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1. Executive Summary 3

After a very brief review of the functioning of the Indonesian

agricultural sector, it was determined that the implementation of a

crop insurance program would serve to support the government's policy

of stimulating agricultural production through both intensifying and

extensifying farm level activities. Insurance is a means for increasing

the efficiency with which social as well as private resources are

used.

Two distinct programs were identified as being technically feasible.

One would insure rice farmers based on the average production of their

village or some other, larger area of land. The second program would

insure small holder estate-crop farmers based on the individual yield

each delivered to the processing plant.

The Government of Indonesia should assign a task force to carry

out a detailed analysis and design study aimed at implementing a pilot

and eventually, a full-scale, nationwide program. Because of the

potential usefulness of crop insurance to stimulate agriculture in

other nations, the Government should invite international organizations

involved in agriculture development to participate. • •



II. Introduction 4

Before a crop insurance program is begun, all ~arties to it should

have a good idea as to how it will operate and what results are to be

expected. Because crop insurance is such a new program (~he oldest are

only 42 year old) and there are so few programs in existance (15 world

wide), the present paper is designed to provide general education as

well as discuss two models which might be feasible for Indonesia.

It is expected that some time must elapse after the presentation of

this report and the commencement of a full scale analysis and design effort.

That period of time should be used to arrive at a general consensus on

the shape and scope of the final program and the necessary process for

getting there.

This report, therefore, does not enter into detail on certain

aspects (eg-budget requirements), but as mentioned above, presents

information to support the decision to begin or not an analysis and

desigt\ .·f:udy.

The consultants appreciate having had the opportunity to observe

the Indonesian agricultural system and to comment on the appropriate-

ness of crop insurance as a development tool in the present situation.
'i •

We should be very happy to assist in any feasible manner in the future

should the opportunity arise.



III. Objectives 5

There are two main reasons for considering crop insurance. One

is the effect on the farmer; the other--the effect on the government

and it's programs.

A. The first reason is to improve the economic and social welfare

of the small farmer through the stabilization of farm income and

food crop production. More specific objectives under this heading

are:

1. To encourage the farmer to increase production by reducing

the risks involved in using modern technology.

2. To encourage the farmer to extend his operation to larger

hectarage, whenever possible, by reducing the risk in using

additional credit and making additional investments.

3. Stabilizing the farmer's economic position will also have a

stabilizing effect on the overall food supply as it will allow

the farmer to continue producing his optimal crop even though

it may involve considerable cash outlays and risk.

B. The second main objective is to assure optimum use of government

funds supplied to the agricultural sector.
• •

1. To establish a government subsidized crop insurance program

whereby the credit of the farmer is guaranteed through an

insurance mechanism thus freeing up additional funds for use

in other areas.

2. To improve the success factor for program such as BlMAS which

are trying to promote the modernization of agriculture.

3. To provide feedback from, and promote acceptance of government

programs.



IV. Two Models of Crop Insurance Programs 6

The shape of any crop insurance program must depend on the functions

to be executed. These functions are:

A. Farmer Enrollment: How will the insurance be "sold" to the

farmers? How will they be informed, signed-up, and have

their premiums collected?

B. Rate Making: How will the rates be made and revised?

C. Guarantees: What sort and level of guarantee will be given?

D. Underwriting: How will the insurer assure itself that asssump-

tions upon which the rates are based are not violated? How

will it assure that not only people likely to have losses will

buy insurance? (Insurance, after all, is based on the)

premise that some good and some poor risks will be mixed to

produce average and stable loss results.)

E. Loss Adjustment: How will losses be measured?

F. Loss Paymen£: How will loss payments be delivered to the

farmers?

Add to the functions listed above the constraints that the system

must be low cost and effective and one has the necessary information with
• •

which to begin building an insurance model. Now, let us examine two

possible models for Indonesia and how these will permit the exercise of

the functions listed below.

Area Yield Rice Insurance

We believe that an area yield insurance program on rice is feasible

in Indonesia. It would operate in the following manner.

A. Farmer enrollment would be handled through the credit system.

The insurance company would enter into a contract by which the

lender would agree to require insurance for all borrowers who



intend to grow rice in specified areas. The BIMAS agents

would carry general information to the villages and the

lenders would provide point-of-credit information. The

application for insurance would be incorporated into the loan

application. The premium payment would be added to the

farmer's loan and would be forwarded to the insurer by the

lender. In the beginning t only farmers receiving credit

from official and formal sources would obtain insurance.

Social justice t however t requires that farmers unable to

obtain formal credit not be discriminated against. Even

tuallYt the insurer could incorporate these farmers through

agreements with informal lenders.

