picture, now that the subset of tecnnically,
'economically and financially feasible crops has’ been deter-
»mined (probably without any significant consultation with
the crop insurance agency) Furthermore, the portfolio of
potential policyholders has already been selected by the
‘bank, when it decided to loan to particular individuals
and groups.' Since the insurance is obligatory, the insurer
is. obliged to offer it to all the bank 8 clients. It dces
have a limited ability to redefine the subset of feasible
crops to those which are insurable, and it can select out
certain individuals from its portfolio on the ground of
technical deficiencies in the crop or moral hazard. By
and 'large, it is forced to accept the portfolio selected
-by,the;bank;

The only parameter over which the crop insurance
agency has control is- the premium rate. However, the
premium rate, like the interest rate and the price guaran-

‘tee, has proven to be a sensitive political issue,
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espacially because of the compulsory nature of the insur- :

yyfThus, in practice crop insurance ‘gencies tend to

:feel limited in their ability to adJust premium rates to
’cover their losses. It is common to find in these insur-“
jance agencies some crops haVing loss ratios conSiderably
kin excess/of one and others with very low loss ratios.;”An
attempt is made to balance the losses on one crop With the
surpluses of others. Thus, while the whole operation may
require subsidies, a large number-of policyholders may be
paying actuarially unfair premiums. |

In summary, we see that most: of the important deci-
sions about the kind of crops and the kind of policyholders

are made not by the insurance agency, but rather by the

other institutions of the agricultural credit system.

] General Model of the Adricultural Credit System

N In Figure IV-2 is presented a model of the agricul-
tural credit system in a developing country. The first
step in the institutional analySis of an agricultural ‘
credit system is to determine the policy making apparati'
for the following policies- Food Importation, Food Price
Subsidics, Agricultural Product Price Stabilization, ‘_
Treasury Agricultural Credit Policy, Ministry of Agricul-

ture Crop Technology Packages, Bank Lending Criteria, and
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Insurance Premium and Coverage Limits. One needs to know
what these policies are, who participates in policy forma-
tion and what information serves as the basis of policv
analysis.

HaVing determined these various policies and how they
are vnplemented, we are ready to study how they directly
and indirectly affect the crop insurance program.v Be- 'bj
ginning with Treasury Agricultural Credit Policy in the k
lower portion of Figure IV-2 we see that Bank Operating
Capital and Interest Rates are directly determined here.1;
However, the Interest Rate directly affects Bank Operating
Capital Bank Operating Capital along With Loan Demand
directly affects Funds Loaned, which is also influenced by
the Ministry of Agriculture Crop Technology Package (tech-
nical feasibility) and the Price: Guarantees (economic |
feasibility).

Increasing Funds Loaned in the context of obligatory
insurance has three separate impacts.‘ First, by raising
Farm Operating Capital, it leads to an increase in Farm
Production. Secondly, by increasing the indebtedness of
farmers, it increases Farm Financial Risk, which in turn
affects the Willingness to borrow, thereby decreasing
Loan Demand. ‘Lastly, Funds Loaned will increase Insurance
Coverage, which will decrease Financial Risk, thus in-

creaSing Loan Demand. If the insurance is actuarially
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fair, then the premiums“cﬂllected will\‘qual compensation

payments over the long term, and thus there will be no if{ﬁ
'direct di sincentive effect from the insurance. As a’
practical matter, increasing Insurance Coverage usually -
‘entails the expansion of the credit system and insurance
,programs to more marginal farmers, which means that average
‘Premium Rates will rise, espeCially when risky and secure
-farmers are mixed for premium rate determination.‘ This,v]y
in turn, leads to a decline in Loan Demand, but only after
some relatively high threshold is reached ~-- the bars
around the sign of the arrow signify a threshold effect. |
This ‘is due to the capital rationing nature of the credit
‘system, Interest Rates are lower than their market equili-
brium levels, and thus Premium Rates are not much of a ;ﬁ*
disincentive until this Interest Rate level is exceeded.“
Furthermore, through Insurance Premium Policy, the Treasury
can counteract this disincentive by means of Premium Sub-‘
_sidies.

stabilization Policy also has a direct impact on crop
credit insurance. .. The Price Guarantees which result from
the Stabilization Policy determine, in part, the upper |
-limit of Insurance Coverage on a per hectare baSis. since
the Insurance Coverage cannot exceed gross revenue, the B
Price Guarantee determines the upper limit on coveragepb

in conjunction w1th yield estimates.i stabilization also‘,
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reduces Financial Risk, and thus when used in conjunction

with insurance, a considerable reductlonxln'income varl-i

ability. Food Importation policy cl,ﬁﬂ i

Aconnections come through the interactlon between Food “ub-:
sldy and Price Guarantee POllCleS.

| This picture is compllcated by the effect which Price
Guarantees and Food Imports have on the natural relatlon-”
ship between agricultural prlces and ylelds. If prices

and ylelds were negatlvely correlated in a free and closed

agricultural market, Food Imports and Price Stablllzatlon
could actually razse the level of Financial Risk to the
farmex..

The”model'presented in“Figﬁre‘IV-Z'incorporates‘allfof
the behav10rs which were suggested by ‘the partlal equ1115
brlum models of the farm and the agrlcultural bank in |
Chapters 2 and 3. We wlll now proceed to set forth the

cruclal publlc pOllCleS followed by the governments of

Mex;co‘and Panama inathewlate 1970's,

The Case of Mexlco

Mexico represents thevmost ‘mature” case‘of crop 1nsur-

ance in'the developlng worldi besic ,”lgs,rge program

by;anyustandards. Wlth the recent lntroduction ‘of the
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Mexican Food System (Sistema Alimentario Mexicano - SAM),

some major change_tare in store for the entire agricultural[
credit system. The analysis presented here Will concen-
trate on the credit system as it existed in the latter

’half of the 1970'5. For background on the credit system
before this, see Silos and Chazano, 1976; Carnajal and
Bajonero, 1976 Niembro, 1976 Rosales, 1974 1977, and
Carrillo, l976.v We will then briefly reView the goals of
the newly implemented Mexican Food System With its goal to
integrate policy intervention by the various official

institutions of the agricultural*creditisystem.

1. Institutional Structure for Subs"
Credit in Mexico o

BANRURAL

The Banco Nacional de Crédito Rural (National Bank of
Rural Credit) was formed in 1975 by a merger of the Banco
Nac1onal de Credito Agricola (National Bank of Agricultural
Credit) and the Banco Nacional Agropecuario (National
Agricultural ‘and Livestock Bank) BANRURAL operates
entirely With public funds in all areas of the country.
If offers two types of credit. short term production
loans (credit de avio) and long and medium term capital
investment loans. The short term production loans repre-

sent the major part of BANRURAL's portfolio and" are the
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focus of our interest here. Loans have been made at
-fourteen percent interest and are'hased on crop programs.
The crOp programs are designed by the Instituu:Nacional
de Investigaciones Agrarias (National Institute of Agrarian
Research), these specifications are then passed to the
local irrigation or rainfed farming district officer of
the Secretaria de Agricultura y Recursos Hidraulicos f‘
(SARH Ministry of Agriculture), who must approve the
programs on the baSis of technical feaSIblllty.' These
programs are then submitted to BA&RURAL and ANAGSA, the
crop insurance agency, who must also approve them. At
the district level SARH, BANRURAL and ANAGSA hold a
public meeting where local regional and national farmers'
organizations and farm labor unions may, and do, challenge

items in the crop proqrams.

CONASUPO

A major element in the crop programs are the estimates
of gross revenue for particular crops. BANRURAL cannot?
\set a’loan limit above the expected revenue of the crop.
'The estimate of . gross revenue is based, in part as men-.
tioned above, on the expected phy51cal production estab-
lished by INIA in its crop experiments and surveys; theV

same is true of the7épecifications for cultivation prac-
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rtices,jphysical inputs, labor use and factor prices. Tne

other determinant of'grv_s :evenue is product price.;ﬁlnrt

the case of basic grains, where most of the. subsidization
'effort seems to be directed the COmpania Nacional de
Subsistencias Populares, S.A. (CONASUPO - National Staple
Co ) establishes each year guarantee prices for all ba31c
grains (Grindle, 1977) The guarantee operates not by
regulating market prices, but rather CONASUPO guarantees :
to purchase all grains of a specified quality delivered to
ﬁone of its warehouses (there is now an extensive network)
This tends to put a floor on local market prices: thep_a
CONASUPO price minus transportation costs. o .
N The price guarantee made by CONASUPO is incorporated
_into BANRURAL s Crop programs. Thus, CONASUPO 18 deter-l
mining which of the technically feasible elements of |
BANRURAL s portfolio are economiﬂally feasible.f As far
as we know, the question of technical feasibility is madey
independently of the determination of the price guarantee.

,Consequently, it would be wrong to assume that the tech-;;

nological package'rh;ommended by SARH is the one that will

maximize profits once the price guarantee is known. ,Tq‘f

ANAGSA
The Aseguradora Nacional Agricola y Ganadera, S A.

(National Agricultural and Livestock Insurance Agency)
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‘7pr0V1deS insurance toifarmers who receive loans from W;M

gto thexamount loaned by BANRURAL, and With some exceptions

_compensation payments are made dire:tly to the bank when‘

Ta claim is approved
short term loans, and the policy constitutes a form of
collateral for the loan.h The premiums collected from the
farmers run from seven to fifteen percent of the loan prin-
;cipal and are discounted from the loan in most areas.z_fj"
éThere is generally a large subsidy of five to fifty points,
ie g., the actuarially fair premium rates are as high as
:Sixty percent but the farmer pays only ten percent : The
premium rate subsidy for ejido land is universally higher
than that for private land for the same crop and for the

same agroecological zone.“\;a~gﬁ,,, e

Agricultural Subsid Polic” ?TSééfééarfa*aéﬁnaéiéhast'”‘

Overall subsidy policy is determined by the Ministry
of the Treasury and Public Credit (Hacienda), which acts
as the budgeting agency for BANRURAL and ANAGSA;- the

Minister of Treasury sits on the CONASUPO executive board
as chairman. There does not appear to be an overall agri-

cultural credit policy which is based on conSideration'jfy‘

of technical feasibility, economic feaSibility and rate of
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K?The process of rationing capital'

'return on public capital”
}to agriculture is determinedjby:CONASUPo and the technical |

AfeaSibility of agricultural production in the various L
aregions of: the country In.: short, even in impliCit terms
'there is no evidence that agricultural credit policy is
deSLgned to optimize either agricultural income or the rate

of return on agricultural credit.

2.” Mexican Agricultural Credit: A System Perspective

. We will now employ the technique of oval diagramming
to describe the series of relationships which result from
the subsidy policies of the institutions described above.
ln Figure IV=-3, we present a model of the relationships
‘of the Mexican Agricultural Credit System. a ,

’.; We begin by looking at those variables which affect
Farm Production directly. Most important are the Pelative
,Prices of farm products, in terms of our interest here the
ARelative Prices of foodstuffs.‘ As the Relative Price of
:Food goes up, Farm Production will increase, which Will in
fturn increase the Supply of Food, which Will reduce the
Relative Price of Food.' This loop has three segments, two
‘positive and one negative, which oroduces a negative loop

i(+)(+)( ) =-( ) As" mentioned.before, a negative loop

tends toward equilibrium.
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“The Relative Prics of Food in Mexico is not determined

by market forces only. : ONASUPO intervenes in the market

guaranteeing price floorsifor producers and subsidizing E

food consumption for low income consumers.; CONASUPO also

imports foods, increasing the Supply of Food and thereby
lowering Relative Food;Prices (Higler, 1980) This may |
also change the supply/price correlation. We do not know
if CONASUPO's Price Floors are above or below the market
Price of Food o To urban consumers, CONASUPO claims to have
1owered the Price of Food for the low income family, while '
'with farmers it claims to offer a fair price, one superior
to that obtainable in the private market Lastly, by
guaranteeing a price floor, irrespective of the level,fp:
CONASUPO reduces the Price Risk faced by the farmer, which
in turn reduces Financial Risk which is inversely related
to Farm Production. Thus, we have a positive loop from if
Price Guarantees to Farm Production (- )(+)( ) = (+) G
Therefore, CONASUPO's effect on agricultural production is
ambiguous - Food Imports decrease prices and thereby Farm
Production.. Price Floors reduce risk but they may  or may
not represent an adequate economic incentive CONASUPO
has also changed the natural correlation between prices

”AfThese poliCies have been in place so long now

that the,question of the natural price/yinld correlation

is merely hypothetical
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fAn}indirectﬂeffectfofféONASUPo's"price"policy on Farm
.Production‘relates to the variable, Funds Loaned CONA-:
SUPo's Price Guarantee helps determine the economic feasi-
bility ‘of BANRURAL crop loan programs, the number oE -
feasible loans will increase, increaSing Funds Loanmd,('if

ceteris paribus, which in turn increases Farm Operating

Capital and Financial Risk. Increasing Operating Capital
will increase Farm Production, but increaSing Financtal B
Risk wzll decrease Production. These relationships Wlll
be discussed again in terms of crop 1nsurance. R
"l Moving backwards from Farm Production to Farm Oper-
ating Capital to Funds Loaned (a posztive loop), we can
see the effects of Hacienda Subszdy Policy on Farm Pro-
duction. Hacienda determines the Interest Rates which
will be charged<m1official loans and the Operating Capital
of BANRURAL Since BANRURAL interest rates are several
points below those of large private banks and perhaps as
much as twenty points below those of traditional money-
lenders,,the demand for loans always exceeds the supply.
Thus, BANRURAL is faced With a capital budgeting problem.
Its potential portfolio is restricted to a technically B
feasible set by SARH and to an economically feasible set
(in the case of basic grains) by CONASUPO!'s price guaran-

tees. BANRURAL theﬂ offers loans according to its percep-
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rlxn gF o <nal production goals and social justice.
It iﬁ clear, in terns of the second goal, that many ejidos
are nol economically viable snd many move cannot use pub-
lic credit as proauctarely as other s:cuors.  Yet, the
policy of the Mexican gevernment is to support the ejido
system Lor reasons to be discussed below.