B. Rate making in the beginning must be based primarliy on

judgment. The data that does exist is indicative rather than

definitive. As the program proceeds t experience rating (or the

incorporation of loss results as they occur) will permit the

rates to be improved. See Annex E for a discussion of experience

rating.

C. Guarantees offered will be on an area basis. For example, the

insurer would guarantee that all the irrigated la~ds in one

village would produce one result and all the dry rice land in

that village would produce another. The level of the guarantee

would be no more than 75% of the normally expected yield.

D. Underwriting would be taken care of automatically by the fact

that the credit source creates a group which is formed for

purposes other than insurance. Since there would be no

voluntary sales, there would be no need to set up a special

underwriting department.



E. Loss adjustment would be done by taking sample cuttings

on a small number of farms in the insured area. The insurer

should do this with its own personnel and should be sure that

the farms used for this purpose are ones which have employed

the agreed-upon management practices. The loss adjusters

would be part-time employees of the insurer working under

the supervision of full-time employees.

F. Loss payments would be made through the credit agency. The

insurer would send a notice to the farmer that a deposit had

been made to his account at the bank. The bank would payoff

his loan and he would withdraw the balance in cash. The

insurer would send separately a notice to each farmer. This

could be done by the BIMAS agent.

At this time we do not recommend that an insurance program be begun

for other food crops unless there be arl!aS of strong concentration of

these crops. The area yield nature of the insurance requires that the

insured crop be widely planted. Othe~rlse only a few farmers would be

insured in an area and one would be reduced to doing loss adjustment by

the excellent, but expensive, individual yield system.

Individual Yield Small Holder Estate Crop Insurance • •

We believe that it might also be feasible to insure some of the

small holder estate crops. It is desirable to do so because the

insurance would improve the farmer's willingness to intensify and to

extensify their operations and because the same healthy effect on the

credit system would be realized. It is the guarantee and loss adjust

ment systems that would differ here from those of the rice program.



A. Loss adjustment would be done by using the records of what

the farmers delivered to the processing plant. The insurer

would want to keep a mild watch at the processing plant to make

sure that distortions were not introduced in the generation

of that data.

B. The guarantee could now be on an individual farmer basis since

accurate and individualized records would be available from

the processor. This is desirable since it provides for more

complete risk removal from the life of the farmer. The case of

the farmer doing poorly, but not being indemnified because the

group did well is eliminated.

It would be appropriate to add here a final word about the size of

any program. We strongly recommend a five year pilot program. The

objectives of this are: (1) train the people who will be called on to

manage a national program; (2) to permit operating policies to be

developed and perfected without costing the government a great deal; and

(3) to permit the gathering of economic impact data which will be used

by resource controllers in determining whether or not they wish to commit

large amounts of government resources to this program at a dater date.

Being cautious and beginning a small pilot project is not excessively

conservative. One only has to remember the experience of both the United

States and Japan. These are the two pioneer programs, begun within a few

weeks of each other in 1938. The US program lost over one hundred million

dollars of capital by 1944 and had to be overhauled. It was

restructured completely and begun anew in 1948. The experience in Japan

was similar with that program being restructured after the war.



A pilot project of a few thousand hectares can provide exactly

the same learning experience as one of a few million hectares, but at

a much reduced cost.

• •



v.

•

•

Organization Structure

The location of the insurance organization in Government should be

at a place where it will be responsive to the needs of the agricultural

sector, able to command adequate financial resources and not be subject

to undue pressure to either payor deny losses. The insuring organization

should be a Government owned Corporation, able to enter into binding

contracts in its own name.

We recommend either the use of PT Asuransi Kredit Indonesia

(ASKRINDO) or the establishment of a new organization for this purpose.

ASKRINDO has the advantage of already having knowledgeable management. It's

basic law would have to be amended to permit it to function as a crop credit

insurer.

Alternately, a new organization could be set up within the Ministry

of Agriculture to perform this function •

We do not recommend that any credit granting institution be the

insurer. It would tend to be biased in favor of paying unnecessary losses.

We do not recommend BIMAS if it is intended that € tate crops will be

insured. Service organizations such as BIMAS can be used to inform the

farmers as to the nature and use of their insurance progra~. •

In the case of area yield insurance on paddy where loss adjustment will

be done by sample cuttings, no other organization does this to the extent

needed by the insurer. Other organizations which measure production seem

to have up or down biases which need to be avoided. We recommend that

the insurer do its own loss adjustment.

Farmer enrollment would be done at the point of credit by the Credit

Institution. All farmers receiving credit for insured crops would be

required to purchase insurance.