InCrewas<ny “vnds Loaued ms foo e BATAENR S et

increase Operating Capital and thereby increase rarm
Production. The other is to increase Financial Risk;
Financial Risk is composed of three elements: Price Risk,
Natural Risk, and the debt/equity leverage position of

the farm enterprise. Price Risk rafers tc the fact that
farmers do not know at the time they begin the agricultural
production cycle what the price of the product will be.
Natural Risk refers to. the variability in the yields
obtained due. to forces beyond the farmer 's control. Price
Risk and. Natural Risk combine to make gross farm income
vary. To the extent that the farmer must borrow to pro-
duce a particular level of;income,}tbe income that is_left
becomes more and more variable. ‘This is due to the fact
thatvthe debtholder must be repayed no matter how unsuccess-
ful the crop; thus, all of the variability in gross farm
income is shifted to the equity holder. This combined ‘
effect is called Financial Risk, and it increases .as the

quantity of Funds Loaned increases; its effect is to
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reduce Farm Production wherever f aers are risk averse,
UAs Financial Risk rises, i. e., the debt/equity ratio‘,f
increases, the likelihood that any particular farmer will
default on his. or her" loan due to a bad harvest or low
prices, also increases., This would lead either to the _tf
decapitalization of the.bank and/or an increase in Interest
Rates.

TwWO steps have been taken to. control defaults. First,
CONASUPO fixes Price Guarantees which when combined with
'the technical feaSibility of the crop loan programs guaran-
tees that prices w111 never drop so low that default is
necessary. Second,,each borrower is required to take an
insurance:policy”With ANAGSA which eliminates the need for
defaults in the'case where yield drops so low that the
loan‘cannot be repayed. ‘This brings in the other way in
which Hacienda affects agricultural credit. As Natural
‘RisK ‘exposure increages, Premium’ Rates must ‘dlssigolrupi
‘Hacienda provides ANAGSA w.th ‘funds'‘to ‘subsidize premﬂums.
'A$ “Premium Rates rise, "the' ‘demand ‘for ‘Lodns will ‘go ' down,
WhiEh will decrease ‘funds''actually ldaned. : The ‘ba¥s:td
‘a¥éund“the sign on the ‘arrowhead ‘signify that the effect
'f's réalized only ‘wher “thé-level 'of- the ‘causing variable
FE4ChES "a ‘cértain “thresholdP® Inllceértdin Yegions <o ‘tHe

'dountsy i Toan L inds fdre ‘Sotbcaroestiat it v <uld ‘deemstHat
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[Premium Rates could hardly ever reach levels where the
demand for essentially rationed funds would decline._:in
lother cases, to be discLssed below, the demand for BANRURAI
loans has been affected. We note that CONASUPO s Price |
'Guarantee Policy has a direct impact on ANAGSA's total
coverage, which is a specified percentage of gross revenue,
varying according to production technology.; Lastly, it is
an empirical fact that the recent expanSion of the Mexican
agricultural credit system has been greatest in marginal
areas. Thus, ‘as loans rise, the average or typical debt/
eguity ratiohincreases. As Insurance Coverage increases
in these areas, higher total Premium Rates are necessary,
or conversely, greater Premium Subsidizes are required per
peso of coverage extended. | :”ikyk """" "

,‘ ‘The effect of the crop insurance is to decrease
Financial Risk, thereby indirectly increaSing Farm Produc-
tion and decreaSing Loan Defaults, which would indirectly
lower Interest Rates ‘and increase the Bank Operating Capi-
tal.’ If the insurance scheme is actuarially fair, long
run.farm income will be unchanged; the risk averse farmer
should be happier with such an insurance scheme, while the

risk neutral (profit maximizing) farmer will be indifferent

3."~ThevSocial'Functions of‘Crop Credit Insurance .

From the preceding discussion,wwe_see that many

decisiOns about crop.insurancefare made by institutions
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other than ANAGSA. The total coverage is set by the joint
decisions of SARH and CONASUPO on expected grossrrevenues;
The actual portfolio~of‘insurance policies is selected‘by“
BANRURAL when it decides who will receive agricultural
credit. Only premium rates are under the complete control
of ANAGSA. We saw in Figure IV-3 that, .on average, premium
rates must rise dramatically to affect 1oan demand
although there are ‘notable exceptions._ We will now move

to a discussion of ANAGSA's premium rate setting policy.

Premium Rates

ANAGSA has been using<a very simple rate setting*

- procedure. The: premium rate for ‘each crop using a speci-
‘fied technology in each agroecological insurance zone is
‘jcalculated by dividing the total compensation payments for
fthe past three years made for the crop by the total cover-
7age for the past ‘three years. This is the total premium
rate. The lowest total premium rates run about 10% and
correspond to commercial crops in the irrigated northwest.
~ The highest total premium rates ‘come close to 60% and are
found associated wzth maize cultivated on rainfed ejido
5land by indigenous farmers in Oaxaca._f L

’fg This rather straightforward way of calculating the

,jpremium allows us to see clearly the subsidy policy which

iiis being followed. The total premium rate is diVided into



131

two parts, that paid?by the’insured and that paid by the

government. The premium rate fo the‘farmer;hardly ever

exceeds 15%, and.we found”no'casemwhere‘it surpassed 20%.
There is almost no crop insurance program which does not |
involve some subsidy,‘with the highest-risk, most marginal
farmers receiving the greatestvrelative subsidies. As an
example of the type and level of subsidization, we present
,Tahle'l‘-- data on unfertilized rainfed maize in 1979.
fhis is»the technologically least sophisticated crop
covered by insurance, and it is closely associated with
marginal, indigenous farmers. We see that the average
premium is 33 42%, with the ejidatario paying only 9. 55%
and the smallholder paying 13 36%. The level of subsidiza-
tion for baSic grains is much higher than for industrial
crops, particularly cotton: thus, the total subsidy levels
for the entire ANAGSA portfolio will be less than what 1s
presented here. Based on this same data, it was found
that the total premium rate and the average plot sizeviff
insured were negatively correlated (r = -,31, t =,_2 31)
Also, one ought not confuse the relative with the absolute
subSidy level For example, in Tapachula, Chiapas, the'i
total premium rate on- rainfed cotton is 12. 90%, of which

the government pays 4 2% for ejidos and 3% for smallholders

(see Annex I) v Given a total coverage of Me$ 14240 per ha.,



DATA ON UNFERTILIZED BAINCED CORM INSURCD 3Y ANAGSA IN 1979.

TABL.E (V-1

OFFICE ~ COVERAGE

COCE PER HA.
k} | 652
3l 870
k)8 1720
n 1475
27 1450
15 1450
17 2170
33 1740
21 870 .
a8 1450
40 1882
22 1450
28 940
25 870
33 1740
32 290
34 895
30 1202
30 1595
n 1450
30 2583
12 2550
96 580
06 725
14 2000
13 1880
16 1510
ol 2320
41 652
41 580
42 2158
42 1739
42 1218
02 1016
02 1800
02 1636
09 1015
43 2465
44 1810
24 1595
03 1450
] 1500
35 1160
k13 580
35 728
35 1210
35 275
36 1247
07 1085
07 1895
07 1150
07 1595
CORREVLATIONS:

(las, vnr insurcd)-and (Total Premiumn. Rate)

YIRLDL/
A,

450
€00.

1300

" 1100

1000

-1000

1500
1200
600
1000
1300
1000
650
600
1200
200
629
900
1100
1000
1300
1800
400
500
1400
1300
1050
1600
450
400
1500
1000
700
1000
1400
1200
806G
1700
1250
1100
1000
1050
830
400
500
350
1500
860
1300
1300
1000
1106

" roTaL
PRFMIUS

$8.29
£8.65
£7.53
57.59
i1.70
37.44
.78
28.19
23.30
i7.34
23.56
22.45
43.55
44.19
28.28
39.49
63.15
4..53
40.55
38.92
28.63
29.04
21,27
21.28
27.00
23.07
21.70
25.48
38.02
38.51
42.77
43.21
41.97
25.60
26.33
<6.74
28.790
35.92
23.3]
24.82
20.00
25.49
%9.32
.35
$4.53
31,35
20.05
P

7.9%
17.6%
22,382

1R.27

INSUREC
PREMIGM

11.33
11.53
11,90
10.90
7.85
10.63
7.64
8.25
10.82
7.86
10.69
9.54
8.90
9.28
8.29
11.72
10.51
3.10
7.30
7.4F
7.51
9.96
9.53
9.58
11.23
11.69
10.42
13.87
10.12
1u.63
3.57
8.35
8.10
7.4
8.01
8.32
8.30
10.97
9.29
9.67
9.59
il,2§
19.:1
£0.05
12.47
2,81
9,36
3.92
7.9
7.65
11,75
4,33

(Covarage per ila.) and. (Man, pne inwxaved)
(¢ Har. Smallholder) and (letal prewium):

INSUREC  PUANTING INSURED  HRS,
PREMIUM CUST/HA, PERCLIENT (MALLHOLD
14.35 200 1.05 12,91
14.35 200 1.3 16.51
13,95 200 1.19 0.00
13.95 - 1.32 0.00
11.38 100 1.29 0.00
14.90 140 - 26,71
L 11.56 180 - 5.29
11,21 230 2.79 8.47
14.03 . 150 2.22 0.00
11.06 225 6.01 12.2¢
14.41 200 4.67 31,98
13.27 120  15.63 29.98
12.45 150 0.04  100.0
12.79 150 2.94 19.42
11.06 230 3.35 7.76
15,30 50 3.26 12,34
5.96 100 1.92 13.04
13.85 110 0.90 0.00
13.10 360 1.31 0.22
14.46 159 4.05 0.82
14.43 200 2.78 2.27
13.00 300 1.01 16.19
14,05 113 1.10 8.30
14.05 200 2.19 8.32
14.76 150 - 16.47
14.65 125 .99 10.88
14.00 125 6.29 0.00
17.45 150 2.37 21.36
13.33 - 7.06 8.00
13.36 135 1.71 2.07
14.38 426 0.96 22,07
14.71 225 1.04 8.54
13.70 200 3.32 0.00
11.70 300 0.32 0.00
12.33 225 23.83 28.93
12,51 200 0.52 12.86
11.60 100 2.18 5.67
17.70 200 0.60 2,02
13.62 200 1.72 33.14
11.52 108 4.58 3.17
12.70 190 3.40 2.7
14.10 150 1.09 0.00
13.02 150 0.40 5.82
14.35 150 0.76 0.00
15.90 150 0.8S 2,15
13.54 150 1.66 6.37,
13.24 150 0.66 11.81
11.34 150 5.13 7.92
12.00 225 1.99 0.00
11.60 150 3.67 13.51
15.75 250 4.93 11.42
12.72 220 5.66 0.00
- .31 &= =2,31

.08
oL

SCULCH:  ANAGHA,, 1979D.
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this is a subsidyvofﬂMe$598.08'and‘Me$427L20 perxacre for
ejidos and private lan‘ respectA | he ‘projected
average plot size was 5 88 has.fperyfarmer,’giving

Me$3513 72 subsidy to the ejido and Me$2509 80 to the
‘smallholder.J on the other hand,lin nearby Tuxtla Gutierrez,

district of Chiapas, a rainfed fertilized corn program

provided a 18 6% subsidy for ejido farms;(9 lO% paid by

the farmers), but the average plot szze'was only 2. 99 ‘has.
fand the coverage Me$3480 00, giving a Me$647 28. per acre
and a Me$1935 37 total subsidy., Lastly, we have the case

<of a speCial program w1th the Instituto Naczonal Indi~
igenista in the tropical rain forest of northern Chiapas
whe
:Me$1016 00 per ha., with a premium subsidy of 18. lS%,,

maverage plot size is l/3 ha., the total coverage

,',’“

:giv1ng a Me$lB4 40 per ha.,and Me$59 Ol per farmer subSidy.
In Table l, the reader will have noticed that the
smallholder universally pays a higher premium rate . than
the ejidatario, this is true for all crops in all insurance
zones; This redistributive policy receives its justifica-
:tion from the fact that on average private holdings are
ilarger than ejido holdings and private farmers are richer a
than ejido farmers. There are, of course, many exceptions
toithis rule, the case of ejido cotton farmers in the |

_Tapachula district is a valid one., This differential


http:Me$59.01
http:a'Me$184.40
http:Me$1016.00
http:Me$1935.37
http:Me$647.28
http:Me$3480.00
http:Me$2509.80
http:Me$3513.72
http:Me$427.20
http:Me$598.08
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subsidy policy is: a clear indication of - the qovernment s

support of the ejido system.

Another form of*redistribution rests on the geographic’

distribu‘ion of the subSidies wherein certain regions of
.the country receive higher rates of subSidy than others.'f

Generally, areas’ like More os, Oaxaca and the states of

1the ‘central plateau are more highly subSidized These are

the areas: where strong pea ant organizations and movements

existed during the agrarianfreform, they appear to have

learned how to effectively make demands on the aqricultural

credit system.

In the aggregate, we can see eVidence of these poli-

cies by lookinf”at ANAGSA s crop cyclf;data. In‘Table

IV-2 we present data from ANAGSA's winter cycle. The
winter cycle is’ comprised largely of irrigated crops, prin-
‘cipally industrial crops like cotton or vegetable crops

for export or canning. It is interesting to note-the
eVidence of policy shifts in this series, especially eVi—i
dent in the loss ratio column Here we see that in 1976

a definite shift took place with the Lopez Portillo admin-*
istration which greatly reduced the loss ratio compared to
preVious years. In Table IV-3, we have. the data on the

summer cycle, the rainfed crops which includes most of the

ejido land and the indigenous farmers.; Here the loss “fiy



TABLE IV-2
ANAGSA WINTER'CYCLE

Insured's v Compensa- Premium
Area No. of Insured Compensation Expected Compensa~ tion per per
Cycle Insured = Insureds Premium Payments Benefit tion/ha. Insured Insured
(1) (2) (3) (4) (4)/(3) (4)/Q1) (4)/(2) (3)/(2)
“63-64 465180 192150 20128587 13553705 .673 29.14 70.54 104.75
- 64-65 458675 188016 15845246 21985903 1.388 53.44 116.94 84.28
65-66 486672 213881 19198027 24085994 1.255 50.54 112.61 89.76
66-67 486604 213612 21651954 24334693 1.124 113.92 113.92 101.36
67-68 393555 49673 23283847 73813697 3.170 187.56 1485.99 468.74
68-69 383831 56186 27396407 - 41521545 1.516 108.74 739.00 487.60
69-70 400201 49563 26262529 37703343 1.436 94.21 760.72 529.8¢2
70-71 486830 54813 31000661 45491295 1.467 93.44 829.94 565.57
71-72 423903 57208 30656432 42126355 1.374 99.38 736.37 535.88
72-73 357941 47423 26915374 43974309 1.634 122.85 927.28 567.56
73-74 481748 77641 42838834 21601263 .504 44.84 272.22 551.76
74-75 693207 104993 76207478 57731699 1.282 140.94 930.55 725.83
75-76 1060835 151050 128305287 278251148 2.169 262.33 1842.38 849.42
76-77 1098710 148563 176094541 1395G5302 .795 127.34 941.34 1185.32
77-78 1077234 122159 322500000 237422096 ~+736 220.40 1943.55 2640.00
TOTAL 8755126 1726931 988282145 1143516358 o ‘ _ ;
AVE. 1.157- 130.61 1662.17 572.28
GRAND . - - \f B B - N s R ., ’*'f “5 K S L _«.:_ R Do ‘
ToTAL 32552596 . - 7653952 - 4247000490 7805101343 1.838° -239.76 1019.75 554_AA

SOURCE: . 'ANAGSA, 1979a

JSE;



TABLE I‘.‘7°3”
ANAGSA SUMMER' CYCLE

Insured's

Premium

N Compensa-
) ‘Area "No. of Insured Compensation Expected ' Compensa- tion per per
Cycle ' Insured Insureds. - Premium Payments Benefit tion/ha. Insured Insured
o (1) (2) (3) (4) (4)/(3) (4)/Q1) (4) /(2) (3)/(2)
64 1028902 143942 71983788 120456768 1.673 117.07 836.84 500.09
65 1057297 136033 78957741 . 130492665 1.653 123.42  959.27 580.43
66 1005448 162410 73127904 159403362 2.180 158.54  981.49 450.27
67 954407 ‘1149829 73206646 162221390 2.215 169.97  1082.71 480.08
68 1189692 377237 83685861 164041860 1.960 137.89  434.85 221.84
69 1154472 399981 72258613 243343913 3.369 210078 608.39  180.66
70 1381931 384283 85186067 235805724 2.769 170.63  '613.63  221.62
7 1413758 469252 96794989 166230749 1.717 7.1 354,25 206.28
72 . 1306418 430185 100768583 236713414 2.349 550.26 234.24
73 1568797 497450 123610748 139292684 1.127 280.01  248.49
74 1787708 685020 254864307 664728249 2.609 '970.38 372.05
75 2896122 535631 379067474 1136177161 2.997 92131 2121.19  707.70
76 2438301 549496 350575211 1245527533 3.553 510.82  2266.67 637.99
77 2545709 477909 665231509 889134962 1.332 349.27 1860.47  1391.96
78 2068508 528363 676271000 968014551 1.431 467.98  1832.10  1279.94
TOTAL 23797470 5927021 3258718345 6661584985 S o ,
AVE. 2.044 279.93 . 1123.93  549.81
SNITRCR » ANACRCGA  14a7Qa ‘ 7

9T
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her, although the trend

:fming"of tne actual

administration 1s still clearlyfevident. It seems clear

that recently, at least, larger,tprivate, commercially-
oriented farmers have been paying actuarially unfair pre-
miums as a group. Thus, real income redistribution has
been taking ‘pPlace within the agricultural credit system.

A last complication arises from the way in which
'premium rates are set. As mentioned above, the premium
rate is merely the sum of three years compensation payments‘
divided by the sum of three years of coverage for a par-
ticular crop in a given agroecological insurance. zone._,
'Obv1ously, this premium rate is actuarially fair only for
a farmer with an average set of losses over the last three
years.f The better than average farmer would be paying too
much.; With the premium rate subsidy, the effective premium
rate 13 lowered. However, it seems that certain agro-‘
’ecological insurance zones are heterogenous enough that
significant numbers of farmers feel they are being charged
ptoo}much The best known case is that of the area around

the city of Puebla, where the post-graduate college of the

National School of Agriculture has been carrying out an

agricultural development program since 1968. There has

been a continuing controversy about the premium paid by

the participants in the project.« Studies by Plan Puebla
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show the loss ratio of ‘these farmers to be below 1

(CIMMYT , 1974) T 8 seems that Plan Pueblaifarmers,

working mostly‘to the__est of the?‘ity of e e be
averaged in with farmers from south of the citv.iwhere the
crop production conditions are much more marginal. ANAGSA
shows significant losses for the region as a whole, but
’really is not prepared to analyze claims performance on a
ﬁmuch finer geographical basis.. It seems clear that this
'must occur in virtually every insurance zone, but that
Jgreater homogeneity plus the subsidy reduces the problem
1to a level where complaints are not Widespread ; At some
,pOint, however, those farmers who are paying too much may
:opt to leave the official credit system. There has been
a marked increase for uninsured loans requested by Plan
Puebla farmers from the Banco Nacional de Mexico, which
‘does not have an agreement with ANAGSA (CIECADAR, 1978)
Although BANCOMER (Banco de Comercio) operates in Puebla

its operations have not expanded much, since it does e

require ANAGSA insurance. BANRURAL ‘has only barelygmain-
tained its portfolio. of" Plan Puebla farmers. This may
lead in the long run, to the kind of adverse selection
that one hopes to’ avOid with obligatory insurance. The

best farmers are being driven out“of*the system by the

diSincentive of the insurance rates,ﬁand the marginal

farmers are: beinq attracted due to the subsidy. There is
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some evidence of this in the case“of“Puebla, where the

percentage of Plan Puebla armers using formalxﬁreditf‘

from only 12% to 16% in“wen years (CIECADAR771'78)t _ff”*'“

Puebla officials claim that farmers use creditvand insur-v;

,ance to adopt the new technology and to learn to use it
effectively. After a few years, they tendyto drop out of .
the formal credit system and use self-financing and tradi-'
tional sources of credit to finance their operations.,. _y
%‘ In Table IV-4 we summarize the subsidy and redistri-.
butive functions of crop credit insurance in Mexico.:

jClearly, some of the redistributive measures are more than

cancelling the incentive effect of the premium subsidies »

for certain groups of farmers; unfortunately, they are

likely to. be the most progressive farmers,‘and where_they_

are not large farmers, as in the case of Plan Puebla,“the ,
net effect of these conflicting policies may be to exclude

them from formal agricultural credit.

”Administrative and Supervisory Services

‘_7 ANAGSA maintains its central office in the capital
Mexico City. The overall programming and budgeting, as !
well as the actuarial calculation, is conducted at this';“
level. The field operations are decentralized into twelvef

regional offices which are now able to process compensa-'f'{"t



TABLE IV-4

SUBSIDY, REDISTRIBUTION AND SUPERVISION FUNCTIONS OF - CROP INSURANCE IN MEXICO

- SUBSIDY

;NATIONALV 48% of ANAGSA budget sub-

FUNCTIONS REDISTRIBUTION

sidy Ministry of Treasury;

partially to subsidize
premiums, partially to
subsidize administration,
partially to subsidize

L supervision.
REGIONAL
LOCAL
'SOCIAL
’ORGANIZATION
OF 7
PRODUCTION
CROP Since 1976 Winter
CYCLE cycle premiums exceed

compensation and most
of the administrative
costs.

Premium subsidy for farms in cen-
tral plateau vis-a-vis other areas.
All risk insurance biased toward
central plateau: food insurance
for the desert and drought insur-
ance for tropical rain forest.

Within agroecological zone all in-
sureds raising same crop pay same
premium. Premiums calculated on
basis of performance on .all farms
in the zone, thus redistributing

Premium expenses to marginal farmers.

For the same crop in the same agro-
ecological zone, ejidatarios pay a
smaller premium than the small-
holder.

Premium relative to risk much
higher for winter cycle. generally
larger commerc1a11y orlented and. -
irrigated farms.

SUPERVISION

INIA determines ANAGSA's
feasible crop portfolio;
BANRURAL determines pro-
duction costs, setting
coverage levels. ANAGSA
determines set of insur-
able crops.

ANAGSA and BANRURAL
often ‘share- supervisory

responsibilities.:

Superv131on appears to
be - superlor ‘for winter
u[C.LE -

opT
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‘tion payments. Each region is broken into several dis-
.tricts. The district director is the person who represents

ANAGSA in the programming meeting with BANRURAL and SARH

Each district is diVided into corresponsaiias which are

collections of agroecological insurance zones organized

mostly in terms of the feaSibility of superViSion. The

districtpofficelis_also a corresponsalia.

‘Each corresponsalia has one or more supervisors who

dealfdirectly with the farmers. These supervisors are all
agronomists, and their understanding of the economic or
statistical theory of insurance is'barely,superior to that
of the educatedglayman; Their role is not to assess risk
- but rather to manage it by insuring that farmers cultivate
the insured crop according to the technical specification
agreed on by SARH, BANRURAL and ANAGSA. It might seem
unriecessary that both ANAGSA and BANRURAL maintain indepen-
‘dent and essentially duplicate supervisory staffs. It is
thought in ANAGSA that without independent supervision,
the insurance would be exploited to cover the inadequacies
of the supervision and the bad loans of BANRURAL.

The farmer is essentially neutral to the issue of
duplication‘of.superﬁision,~since this is not included in
the_premium. The insurance does, however, offer an extra

Supervisory‘mechanism~by which farmer behaviorgcan be made
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‘to ‘conform to’ institutional expectations. BANRURAL, when

‘it encounters a farmer who is no,ffollowing,the specified

,cultivation‘practices..can cancel ‘the loan.- In doing so,,‘
lt may make it impossible for the farmer to grow a success-
ful crop, and thus it faces an almost certain default.,
ANAGSA, on the other hand, looks at the same farmer in a
completely different light, by deviating from the specified
'cultivation practices,-thekfarmer is. increasing the proba-
bility of a claim. Thus, it is to ANAGSA s benefit to.
cancel the policy. Cancellation of ‘the policy is a real
penalty, since the farmer will lose at least part of the
premium and he will be exposed to a greater risk than
before, but cancellation of the policy does not guarantee
failure the wa) cancellation of the loan does.‘ Of course,
BANRURAL is usually unhappy about such events, s;nce their
probability of default rises, but they may be,able to
recover if they supervise closelyoi'Also, in‘thercasejbf,
partial damage, ANAGSA superVisors have the right to
'specify that certain steps be taken.: When these steps
involve more of the materials prov1ded by the loan, the
vbank is obligated to increase the 1oan to the farmer to
cover\these.costs.‘ If they are not undertaken, the policy
‘can“be-cancelled”

‘ﬂj This kind of supervi=ion makes crop insurance very

expenSive.‘ It lS as though an automobile insurance company
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had to,monitorhtheftraffic enforcement operations of the'y»

;Such a: system is thought to be necessary in Mexico because‘
the effectiveness of oveiall supervision is enhanced by o
the ability to cancel the insurance policy Without can-l;g
celling the bank loan. It is believed that if the insur-‘
ance operation were incorporated into the banking operation
_the conflict created by the cancellation of the insurance
‘policy would be resolved in favor of the banking function,
resulting in no further insurance policy cancellations.
‘This would diminish the effectiveness of the superVisory
system and make the insurance scheme finanCially completely
,unViable. we will return to this issue in ‘the next chapter
i Criticisms of Mexican crop credit insurance as being
too expensive (Gomez, 1976) have not taken into account the
very expensive supervisory role which crop credit insurance
performs on behalf of the agricultural credit program.
Much of this supervisory cost would more appropriately be
assigned to the credit program, not the insurance scheme.
«In so far as some of the costs of running ANAGSA result
from deficiencies in BANRURAL S own supervision, the cost

ofﬁcrop credit insurance is overestimated in Mexico.
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4.,  Consequences of the Lack of Managerial Control

From the discussion above, we see that ANAGSA’s ina-
bility to "influence key decision parameters leads to a
situation in which its institutional viability as an"
insurance program is compromised The most important
of these consequences are the inability to control adminis-
trative costs, the inability to adeguately diversify its
portfolio of policies and the dimunition of the insurance
function relative to the subsidy function.

_' Administrative costs can be diVided into two parts.‘
“The procesSing costs associated with a policy (paperwork)
and supervision of the insured By far the latter is the
more expensive. This is. unfortunate since there seems to
be ample room to reduce ‘the burden of paperwork through
streamlining and electronic data proceSSing (this process
is now underway), ‘but superVision is likely to become even
more burdensome as increasingly marginal groups of farmers
are incorporated At the operational level, several mea-
sures have already been ‘taken. BANRURAL field staff often
fill in for ANAGSA staff and vice versa, this is an infor-
mal arrangement and must be done With some discretion Since
BANRURAL and ANAGSA sometimes ‘have. conflicting interests.
Nevertheless, in cases where no damage is reported, this

1 ‘

seems . a workable expediency In the case of INI clients.
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vANAGSA.very often abrogates all supervision fofINI, i e.,'”

no germination inspection and‘nopdamage inspection., From

ANAGSA -3 point of View, this i:f_ﬂpure subsidy operation-
,Lastly, ANAGSA simply fails to inspect some inaccessible
’policyholders. Since there are limits to which these
expediencies can~offer greater cost reduction in super-t
vision without provoking a massive increase in, moral hazard’
claims, ANAGSA's administrative .costs are largely deter-v,
mined by the portfolio of loans which BANRURAL asks it to
;insure, these kinds of costs are increaSing at a dispropor-
?tionate rate as the Treasury Ministry is authorizinq ‘more
gfunds for marginal farmers.

i By the same token, ANAGSA has little managerial con-
trol over the diversification of the portfolio of policies
:it must extend. We see. that the way in which claims arise
‘from .he different types of policies has an important
{impact on overall portfolio variability. BANRURAL has,
,aS'an institution, little interest in'and no information
‘upon which it could incorporate the impact of its portfolio
jselection on. ANAGSA s financial viability.

Lastly, it should be noted that while premium"rates'
are ‘not as, sensitive politically as interest rates, they

certainly can be considered inflexible. Were collected

'premium rates to rise close to their: actuarially fair
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level, organized groups of farmers (through organizations
like the National Confederation of Peasants, National AR
Confederation of Small Farmers} etc.) would quickly:bring{
political pressure to bear. Thus, colleoted.premiumsprate;
adjustments are not a viable solution tofthefinsurer‘sin,
financial viability. Another avenue of»limited benefit o
which ANAGSA seems to have undertaken might be called "fine
print adjustment". These adjustments of policy conditions
allow ANAGSA to reject more policy requests, cancel more
lpolicies or. avoid or reduce compensation payments under
"specified conditions.i While not really unreasonable, these
fine print adjustments cause resentment, and special cases
where they appear to be especially arbitrary are the -
favorite examples for ANAGSA s critics. Again, the bene-
'fits are marginal, and they must be so Since too much
’success in this approach will cause BANRURAL to react,,;
':since such ‘escape ‘clauses will- directly affect its default

5. Agricultural CreditI Insurance and SAM.

In a shift away from the emphasis on. financial Viabil-
ity of agricultural credit and related institutions, ‘the
government of Lopez Portillo has recently implemented the

Sistema. Alimentario Mexicano (SAM Mexican Food System)
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The plan is. very broad in scope, and. we will focus only

on those parts which affect the agricultural credit system.

(See Oficina ‘de Asesores 1980, Banco Nacional def
Exterior 1980, Critica Politica 1980) .

In 1980, ten pilot regions were selected.and the- fff
,following changes will be implemented: Sk ‘

l)* The prices of fertilizer and seed charged to

" BANRURAL borrowers are dramaticellffredoced |
2). The interestfrete'charged,isﬂloheredifromfl4ifto
if{iThe premium rate charged 18 lowered from 10 15%

ase7of,partial'coverage crop programs

1]]gthe~insurance policyholder wzll receive an income

f@lfsubsidy‘equivalent to 40% of the loan principal

Qﬂin case of los {’

*At the beginning of the Lopez Portillo administration, a
new series of partial coverage loan programs were created
to allow BANRURAL to reach a greater number of farmers with
the same capital. Full coverage loans encompassed all
production costs, including labor. Thus, in many cases

a smallholder or ejidatario would receive cash from the
bank to hire labor, when he would actually work the land
himself. The value of labor has been a major controversy
at the crop loan program meetings because SARH uses figures
which it feels approximate the value of the marginal
product product of labor. Ejido and smallholder organiza-
tions want the minimum wage to be used. The new programs
of partial coverage generally include only the cost of
selected inputs, such as fertilizer, seeds or pesticides;
labor costs are usually not included.
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The effect of the SAM.. is. to expand the stated loan

and coverage levels, ‘allowing even more marginal farmséto

the. same time, the costs of credit and insurance are‘re-;;h
duced, thereby increasing the demand for loans. Lastly, o
BANRURAL s operating capital was increased by 50% over the
l979 levels.A Thus, the overall level of subsidization has
increased substantially in the pilot areas. Presumably,
‘these policies will ‘be gradually extended to the entire
country.; ObViously, the need to finely adjust premium

rates.to loss behavior is even less important than pre- B

viously, the subsidy function dominates even more than

fthe insurance (risk-spreading) functions.

THE CASE OF PANAMA

Panama is a small country With slightly less than two

million people. Because of the Panama Canal the Pana-;if‘

manian economy is somewhat less dependent on agriculture

ythan other Latin American nations. The crop credi
iinsurance law was enacted in December of l975, andﬁfull
scale operations began in the spring of 1977 During the
f1979-80 agricultural production cycle (the latest avail- ,
able), the Instituto de Seguro Apropecuario (Agricultural

-and Livestock Insurance Institute - ISA) issued 1284
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es for crop’ insurance covering 13988 hectares.;,pfff?
| Compare, with Mekico, where ANAGSA in the 1977 78 produc-?7
'tion cycles issued 60, ,055 policies covering 4 636 47l }
hectares, ISA is a small program, roughly equivalent in iii
_scale of operation to the ANAGSA regional office for the i;
'states of Chiapas and Oaxaca, -where the author did his :“;5
"field work. In spite of the changes in scale and the dlf-;
,ferences in’ the economic structures of Mexico and Panama,

pthere exist many remarkable similaiities between ISA and ,f
, ANAGSA. This is partly due to the fact that ANAGSA was

used as & model for ISA. Even more importantly, they;g1f.

‘similarity in the institutional structures in which the

crop lnsurance agency muSL operate is leading ISA to\;?f

repeat many of the steps through which ANAGSA has already

l.,;_The Institutional Structure" for SubSidizin .
~ Agricultural Credit in Panama - T

’7, The Banco de Desarrollo Agropecuario (the Agricultural

and Livestock Development Bank) is the principal source

,of official agricultural credit in Panama., The BDA,loans
;funds at a discount rate of l3% to a variety of borrowers.
;Most BDA clients are individual farmers, but loans are |

falso made to agricultural production cooperatives and "
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agrarian.reform collectives (asentamientos) . This last

group is the result of the agrarian reform’ program of the

»_late 1960's and early 1970's, which was undertaken by the

'government of Gen Omar Torrijos. The asentamientos are

e'nominally collectives, but many have become disorganized
'finto little more than groups of independently operating
”farms. The BDA s experience with both groups has not been’*
*very good, and in many cases the BDA has refused to work |

w1th these groups as’ groups and instead makes 1oans y”“

directly to indiVidual members. Many of these groups are

inlthe first half of the 1970's. Accurate d'ta onwt~

BDA’s operations are very difficult to obtain.m Even directl
’inspection of the bank records (performed by members of the
ISA—IICA research team) 1eaves one beWildered about the
default rate and the type of loans made and interest paid.
While the BDA.supported the idea of a crop insurance o
-agency, recentl the director general of the bank has 55?b

‘ publically criticized the insurance program and has brought

7pressure to bear o‘

i”ISA to liberalize its compensation

~7policy., We will return to this issue 1ater. N

"5*‘”The rnstituto devMercadeo Agropecuario”(Agricultural

and Livestock Marketing Institute) of Panama functlons very
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much'lik 'CONASUPO inXMexico, although its, operations are

:not as extensive;zﬁIMA sets priceuguarantees each year
_which are used invplanning the next crop production cycle.
These prices are used in establishing loan and insurance
programs. IMA also functions as a crop storage agency,‘ﬂj
'although ‘unlike Mexico, there are. frequent reports of
storage capaCity being exceeded, with the result that far-
mers are often forced to- sell to local traders at prices
below the guarantee. Thus, price stabilization has a i
rather qualified meaning in Panama Lastly, IMA is respon-q
Sible for importing foodstuffs which local producers are
unable to supply in sufficient quantity - principally
maize, beans and sometimes rice.[ Again, price stabiliza— :
tion and food importation policies are nominally coordi-"’
nated with technology, credit and insurance policies, but

}an adequate understanding of how these policies interrelate

seems lacking.

:'tThe Instituto de Seguro Agropecuario (Agricultural

and Livestock Insurance Institute) supplies insurance to
approximatciy 80% of the BDA' s clients.. ISA insures only
rice, maize, beans, sorghum and industrial tomato, and it
operates in only six of Panama s nine proVinces. It has

been gradually increaSing its coverage of BDA operations
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and within another five years will probably reach the

almost complete coverage achieved by ANAGSA.'

ISA's field operations closely resemble ANAGSA,sfin

that it relies chiefly on agronomists With minimalvtraining

| in insurance and economics to make field Visits. The
criteria for approval of the policy are an adequate level
of germination, use of approved technology and freedom from-‘
imminent disaster. In the area of coverage and compensa-“;
tion payments, ISA differs slightly from ANAGSA. The total
coverage 1evel for a crop 1s the ‘sum ‘of the direct produc- |
tion costs with a 30% deductible.' However, when a compen-}
sation payment is made, actual production costs are = |

‘used when these are&smaller than the stipulated productionh

costs in the program,i Somewhat asymetrically, when an v
actual production cost is higher than it was progected toj_
be~1n the crop program, the lower figure;is_always used.,f’
Furthermore, compensation~Payments'aresmade‘on the basis?of
Vthe costs incurred up to the date of the disaster. Since
a 1arge proportion of the crop losses come soon afteriffff

planting, this means that the actual coveraga level for

most cases wherecompensation payments are made 1s only

about 50-60% of the total production costs.‘ This has been

a sore point, and the BDA recently usedﬁits influenciﬁto v

force ISA to pay farmers experiencingrcomplﬁte loss of

.crop the full value of the insurance coverage., Initial
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‘figures indicate that“thisg"s gOing to have a- Significant

,lmpact on ISA's"los‘ :In this, ISA i facmg a "'T‘f"

gSituation similar;to;that faced by ANAGSA‘in;the_SAMﬁpl“ot

areas flnsurance is being used as a contin”ent‘income .

‘transfer, in that the compensation payment willfexceed the.

.actual coverage.

s ISAJs actuarial function is even.weaker than ANAGSA s.v
In Table IV—S, we present the average loss ratios for the
’first three years of operation along with the premium rates
(lower diagonal) by crop and by prov1nce. A loss ratio
'reasonably close to one: signifies that the premiumrrates'
are reasonably close to being actuarially fair.: Here we
see the same pattern as in MBXLCO" some premium rates
are much too high (e. g., rice in Chirigui, Los Santos
and Veraguas) and other are much too low (e g., sorghum
in Cocle, Veraguas and Panama) Recentlv, the premium
rates on rice have been lowered and sorghum has been raised,
but this has been done across the board and will not
>address the variability of loss ratios within the orop
category.‘ o

| The administrative costs of ISA run about 6% per
dollar of coverage, which makes it slightly larger than i
the average premium rate (ISA, 1980b) --ISA's overall loss

‘ratio lS approximately 60% for its crop portfolio and


http:Here,.we

TABLE IV-5.

'LOSS RATIOS (LR) AND PREMIUMS (8) FOR ISA: 1977-1980

pROVINCE: Chlrlqul LOS Santos

|SOURCE: Hogan, 1980a

1431
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roughly 100% for its livestock portfolio.\ It receives B
approximately l47 000 Balboas from the Government of Panama
as an administrative subsidy (ISA 1980a) or about two o
percent of total coverage.- Since the livestock portfolio
is just breaking even, the rest of the administrative costs
(four percent of: the total coverage) must come from pre-
miums paid on crop insurance policies) Thus cropninsur-
ance is not actuarially-fair-overall, andvfrom Table IV-5,
wefsawhthat premiums for rice (rice representing about 46% |
of total coverage for_cropsfand.BO% for the entire port="
folio)yis subsidizing therother crops and the livestock
insurance. Again, as in Mexico, we find that unsophisti-
cated actuarial practicesiare supportinggincome redistri-
bution. Within the agricultural sector., The'notable dif-
ference in Panama is that the level of- direct subsidy to
ISA is very much smaller (twoipercenteversus 48% in Mexico).
The law which created ISA in article}lz (Isa 1978) guaran-
tees one million'Balboas‘idollars) initial capital. These
funds have never been delivered and ISA considers the
million dollars as a kind of a guarantee or reinsurance
against a nationWide disaster which would bankrupt the
insurance-fund., Even so, the guarantee is sufficiently
nebulous that ISA feels compelled to operate in such a way
as to guarantee its finanCial viability through its opera-

tions. ISA is,. then, something fairly close to the kind
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'of insurance agency envzsioned by crop insurance critics--

]a publically owned counterpart»fofa private insurance

'company.’ In light of this, it is interesting tf‘compare

ANAGSA and ISA in terms of their contribution:to*their

‘respective agricultural credit systems.ﬁftﬂ

MIDA -
t~}[ The Ministerio de Desarrollo Agropecuario (Ministry

of Agricultural and Livestock Development) is responsible
for supplying the technical’ information for ‘the crop pro-
'grams which will receive official credit and insurance.,i'
The MIDA takes a somewhat more predominant role in overall

agricultural sector credit planning than is the case in(

Mexico. MIDA is also responsible to providekthe technical

assistance to credit users, and it has the responsibifxty
for the creation and continuing support of the agrarian

reform asentamientos.

Agricultural Subsidy Policy

The Panamanian agricultural credit system does not
vhave a pre-eminent agency or ministry overseeing its opera-
tions in the way in which the Secretaria de Hacienda y
'Credito Publico operates in Mexico. The Ministerio de

JIndustrias y Comercio (Ministry of Industry and Commerce)
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has a representative on the ISA boardlffidirectors, but its ﬁ

frole seems to be to represent the point Of_Vlew?OL the_

broader economy, rather than to supervise and c rdinateix"lf

policy along the lines of Mexico s Hacienda., Thus although
smaller and seemingly more . manageable, Panama s agricul- L
tural credit system seems to suffer more from policy drift -

and inconsistencies than that of Mexico.-75"

2, Panamanian Agricultural Credit- Some General ,

Considerations

We will not repeat the oval diagramming exercises of
earlier sections here, since the results would be Virtually
identical. However, we will refer back to Figure IV-2 e
'in order to focus the discuSSion. First, we noted that in
Panama the lack of sufficient storage facilities reduceq

the effectiveness of price stabilization, since government

warehouses are frequently unable to’accept new. shipment

of basic grains from farmers, who must then find buyers on
‘the local market, usually offering lower prices.' Thus the
arrow between Price Guarantees and Price Risk ought to have
a "?" rather than a "- "" Second, the box, Treasury Agri-
cultural Credit Policy, which affects Interest Rate and
Bank Operating Capital is much less coherent than it
appears, rather it is a policy arisingiout of interinsti-

tutional bargaining. To some extent, crop Credit Insurance
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Premium*Policy is less well oriented toward general social

E M_%»t s.ems _ikely that at least"
vfor the case of rice, the Insurance Premium Rate hasﬂfV"’
(reached the threshold where it can become a: diSincentive

'to borrowing. Since for many policyholders the insurance |
premiums are not actuarially fair, the impact of Insurance
Coverage on Financial ‘Risk'is somewhat diminished. 0verall
then,:it is clear that the effect of insurance on rice
cultivation is to increase the level of investment and
thereby the level of production.\ What redistribution is
taking place Within the agriculture is not oriented by any
specific social policy. In its agreement w1th the Inter-v
american Institute for Agricultural Sciences (IICA), ISA
agreed to put 50% of its coverage into small farm agricul-'
ture. IICA and ISA have been tentatively working with a
definition of a small farm as an agricultural operation -
‘with less than $lO OOO total assets, but very little has |
;been done to actually implement the agreement The clients
'xof the BDA and ISA are ordinarily not among the poorest of
*the poor -- . more typically they are middle: class farmers,

with the exception of the asentamientos. It is interesting,

, to note that the goal to orient ISA's portfolio more toward'

small farmers was not even mentioned in. the annual report
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~of‘th'vyeayain.whichhthe‘igreementfwa‘f’%'““ﬁ (ISA 197

). - Fromswhat we know “fwthe ole o :“;op“insurance

'in the agricultural credit system,vitiwas unrealistic“to

expect ISA to be able to complquith the Sojltoverage'
vagreement. The selection of ISA s portfolio is in the
hands of BDA.f It is the BDA s policy to loan principally
to middle class farmers and to back away from its involve-,
ment with production cooperatives and asentamientos..,ﬂl
Given the central government!s lukewarm commitment to‘
subsidize ISA' s~operations, any moveabanSA to dramatically
increase its portfolio of small farmer policies could
threaten its own financial viability.n A significant change
‘in ISA s operating policy must first require a Significant
commitment at the level of the central government.

/; Comparing ISA and ANAGSA leads to some Significant
insights into the case against crop insurance. ISA could
easily be run in, the black with only minor changes in
loperating procedures and premium rates.‘ We must, however, .
question whether ISA would be performing any. significant
1SOClal function. ANAGSA, on the other hand, clearly has
;made it possible to extend credit to hosts of small farmers
and ejidatarios who could not have qualified for credit due
to lack of collateral. We wonder,,however, if the benefits
of the insurance are great enough to justify the heavy

subsidization required to keep the program from bankruptcy.
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Thes'“questions will be raised again in Chapter 5

‘when w’;consider the problems involved in evaluating crop

fcredit insurance programs.f*

' METHODOLOGICAL NOTE

The data presented in this chapter was collected while
I was employed as a consultant with the Crop Credit Insur-
ance Research Project»of the Interamerican Institute of
Agricultural Sciences in San Jose, Costa Rica.~ The Mexican
'data was obtained principally during a visit to the offices
‘of ANAGSA in Mexico City during the later half of August
‘1979 (Aubey and Hogan, 1979) I made a subsequent trip
ito Mexico City in January 1980. There were also two trips
to Chapingo and Puebla, the sites of the Postgraduate o
College of the National School of Agriculture and Plan :n
)Puebla respectively in February and April of 1980.: While
I was working in san Cristobal Las Casas, Chiapas from
,July 1979 to June 1980, I made several Visits to the
regional office of ANAGSA in Tuxtla Gutierrez. Visits
'were also made to’ the district offices in Tuxtla Gutierrez
’and Tapachula, Chiapas, and to the corresponsalia in San ,
Cristobal Las Casas. Also, I took the opportunity to |
observe the operation of BANRURAL and the district office

of SARH while in San Cristobal Las Casas.
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fThefPanama data .Was: collected on two_trlps to Panama

‘the Panama data file and documents at the Interamerican

:Inst;tute s headquarters 1n San Jose durlng my Vlsit there

fln July 1980.
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CHAPTER 5

GUIDELINES 'FOR THE EMPIRICAL EVALUATION
OF CROP. CREDIT INSURANCE

"Introduction

)‘b' In this chapter, the question of determining‘thel
empirically achievable benefits of crop credit insurance“
kwill bewconsidered First, we will discuss the major
{empirical issues to be addressed Next, we will be con=- ;
sidering the problem of generalizing from the available f”
instances of crop credit insurance which can be subjected
“to an empirical investigation. Lastly, we will discuss the
empirical models to be employed in this research. Specifi-
cally, we w111 look at the microeconomic farm model which .
has been developed and some of the test results produced
by it. SOme suggestions for modification will be made.i
Then, we w111 discuss the model of the agricultural bank.
ijue to limited resources and the difficulty of interagency
:ycooperation, a simplified approach w111 be proposed for ‘the
i empirical research in Mexico and Panama.ilj

i

'IMajor Empirical Issues

The principal ‘issue. in crop credit insurance research ’

"l Does crop credit insurance increase the use’. of agricul-
tural credit? ! ‘ ¥ o :



?actuarially fair, we%know from

gthe ana1ys3_shin .hapters 2 anab: i”:b‘increase in the

’usevffﬂcredit when crop credit insurancewis made available‘
Tis evidence that farmers are risk averse.w we Will discuss
;below some of the conceptual and practical difficulties
which arise when. the insurance is not actuarially-fair.,'
A positive answer to question 1 does not guarantee that |
‘crop credit insurance generates a poSitive net sOCial bene-
'fit. Pirst, we must ask: | e -

‘Z?if Does the increased use of agricultural credit generate
e al positive net social benefit? o S v

i f:It is not impossible that the credit program is sovi
_poorly designed that SOCial costs exceed benefits. :lnf
;the terminology of capital budgeting theory,,crop credit
insurance is a contingent project, its role is to contri-
;bute to the social benefits generated by an independent
pro:ect -- the agricultural credit program., |

_ If,the SOClal rate of return on the additional credit
useferceeds the opportunity cost of proViding the loan
capital, we still must ask:
3. Do‘the benefits generated by crop credit insurance
‘ exceed the cost of providing the insurance?

We have spoken to this point of an actuarially fair

‘insurance scheme. Administrative'and?safety loadings have

been dropped from the premium We will see below that if
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| we are going to insist on compulsory insurance (and most
‘countries have), then the only way we can be sure of not
causing as many production disincentives as. incentives is }
to charge an actuarially fair premium., This means that |
administrative costs and safety reserves must.be covered
-by governmental subsidies. The net social benefit of the
increase in credit use r'aused by the introduction of
‘insurance must cover the administrative costs and safety
reserve costs of the insurance.wi"““"? | S ’ H’

To illustrate this point, conSider the exampie de-?
_fpicted in Figure V-l. Here we return to the static model,
“but extension to the dynamic case is straight forward.
‘Suppose that pOint E represents the income endowment of
'the typical farmer who borrows funds from the agricultural,
*bank Point E' represents the income endowment of the =

same typical farmer who does not use official agricultural
,fcredit. Point E! lies on a higher inditference curve than
fpoint E, and therefore without insurance, the farmer will
‘choose to self-finance production. If we introduce an.v.
actuarially fair insurance, the farmer will now choose to
move along line AB from pOint E to reach pOlnt X on a still
’higher indifference curve. Suppose that the interest rate
charged to the farmer covered the opportunity cost of

capital and the administrative cost of providing the loan.



FIGURE V-1
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,Now the shift from point E"to pOint x represents an’

"increase in the gross 1evelyof production.ﬁ;;

Suppose ncw that we calculate the breakeven premium ‘ﬁ

for the same individual The breakeven premium ;il
include the administrative costs and the safety loading as

,well asmthe expected compensation payment.v Thus'ia S

breakeven premium is simply that premium which will make

the insurance scheme self-sufficient. S
s Suppose that the breakeven premium is led to anh
insurance line like A'B'. 1In this case, the breakeven‘ydfﬁ
:insurance line intersects the 45° ray at a pOint above
‘point x'} which represents the expected income of the
income endowment E'. Here crop credit insurance generates‘~
a net expected benefit which is ‘due to both insurance and
credit, because insurance is a contingent project. |
Now let us look at the case where the breakeven pre- :

mium is much higher.f Line A"B" represents another, more
costly breakeven insurance scheme. Here the insurance
'line}“ntersects the 45° ray well below point X'. Costs
-exceed the benefits in such a case. |

'~ One might want to bring certain distributional consi-
derations to bear in- an instance like this. In Mexico, as
was ‘mentioned earlier, insured credit is offered to certain

groups of farmers who are not financially Viable as part )
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f the Mexican government s rural income distribution

policy. This issue will be raised again below.,f;rpw

Once we have determined that crop credit insuran

does generate a net social benefit, it is interesting to

ask how this benefit is produced, L

4. ,[Does the benefit of crop credit insurance arise from

””the reduction in farm financial risk or from theff?f;

3e in the supply of credit due to better“control»

m°f defaults, or:both? f,;gr;-..»

.,fif farmers are not very risk averse,lasrnoumasset
claims, then the reduction in farm financial risk ought
to produce few changes in the level of production. Even
lf thlS were the case, however, crop credit insurance “,
could be an effective default management mechanism which
will lead to lower interest rates or more lending or both
A risk neutral farmer 1s just as likely to appreciate ”
lower interest rates as a risk averse farmer. Thus,
Roumasset could be correct in his empirical observation of
farmer preferences but incorrect in hlS conclusion on: crop '
credit insurance., .l“ ) ’i_ : o "p . . ' |
i Finally, we have to consider the fact that crop creditv
1nsurance is being undertaken in a particular institutional
.framework and constellation of policies.p We want +to- ‘know, |

' then:
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Si”f'What institutional framework and policy constellation
'tkvis most favorable to crop credit_insu ancv ir terms |
. of administrative costs, production incentives and

" social goals?

'fffOf course, in ‘a particular context there will beva‘
host of specific empirical hypotheses relating to the -‘
conditions, crops, policy specifications and credit terms.
'The five questlons described here will serve as the

reference point for these specific hypotheses.v

vProblems of Generalization

- Most of this thesis has been devoted to the analysxs
of crop credit insurance in a theoregical context. The
reason for this theoretical focus is to aVOid making
premature Judgements on crop credit insurance based on
limited experience. as one of my colleagues in crop |
insurance research, Peter Hazell likes to point out,‘the .
world we live in is only one of ‘many theoretlcally possible
worlds, and it is. not necessarily the most interesting.

In this the31s, we have looked at the crop credit
finsurance programs in Mexico and Panama.l In{terms of@thef\
crop credit insurance programs which could:exist in Space :
and time and within a variety of institutional frameworks,_

, this is a very limited and probably biased sample.p Withinj

o
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another five years of this writing, there may be three of
four more crop credit insurance programs cperating in
Latin America., Even if one were to study all of the dif-l
ferent kinds of crop insurance programs that have existed
to date, the total number would hardly reach thirty - the
most minimal sample size for statistical analyszs on Just y‘
a few variables. ‘ A_‘; “J;f, . |

- In Mexico. today, we. see widespread disappointment with
che existing crop credit insurance program Does this §
prove that crop credit insurance does not work? That it was
'always a bad program? That in a different institutional
framework it might not work? That in .a society with a dif-
ferent set of social goals it might not be satisfactory?

An empirical evaluation of the crop credit insurance

‘program in Mex1co and Panama will give us, not a final
'verdict on crop credit insurance, but information to- help
_\us arrive at a general concluszon. |

| In light of this, it is important to. point out cer-
tain features of actual crop credit insurance programs in
'Mexico and Panama which would seem to detract.fromttheir
overall efficacy. These "deficiencies" are'ailuCorrectabha,
and need to be considered before any final negative Jjudge-
’ment is made on either program. | | | o

A very szgnificant problem in the Panamanian program

is the 1ack of effective price stabilization. In,such a
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e

f{setting, crop credit insurance could well be magnifying

}fthe risk farmers face and the default problem of the Banco

: de Desarrollo Agropecuario, precisely because it is effec-ﬂf
!tive., If farmers respond to the production incentives
¢:At the time of harvest,‘they encounter the warehouses of
-iInstituto de Mercadeo Agropecuario full and must.sell their
fproduct to local grain wholesalers. Because of the very

'the

"general price inelasticity of demand for foodstuffs;
, price of agricultural products will drop more than yields 5
}have been increased leaVing farmers with smaller gross ‘
1incomes (and higher production costs) than they would have ;
fhad Without insurance.f Farmers then.will have lower net
;incomes and more will be forced to choose between subgis-
tence and loan.repayments, leading to higher default rates. |
Belcw, we will pOint out some additional complications
.which crop insuran'e may cause for long-run stabilization

‘policy However, no stabilization policy is as harmful '

as a poorly implemented stabilization policy.n_fﬁb |
“* Another problem With both the Mexican and Panamanian
'programs is the wideSpread deviation of actual premium |
‘rates from those which are actuarially fair.v In Mexico,
;all premium rates ate subSidized --'a point we will return :

to in our discuSSion of crOp insurance as a redistribution




‘_strategy - but the premiums are calculated for often

'~heterogenous groups of farmersi;f'”iﬁh | ) |
Each geographical region in Mexico where official
"zone.~ Within this zone, all borrowers cultivating the

same crop with the same production technology pay the .ame‘
'premium. In Panama, all producers of the same crop uSing
the same production technology in the same province pay
’4the same premium rate., In both cases, the premium rates
were deSigned to be actuarially fair for the group, apart
1from the subSidy in Mexico.

':fi Figure V-2 illustrates the difficulties which can
:arise from this kind of premium rate setting procedure vhen
the group of insured is not sufficiently homogeneous.
Points El and E2 represent the income endowments for indi-
Viduals 1 and 2 in an agroecological zone. If each |
‘ indiVidual were offered an actuarially fair insurance':
.policy, they would pirchase insurance to move from points
El and E2 to points xl ‘and. X2 respectively. However,;iﬁf
”their experience is grouped to produce point E' the inqur-
“ance scheme will then allow them to achieve point x'”f xf
the insurance schame is designed to produce an expected
'income corresponding to pOint x' then the true insurante,,e
line for individual 1 is alglﬁptheatrueiinsurance,line>for

individual 2 is d282;
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M.,Prom pigure viz, we see that individual l is not being

.:off':ed_an actuarially fair insurance policy, while indi-*ﬂ'{
,{vidual 2 is being offered a superfair insurance policy.
;In this example, total income remains the same, I(xl) +
I(x ) = 21(x ), but income has been redistributed from ;!ékif
EindiVidual 1 to individual 2. If points E, and E2 repreeiyb
‘isent the technically, economically and financially optimal.fg
Vproduction levels, then the provision of a superfair - |
:insuravce policy to individual 2 is not an effective pro-ig"
duction incentive; no further gains in income can be
achieved. | |
- On the other hand, offering indiVidual l an actuar-‘

ially unfair insurance policy does constitute a production
~ disincentive which could result in.withdrawal from the
credit program.‘ If individual 1 remains in the credit
;program, assuming economic rationality and conSCiousness
of the unfairness of the insurance policy, an attempt will
| be made to change the endowment from El to E', since with
insurance both have the same expected income. This might B
’come about as a result of less intensive or timely cul-
}tivation practices which were subtle enough not to cause‘

vpcancellation of the insurance policy.\jIn either case, ‘

ytotal income is likely to decrease.!wéfoyv f‘f;f
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v*ﬁ We conclude, therefore, that if the principal goal
TTof crop credit insurance is to increase total income by
;increasing the use of credit, then the best results will '
be attained by keeping the premium rate as close to actuar-b
Aially fair as possible. Under these circumstances, we know;
?that risk averse borrowers will be better off the risk J
;neutral borrower will be indifferent and any loss caused
the risk-seeking borrower will be minimized Where :
'grouping must take place for practical reasons, retro-"
spective reimbursement of low risk farmers should be con-.£:
pSidered after several years of partiCipation. e
| ‘We now turn to the question of subSidization of ’
}fpremium rates in Mexico. Premium.subsidies have. two Justie"
;fications in MBXLCO.k First, in some areas actuarially fair
5premium rates are so high (50 60%) that farmers cannot |
afford to pay them. The qoal of the government of Mexico
.is to keep certain groups of marginal ejido farmers on the
land and out of Mexico City.. Insurance is merely an income
transfer mechanism, and for that particular situation it
is very likely to be as adequate as any other mechanism.
o Most of the total premium rates calculated by ANAGSA
;run between 10 25% and they are not beyond the capacity of
gfthe farmer to pay. Nevertheless, they are all subsidized
hjto some extent. Where difficulties arise in paying the |

””premium, ANAGSA could follow ISA' s lead and have the'.~«



"préﬁium payment incorporated'intoithe;loan. In this way,:,'ﬁ
the premzum.w;ll not become an out-of-pocket expense for'éfp
farmers at a time when their cash reserves are very low.‘h
The money which is saved by eliminating the premium sub- r,:
- sidies can be used to increase the levvl of lending. since*
'capital resources are scarce ‘and premium subsidies produce
;no incentives to increase production, society as a whole
would seem to be better off;without premium subsidies.
Income transfers can be achieved.through other means that
"w1ll not disguise the incentive structure of the credit or
the . insurance. Of course, this. should be undertaken only
hafter the problem of inappropriate group premium.rates has
1been successfully resolved. | “

‘, Finally, we come to the problem of the excess;ve
‘supervisory burden placed on the insurance program. Crop
?credit'insurance programs are designed-to support programs
‘ofiSupervised’agricultural credit. To allarge extent, the
loans are.being supervised twice, even though the bank and
the insurer have the same stated goal'to~increase the use
and productivzty of public investment 1n agriculture.

- In both Mexico and Panama, a climate of rivalry and
'distrust has developed between the insurance programs and
‘the agricultural banks. The banks claim, with some justi-

7fication, that the insurance~programs are,slow, inefficient



fand sometimes unfair- in making compensation payments. Thei;
insurance programs are equally justified in criticizing ,,i
the banks for trying. to use insurance to pay bad loans |
arising from poor planning or moral hazard.

By creating two separate institutions with separate
,_and sometimes competing goals,_it was thought that a kind
'fof healthy competition (checks and balances) would arise.
‘;To a large extent. this has occurred, but at the cost of
-fmaintaining two. separate supervisory staffs.‘l»

k The bank has a clear interest both in increasing the
vlevel of funds loaned and in controlling defaults. The.
problem of using insurance to cover up poor operating pro-
cedures is no different than other kinds of malfeasance,
'corruption and incompetence., To some extent,‘the eiistence
of a separate and sometimes hostile entity (the insurance
agency) may even lessen the bank's internal resolve to set
“?its house in order, because it can sometimes export the
'7consequences of its mistakes to the insurer. N

The insurance program could be set up as. a semi-iT
,3autonomous branch of the agricultural bank. Supervision
fiwould then consist of oversight -of field operations of ’
?the bank staff, not the maimtenance of a duplicate staff.
deuch a branch would have direct access to bank records and

,:would be able to exercisa ratter control than the existing



ﬁauﬁbhomous agencies. Lastly, by tbis incorporation the ?;ff
‘concexrns of the insurance program in terms of the selection
of the portfolio of clients can influence the allocation ;f
‘of loan capital. If the bank attempts. to exploit the
insurance program by covering its bad debts with" 1nsurance
‘compensation payments, it will be forced to deal directly
'with the budget deficits of the insurance program.; It
‘would seem, then, that such a consolidation would both ”:
reduce operating costs through the reduction of duplicatory
staff, and it might encourage a more rational coordination
of insurance and loan polic1es. | | | V

k What about crop credit insurancegfor‘loans provided
-by7priVate lenders°~ There is‘no reason why this program
,would have to end because of the consolidation of bank and
insurer. In fact, this aspect of crop credit insurance
gives little ev1dence of success, the ant1czpated rush by
private lenders to provide insured loans to small farmers
has not" materialized. In Mexico in the last few years,
there has been an increase in private lendinq co small -
1farmers, with and w1thout insurance. The govermuent of
Mexico requires private banks to dedicate a specified per-
centage of ‘their portfolio to small farmer agziculture.
This, not insurance, appears. to be responSible for the

increase in private lending. In Panama, there is almost
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.ino private lending to small farm agriculture, what there

-?is is almost entirely uninsured. At the present, any
»reasons we might offer for such a poor response to cropsl
credit insurance by private lenders would.be purely specu-

lative.

Coordination of Price Stabilization and Cro Credit '
nsurance Programs ,, R

In Chapter 2, it‘was demonstrated that the introduc-

tion of crop credit insurance where prices were unstabi-
' lized and where a negative correlation existed between
5~prices and yields would result in a final income stream
”ﬁtmore variable than before. All of the five Latin American‘
ifnations (Mexico, Panama, Ecuador, BoliVia and Venezuela)
lwhich have or are contemplating the initiation of crop
,'credit insurance programs are running substantial deficits
in the production of basic grains.' Of these, only Mexico
has any significant experience as a basic grain exporter.
f Technical change in agriculture often has a long run
”ﬁnegative impact on producers.< This has occurred in a num-
}ber of countries where price stabilization was either not'
li;implemented or was ineffective.i Consider the SlmplP '
hexample depicted in Figure V—3a.i Here we assume stable
,_consumer preferences and a price (P) inelastic demand for

' lfood (Q) 1 represents the supply function based on the



FIGURE V-3
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:technology available 1n Period l % :éirepresents an inter-m
mediate case where technical change has taken place but
is incomplete. Finally, s 84 represents the final and comrv<“”
plete stage of technical change.f We. can see that gross B
farm revenue is declining as the supply curve is shifted .

to the right:
PQ; ’-Péqus'Pabdﬁ?f

: Suppose now that this process of technical change was
"being induced by the 1ntroduction of crop credit insurance.
‘In this case, the scenario depicted in Figure V-3b 1s f;
‘possible. Poxnt E1 represents the distribution of income :
across states of nature when a producer is on supply curvef
lsl" Point Ez represents the intermediate case where tech-z
nical change and income stabilization are at an inter-v
mediate stage. Point E3 represents the typical producer s
final gross income pOSltlon, where production 1s described
‘by the supply curve S3 and stabilization is complete. |

If the individual producer were risk averse, the

}movement from poznt{Ei to E3 represents a real welfare

gain.; If, on' the'other hanc, ‘the turmer were risk neutral,
po;nts El and x would lie on the same indifference curve
‘and pOlnt E3 would represent a real loss of welfare. We
are making the assumption here that net income (the true f

decision variable) is in constant proportion to gross



income. ‘Since the marginal product of labor increases as
the level of capital increases, it is possible that dis- B
posable income will rise even as the gross income declines.
Most Latin American nations. subsidize the cost of farm n%'
inputs, like fertilizer, seeds and pesticides, as part of
their technical change programs.‘ Even so, the relative ‘
benefits to risk averse and risk neutral farmers will o
remain.‘)'g}uff-~“ , Y : :

| Pigure vh3a is a fairly good representation of how
price stabilization works in most developing countries.
Price stabilization generally means a guarantee or floor
;on prices of specified products during the present pro-
iduction cycle and a. softening of price fluctuations from
;period to period.s Price stabilization does generally
fignore long term trends.: For example, in Figure V- =3a, if
prices were maintained at Pl' by the completion of the
etechnical change process, there would be enormous sur-
pluses '(Q3"Ql)' all of which the government would have
to buy at Pl‘ The demands from the urban constituency to
share in benefits of technical progress would be diffi-
‘cult to refuse in such a case.

Thus, given the very reasonable assumption of price

¥inelasticity of demand for foodstuffs and a price stabi-

flization policy oriented toward short term equilibrium,
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‘fit seems likely that crop credit 1nsurance, to the extent

?that it is successful in inducing‘technical change in
fagricultural production, is more likely to benefit the
risk averse farmer and the consumer than the risk neutral
farmer. Analysis of this question deserves a much more |
complete treatment than we can give it here. In terms of
- the empirioal research, this conclusion points out the
1need to study crop credit insurance in terms of a sectoral'

agricultural planning analysis procese.

Models for Empirical Research

In late 1979, work began to develop an empirical
"model which could be employed in crop credit 1nsurance
research in Mexico and Panama. Hazellk(1980a),proposed
the original version of the modelswhich}wasisubsequently
revised and tested with the help or theyauthorl(ﬂogan,
1980b). The most recent versionfofithe empirical mode".
can be chiracterized as a~sim§iefge¢qursé, stochastic
linear‘programming model.withifivepdiscrete states of
nature and five production techno1ogies involving three
vdifferent crops. The mathematical formulation of. the

'latest version is the- follow1ng.

(objective function)

‘max U(I) = E(I )'- RcI @)
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subject to:
(average income identity)

1 ol o
E(I ) -= z I = 0 (2)
g ',?’ s-l 8.

(income ident;ty in state of nature s)
o SN i "‘”**'”" “NT‘ e
I RC g x # 1L + Vg I 2

" pal B -

;;Qw;ﬁyg'}{df S - o .
=R (E- 8 )u =0;8s=1,...,8 3)
T“ghfljﬁ.és B SR =

(debt repayment in state s) -
'\"igi-rmb +vs z M i ,sr=_{1,.v..,’s 4)

(average debt repayment) . ;
" E(I ) - Los E(v ) + E’b ) a E(M,) (5)

'tc_iréd.ilt zréquiréiﬁént)
N:g ’ », .r»:Na :

T w.x # e u. = Li- Q < 0 \ (6
nal BD n=1 kn n - (6)
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‘(own resources)

 VEby +Q & B (7)

(credit limit from of,fiéifa'i’-“ba_nk) |
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(cropfinsurance limit)

Lx -u zo;‘n'al,...,u

(technical constraints)
‘f.ag” < £
(subeistehce requirémehts) |
€ns*n * Bpg - qns > ; I 3“ CQ
g = 1'-00'5 n 81’00 oN

(anti-dumping constraint)

qus S“O';Asalpooo's nﬂl,...;N;
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(risk identifY)QT
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where

5;3 U( ) 1s the utility function,_

E( ) is the expectation operator,
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o
1;$3ﬂ
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(i;;,



'matrix of technical coefficients,mjmf‘°ﬁ'

,ﬁ~a vectOr of resources availabilities;

,iéhiis a’ vector of crop production actiVities,if

:téviiszthe'insurance premium rate for crop activity n,;

vunfisfthe.insurance coverage for crop activity 3, ,

;va'is the financial requirement for crop activity n;

Qbfkis‘the-amount of- ‘official credit loaned,; |

vg is the amountiof informal credit in state.of

W;:~nature s; |

;Bs‘is;the amount of own financial resources;

;Q ~is the amount of: own resources invested in crop
ifproduction, i.e., equity, _’ ’d

j‘l'b."':l.s own resources used for consumption in state s,

ais the risk aversion coefficient,

fis the standard deviation of income:ifci7;3;f~a

fdﬂ?is the deviation of actual from expected,income

H‘;fin state of nature s,‘

{N‘{is the number of crops under cultivation

gsﬂﬁis ‘the number of states of nature,.“ww

‘i‘th Hazell transformation,

me;physical increment to home consumption;of
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e is the

pnature

0. _ is the
:,s“nature‘

h7~piswthe;

?nnature

‘ﬂis the

M ;}is the

“'upnature

'Tqvanfvariance formulation.

ffwith the model

fqin state of nature s, *;;ﬁ%r$]pf*~w
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he physical output of crop n in state of -
Qéifﬁiﬁﬁ"ﬁjf“*“"’ N

fmaximum per hectare loan level for crop n,

net income in state of nature s,

‘production cost.per hectare °f*9r°égna]f‘
‘official lending rate; :
'informal interest rate,t v

}sellinq price of crop n in state of nature

quantity of crop n thased in state of
s; I R kR

purchase pidce of eropin. in state of

quantity of crop n purchased in state of
‘s, S SR n

,total insurance compensation for crop n

cash subsistence requirement in state of

fiobjective functionw}l) of the farm model is a

aIn“the exercises performed

the risk averSion parameter was varied

:fparametrically from 0 (risk neutral) to 2 5.' In general,

fthere was no change in the bas;s after R = 1 0



| Income in each state of nature is defined in (3).”
‘Income consists of sales minus purchases minus official
and recourse 1nterest plus the net insurance compensation
. in that state of nature. Compensation */as paid when
;yields fell below 80% of the average level. There were
two compensation options employed. Option A paid 140% of;
‘the recommended credit limit per hectare (L*). Option B;p

;paid the difference between the actual and expected

Vrevenues.-,,;[ﬁgfﬂ:{“ £t

. Ilieach state‘of nature,_the model was constrained
ito’meet certain cash subsistence requirements, M . Dis—
| posable farm income had to cover loan repayment (L) and
meet subsistence requirements. In any state of nature,
recourse savings and recourse borrowing could be used to
supplement disposable‘income (4), but overall‘income had
to cover all loan repayment (s) |

Financial requirements (6) were determined according
to per hectare specifications for each crop. The model
cou}d either borrow (L) or self-finance (Q) to meetﬂthese‘
financial requirements. Own resources could be used |
either to meet consumption needs or for investment \7)
Official credit was restricted in its use to investment
_purposes (8). " | =

Insurance coverage could not exceed the amount of
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fcropﬁexceed the amount of official credit authorized for .

{that;crop’(although some self-financing of the financial f
frequirements was allowed)(lO). SR :
"'ix The model’ was constrained to provide a minimum diet
fc which was adjusted upward according to the level of
fincome () (12). To prevent the dumping of production
_into subSistence consumption when the risk aversion para-
meter became very large, the model was constrained to’p

psell no more phy3ica1 units of production than it had

fproduced

""ﬁConstraint sets‘(14) and“(15) represenypthe MOTAD
S ,approach toiquadraticgpr°'

fgramming developed.by Hazell (1971) The coefficient .
ﬁin (15) represents the appropriate transformation of the
sum of absolute deviatioms in orderhto produce a standard
deviation based on the F sampling‘diStribution (OI);

The model just'presented hasftwo shortcomings. First
the utility function represented in (1) does not possess
;the property of diminishing marginal utility of income.
aThe mean—variance approach can iead to some bizarre beha-
vior. 'For example, when this model'was implemented using
Panamanian data (Hogan, 1980b), it was discovered that as

the risk averSion coefficient rose above 1 0 the model

‘would purchase subsistence goods at a high price and sell



at a lower price in order:to”;edooe positive deViatiohshd.
in expected income; (13) wassimposed to prevent this. The
model then proceeded to duﬁp production into home consump-
ticn in order to reduce variance. While it is true that
.these deficiencies can be counteracted through additional

restrlctions, they point to basic flaws in the mean-vara-
.ance model (see Roumasset, et al., Chp. 1).

My suggestaon is that the mean-variance model be |
abandoned, allowing us to dispose of the MOTAD rows also.
,Instead of (1), the follow;ng objective function should
dbe used.l, L |
" ;i;slg,& o

max U =;ﬂ%:-2 L UL

o g aess e

as

‘,ffthe 1ncome 1ine is dlvided into J

(

'*tequal segments, each w1th a unlque

?J‘assoc1ated W1th it. é



AThisi;orm.of a segmented utility function with diminishing

‘utilitywcan be ranged parametrically almost as eaSily as:ﬁ'”
'cthe moan—variance ‘approach. The theoretical foundations
of this model are clearly developed in this thesis and
based upon the states of nature approach. The anomaious ,
behavior cbserved with the mean-variance model will dis-‘
‘appear. | |

_ The second shortcoming of the existing model is that
it~does not deal with the problem of default. Hazell
(1981) in a separate research effort has advocated a
chance-constrained formulation. Specifically, (5) would
be reformulated as: o

o (1,-E@) . K-E@) ", PRI
= 2 —f 2 1w 5

'where'{f’;-;f}?gﬁrf;;‘.A i R -
| a is the probability of noncompliance With the goal
statement in the curly brackets and

K 3 M + L, the subsistence consumption requirement

The certainty equivalent of (5') is derived by Hazell: -




¥9i;‘

where:
K is the standard normal deviate associated with a
the probability level. | ‘

oy Chance constrained programming has been shown to be
?a deficient modelling and computational technique (Hogan,
ﬁMorris and Thompson, 1981) Principal among these defi-
5ciencies is the inability to select the optimal level of
fa in a way that is not essentially arbitrary except by
‘soIVing the conceptually and computationally difficult
;problem which the chance constrained approach was used
hto avoid. Even supposing that through some intuitional
process the optimal level- of a can be perceived, the
resulting model is still,seriously lacking in managerial
relevance. e ”‘ lﬁh. N |

| Consider the implication of (5a'): it says that
assuming a particular probability distribution for incone,

‘we should selec_?cropping actiVities which result in.

ltexpected income‘covering loan repayment and subsistence
zneeds at least (l a) 100% of the time. This is. to say

”“a -100% of the time these needs do not have to be

‘metA.that is, we can default on the loan or starve.“hif
fp"h;In the chance constrained model there is no penalt"
ifo ;not achieving the goal within the probability state-

'ment. We saw in Chapter 3 that defaults do, in fact,}t
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iaffect the borrower,'either througn an increased interest‘.

‘rate or lower levels of‘lending;ffTo ignore these costs

would be to ignore one of the basic research hypotheses~
proposed earlier, that crop credit insurance may be effec-*
tive in controlling defaults. To 1ncorporate this feature:

in the present model,‘(5) can be rewritten as-.““

E() - L - E(v) + E(b)w 2 My (5")

:In addition, we must. add - ﬂ.+lﬂ D to the obgective func-
tion, representing loan repayment with interest at the H
1nformal interest rate. A better treatment of the default
issue would be possible with a multi-stage model, wherein
the penalty of default would be both loan repayment with
1nterest but uiso exclusion: from the credit system until
the loan is repayed . ‘yv‘vf‘ | |

The model in revised form can be tested wzthin two

;orﬁthree years wzth data now being collected in Panama.

fThhfrev1sed model should be tested w;th the data used to

_‘Je‘original model.

~;§i;;In Chapter 3 (eq. 32), we formulated a very szmple
model for an agricultural bank. An extension of this
fmodel~to the(case.of a bank w;th,several classes of loans

is:y



oo i) - GG, an

st frfn Dn(k) mm LN

agency and the agricultural bank in either Mexico or Pana-
ma impedes the empirical implementation like that depicted
in (17) As ‘an alternative, a simplified approach can be
pursued with only minimal cooperation required from the

agricultural bank

Here is presented a simple model&with which to

estimate the benefits of croplhredit ins°%anceh

social benefit o Ainsured credit can be eStimated by

taking into account“the following components. ’

SRR = (1+1)1 ~ AC; D~ -AC;~AD; S +AGSRR;
(18)

,lathe rate of administrative cost of the loan;
fi'the rate of subsidy in the interest rate,f
‘/h”ﬁgl e., SL = i - K, where K is the 1nterQSFr?§#9¢

;fpaid by the borrower,
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‘D - {is the rate of default without insurance,
?18 the rate of administrative cost of the g,l
"finsurance,A o ,‘ o ”“‘, e | |
”?is the rate of subsidy in the premium rate, ,
;is the change in the default rate due to insur-
| _fiance, AJ,,M; S p: _i j e
,AGSRR is the change in the gross social rate of
return due to insurance. ' | |

'The gross social rate oE return requires a more precise

’definition.: Apyumep'hatkfor;rome crop for which loankfff

1funds are bein’ made available, duction function

'where-ﬁ"’"

Q represents self financedfinputs)f

L represents debt-financed inputsrk

The gross ocial rate of retu’ ﬁforﬁan“adaiﬁia'%;q

‘dollar of loan funds lS.“

~wheze

R G M e g A L T IR SE
P is the price of'the agricultural:product and
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dW/3L-is the marginal'physical product of the debt- -
financed input.’
1t we introduce crop eredit insurance, (19) becomes:
GSRRy = P« aW(Q,L,I)/3L (21)

where
GSRRI is the gross social rate of return when credit g
is insured, i.e., with the production function

w = W(Q,L,I), I belng the insurance.,Vf‘f,'

Thus, the change 1n the gross social rate of return due
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Thus, the benefit £or crop credit insurance conszsts
‘Qof the change in the gross rate of social output resultinc
]from the introduction of insurance, the change in the fi
‘default rate of the credit program and the rate of admin-
idistrative cost to administer the insurance scheme.- If
'there is a premium subsidy, it wzll increase the gross
Vsocia? rate of return, therefore, we subtract off the
‘premium subsidy, since it is a transfer payment.
; The rate of net social benefit due .to crop credit
ginsurance will provide a summary statistic with which to
':calculate the total value of the crop credit insurance
~program. The total coverage of’ a crop credit 1nsurance

‘program 1s approx1mately equal to the value of the loan _

-portfolio of the credit program. Thusipthe total benefit

Tof insurance is:
TB=V:C (25)

TB is total benefit,

Zéf?:s total wzverage, and

‘V?7is the net social benefit rate of the insurance.

'The empirical estimation of (24) can proceed in the

,folJowing manner:
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1.‘ From the Banco Nacional de Credito Rural in Mexico

iiand the Banco de Desarrollo Agropecuario in Panama,

?Ainformation of the administrative costs of credit |
J(ACL), the default rate on insured credit (D+AD ) and
'the interest rate subsidy (S ) will be obtained |

tnFrom the Aseguradora Nacional Agricola y Ganadera,

s. A., in Mexico and the Instituto de Seguro Agro-

fpecuario in Panama, informatinn on'the administrative

costs of crop insurance (Aci)qand_the premium subsidy
rate (SI) can be obtained.

In Mexico, from the SAM group (Sistema Alimentario

- Mexicano), information of:the social discount rate (i),

the gross social rate of return on agricultural credit

with and without insurance (GSRR and GSRRI), and the

deffault rate on 'uninsured agricultural credit (D) can

be obtained. .GSRRI and D will be estimated usingithe

redesigned agricultural planning model (CHAC) , which

"has been recently utilized to%test;the benefits of the

new insurance rates for the SAM7oilot regions (Hazell,

1981). These exercises can be easily repeated with

minor modifications. to address the issue raised in

this section. - In Panama, the farm model mentioned

tabove will be used: to produce the information on the
‘uninsured default rate and the gross. social rate of

vreturn in the same way the CHAC model will be employed.
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The results of these analyses must. be interpreted
*fwith some caution.f We will not have attempted a complete
ﬁmodel of the agricultural credit system, and therefore }
’the results will be conditioned by the state of the system
g at the point of measurement. In ;articular, we should
hvnot be surprised to find a negative social rate of return .
in Panama, given the ineffectiveness of the price stabili-

‘%zation program.* In Mexico,7so}many policies have changed

‘simultaneously under the Mexican Food System (SAM), that
hit.will probably not be possible to isolate the effects,
yof insurance from the effects of the ‘new input subsidies.}
| A preferred approach to this issue is to develop a
mathematical model of the entire agricultural credit
.system. At present, the crop credit insurance research
project‘has neither the resources nor the desire_tofundere
rtake such an effort._ It'would'seem;‘then, that”decisions
’will have to be based on a piecemeal analysis which Will

-not fully answer all of the relevant questions._

}Conclusions

‘ In this;chapter, we havewdiscussed,the prinCipal

}gmblrisal search issues which shouldi e~addressed in
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drawing general conclusions from the rather limited set
of experiences available for empirical investigation.
Lastly, the empirical farm model to be used in investi-
gating the impact of crop credit insurance on the willing-
ness to borrow was reviewed and modifications were sug-;
gested. Also, a simple model for estimating the effect

of crop credit insurance on the agricultural bank s

ilending practices was prpposed.;
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CHAPTER 6
SUMMARY'AND CONCLUSIONS

‘“InCChapter l, it was explained that crop credit

:Jinsurance arose in response to difficulties presented by

‘7small‘farmers in agricultural credit programs in. devel- ;
oping countries. Crop credit insurance‘wasseen as a' “

method to control loan defaults and the resulting decapi-
talization of agricultural credit programs. It was alsoj

hoped- that crop credit insuranceAwould reduce small

farmer reluctance to participate in agricultural credit

5 we alsoireviewed the progress which has been made to:

dateﬁiy the Cropi%redit Insurance Research Project of thej'
Interamerican Institute of Agricultural Sciences. The
purpose of this the515 was explained to be the development

of a conceptual foundation for the farm level and: insti-ﬁf

tutional research which is now underway in Panama“Ecua-h;

dor and Bolivia.

In Chapter 2 the importance of determinwggbtheVTJJ
correlation between crop yields and crop prices was;f?m

explained Wheze yields and prices are negatively cor-.

related piecemeal price stabilizatili-or'crop insurance
may actually make farm gross revenue more variable than

before.
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,jand the importance of the debt/equity ratio was explored.;
gEIt was shown that as the debt/equity ratio increases,r “
”7the farmer's net income will become increasingly risky.pe
'fIt was reasoned that very poor farmers, farmers with |
1ittle equity, are often asked to accept very high debt/
equity ratios as a result of participation in agricultural
1credit programs.; This, rather than a "culture of poverty

:mentality, explains‘sm'll farmer relectance to partici-f”

AY‘NA we, then, distinguish crop credit insurance fromw
?”other types of crop insurance._ Crop credit 1nsurance
fis used w;thin the framework of a supervised credit |
nprogram and coverage limits are linked to the quantity
,Of the 1oan.f,” | . | k

i':A mathematical model of crop insurance was adapted

‘7from the work_of Issac Ehrlich'andtGary Becker (1972)
a%This model was used in the static context to demonstrate
fthe conditions under which the risk averse farmer would
_choose crop credit insurance. The effects of deductibles
and coinsurance on farmer cecis;on making were explored.
It was demonstrated that the non-risk averse decision i;

‘makers might not be 1n3ured by compulsory insurance.: The

’ ”frisk neutral decision; aker was shown to be indifferent
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yto insurance, while the” isk se'king‘fafiff'would suffer

na welfare loss but. onlyii(‘geasonable gambing opportun-"
ﬂities do not exist in the society._

The effect of crop credit insurance on the adoption
;of new ‘and riskier technology was explored.‘ .It was shown
jthat conditions can exist in which risk aversion alone
:will inhibit the adoption of new and profitable technology
;because the technical change involved a major increase in
»indebtedness. An actuarially fair insurance scheme was
~shown to be effective ‘An.overcoming the risk magnification
effects of greater indebtedness.

Finally, in the static context crop credit insurance
,was compared to two alternative risk management strate-;f
gies~- share tenancy and crop diversification.w We saw Qt'
:that in some instances crop diversification might make
crop insurance superfluous, but that these cases were i'
likely to be rare. Where crop diversification was under-

]taken to enhance resource allocation, it was remarked that

;an ‘insurance policy could be devised to cover the diver-'

‘Slfled cropping pattv

Share tenancy was examined as afpalternative to crop

‘insurance.j Except‘in the extraordinary case;where:share

tenancy makes,gossible a change in the scale of produc-ﬁﬁ

tion_”hich brings‘“bout a reduction in gross revenug:

variability, share tenancy cannot offer the same degree
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of ‘Tisk reduction obtainable through croﬁ credit insux-

ince igIt is, however, an empirical question whethsr'a:
Eparticular crop credit insurance scheme with deductibles,
’coinsurance, exclusions and administrative overhead is
preferable to existing share tenant contracts.

In Chapter 3, the static insurance modelywasvadapted
to a dynamic (two period) setting.: It.was~shown'assuming
the diminishinq marqinal utility model of risk aversion
Ethat the deciSions to allocate income across time and |
jstates of nature are independent. ‘Therefore, | intertem?
'poral utility optimization will determine the level of
expected income in each time period, and insurance or
“other risk management devices will be employed to smooth
out the income stream across states of nature. In this
"context, crop insurance was shown to be an effective
strategy for risk managment,-in comparison to forced
' savings and forecasting.ﬁn. . , N
| Forced savzngs was demonstrated ineffective in re-
;nducing the riskiness of the income stream, unless a
fﬁsubSistence floor model of risk aversion were adoptnd.
fForecasting 'can, in conjunction with a perfect bond mar-
ket, reduce the riskiness of the net income stream.
ftHowever, when costless forecastinq was compared to: cost-
'hless crop 1nsurance, the crop insurance was. shown to be

fSuperior. i
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The dynamic model of'crop insurance was adapted to

investigate the process of technicalwchange.'
was shown that the risk averse farmer might choose tradi-
tional over modern technology in spite of the economic
superiority of the latter.-i Again, the increased indebted-
“ness required to adopt the new technology was responsible -
’ for the choice not to modernize. An actuarially fair
<vinsurance scheme would make it possible to overcome these
frisk conSiderations and adopt the new., technology.

Finally, we reViewed a model of an agricultural bank,

iand it was: shown thatfloan}defaults will either increase

ethe interest rate charged borrowers or decapitalize tne
;bank We discussed how crop credit insurance might help
1§t1:reduce defaults ‘and to increase the ~optimal level of
'lending.f It was demonstrated that all kinds of borrOWing
,farmers (risk averse, risk neutral and risk seeking)
‘vmight benefit from a compulsory crop credit insurance ”
‘]program, if the insurance is effective in imprOVing the
supply or the price of credit. o “ |
In Chapter 4 we began with a simple illustration

"of the theory of the Second Best which requires that

| economic policy analysis take account of institutional

ffactors.ﬁ A general model of the agricultural credit

;system in a developing country was presented This model
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"tedﬁhow the price stabilization, food importation,5

;agricultural?credit, insurance and technical change

B

ijIICIeS influence farmer decision making.

.,‘The credit system model was then applied in detail

;to the case of Mexico. The implications of this analySis
gwere that the Mexican insurer (ANAGSA) had little power
fto influence its own institutional or financial viability.
jcriticisms of ANAGSA being too expensive have ignored the
;institutional context in which the insurer must operate
:and the costs which the deciSions of other official ‘
institutions have imposed on it, |

u Next, we analyzed the crop credit insurance program
-in Panama (ISA).f Here again, we found the insurer very
‘much_Circumscribed in its abilitynto,guarantee its own
financial viability. The relationship between the agri-
cultural bank and the insurer is. as’in’Mexico, strained.
:The insurance scheme, unlike MeXico, receives a very
modest subsidy from the central government and relies on
factuarially unfair premiums on mechanized rice to cover
.administrative costs and compensation payments for crops
with'high loss ratios.

‘ :; A major problem in the Panamanian agricultural credit
system springs from the ineffectiveness of the price |
stabilization program.i The stabilization agency (IMA) is

frequently unable to accept farmer grain shipments.»'
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In Chapter 5 the five PrinCipal research lssues
-for crop credit insurance were presented. S T
-lﬁﬂfD°es crop credit insurance increase the use of agri-

*5chultural credit?

éiﬁfnoes the increased use of agricultural credit gener-

ufate ‘a poSitive net social benefit’

3f$fno the benefits generated by crop ‘credit insurance
t*Tfexceed ‘the cost of . proViding the insurance? 5

4:ffDoes the benefit of crOp credit insurance arise from

the reduction in farm financial risk or from the.éj*l

‘increase in the supply of credit due to better control

*r=of defaults, or both? ;Q“'

‘S;C"What institutional framework and policy constellation

iis most favorable to crop credit insurance in terms -

ﬁof administrative costs;&production incentivesqand”y'

fsocial goals.ffttw

Before presenting the empirical mod:ls for data

lanalysis, several problems with the existing programs in;
',Mexico and Panama ‘were discussed. The major problem in;ﬁ
- Panama is the lack of effective price stabilization.gﬁln*

‘both Mexico and Panama, the practice of not offering
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;actuarially fair premiums“wasy”riticized because of the

production disincentives created‘thereby.P;Lf?;f;;:if}
practice of premium rate subsidies in Mexico”vas examined
.and found to be often unnecessary. Lastly, it was po;nted
out that overall.administrative costs,of'the.agricultural
'credit system could be substantially reduced by incorpor-
ating the insurance program into the agricultural bank. |
This would eliminate much of the duplicatory supervisory
effort and would force the agricultural bank to take into
account insurance considerations in the selection of its
portfolio of loans..
| Wo then reviewed the empirical farm model which has
'been prepared to analyze the microeconomic data from
Panama Some modifications to the farm model were offered.

| Given the difficulty and expense in performing a
’full-scale systems analys;s oi the agricultural credit
fsystem in either Mexico or Panama, a ‘simplified procedure
for estimating the net social benefit of crop credit
insurance was proposed This procedure can be applied
in'both Mexico' and Panama.»

The general conclusion of this thesis 18 that crop

credit insurance is an agricultural development strategy

worthy of further study There*isﬁno ;prior reason to

-believe that crop credit insurance is unnecessary, exces-
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‘sively costly or unproductive. ‘Itiis clear‘that there
‘are some‘circumstances in~whiéhiqtbﬁféiediﬁﬁinéu:ancéfmay 
‘not be indicated; it is not a universal palliative for
‘all the problems of supervised credit. Furthetmcré}-it
‘is possible that crop credit insurance may not be gener-
faiifzeffective in the absence of price stabilization.

%il of these considerations argue for a systems apprbaéh
itdfégricultﬁralfcrédit research, rather than;;heyédtﬁal '

‘piecemeal approach.
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