AKRINDO's Credit Insurance for the loans of crop insured farmers

and ad-hoc disaster relief programs (such as allowing farmers to not

pay back loans) would be eliminated for insured crops and areas.

The table below lays out insurance functions and possible executing

organizations.

Function

System Management

Food Crops

ASKRINDO or new

Organizations

Small Holder Estate Crops I
ASKRlNOO or new

Farmer Enrollment

Underwriting

Ratemaking

Loss Adjustment

Farmer Education

BRI and other lenders

Credit Group

System MGT

System MGT

BlMAS & DG Food Crops

BRI and other lenders

Credit Group

System MGT

Plant Records
• •

DG Estate Crops



VI. Implementation Plan

There are basically four stages that must be experienced by a crop

insurance program. The first three are preparatory to the fourth, the

nationwide, full scale effort. The first three stages are discribed in

Annex B. We will briefly reiterate here.

Stage 1- Preliminary Investigation

During this stage, one decides whether or not to invest in a

formal analysis and design process. The present consultation

is part of this effort.

Stage 11- Preparation

Here one does the formal analysis and design and prepares for a

pilot project.

Stage III-Pilot Project

Here one tests one's ideas and gains experience for the eventual

management of a full scale, national program.

We recommend the following effort to complete the preliminary inves-

tigations.

1. Provide observation training to a small number of GOI officials

so that they can continue to gen~rate information about the suitability of

• •
crop insurance for Indonesia. This can be done by attending the FAO!Govern-

ment of Japan crop insurance conference scheduled for Tokyo in September,

1980 and by visiting other countries with well developed crop insurance

programs.

2. GOI officials should identify what additional questions will need

to be answered for internal decision making and obtain this information.

3. A dmall task force should be appointed for the purpose of

preparing a budget and scope of work for the committee that will carry



out the analysis and design of the pilot project. This

comittee should contain one lor more) representative from

each of the following:

A. BIMAS

B. Bank Rayat Indonesia

C. Director General of Estate Crops

D. Director General of Food Crops

E. Bureau of Planning, Ministry of Agriculture

F. Minstry of Planning

G. ASKRINDO

The Committee should recommend the perso~s charged with executing the

scope of work indentified in numbers 2 and 3 above. This group should

include the personnel identified in Section VII.

Timing

1. The preliminary investigation committee, should be pulled together,

analyze this report, identify the scope of work for the preparatory

stage and obtain approval for further implementation in 9 months.

(March 30, 1981).

2. The preparation stage could be completed in 18 months _ with funds

and authorization for a pilot program. (~ept~mber 30, 1982).

3. The pilot program will require the follo~ing blocks of time.

4. Training and policy design-l2 months, depending on how much

has been done in the preparation stage.

5. Insurance offered, pilot scale-this will be done continuously for

a period of 4 years, 1983 to 1987.

6. Economic impact analysis-this Jill be done during the first three

years the insurance is offered and will be made available in the

fourth year to decision makers.



7. Decision to convert a national program--year 6.

Commence National Program--September 30, 1987.

•

Year 0 - 1 - 2 - 3 - 4 - 5 - 6 - 7 - 8 - 9 - 10

Year 19 80 81 82 83 84 85 86 87 88 89 90
I j I • I I I. I I r

Month 9 3 9 3 9 3 9 3 9 3 9 3 9 3 9 3 9 3 9 3 9

1 Preliminary
Phase ~

@
2 Analysis and I t@

Design

3 Pilot I I
)

4 Training \ i

5 Ins. Writing \ ,
6 Economic

\'- I ,"'7'....,

Research ~

7 National

~IScale t

Prog;ram

Note: The time required for items 1, 2, and 4 ca.n be shortened with
agressive management.

R~y; ~ = Decision Points



VII. Personnel and Resources Required

During the Preliminary stage no full-time personnel is required.

During the preparation stage, funds to support the following time and

travel are required:

Budget analyst--4 person months

Agricultural Economist--6 person months

System Designer--6 person months

Crop Insurance Consultant--S person months

Travel to Indonesia of Consultant

Travel to Tokyo conference of 2 Indonesians*

Travel to the US of 2 Indonesians*

* Assuming they have not travelled earlier.

O:ndonesian)

(Indonesian)

(Indonesian)

(Foreign)

3 trips

2 trips

2 trips

During the 5 year pilot stage, approximately the following

resources are needed:

Manager (1)

Actuary (1) (part-time)

Legal Advisor (1) (part-time)

Chief Field Operations (1)

Field Representatives (3)

Education Specialist (1)

Accountant/Administrator (l)

Agricultural Economist (1)

Secretaries (2)

Clerks (2)

Insurance Advisor (1) (full-time)

Insurance Consultants (Many)

Research Consultants (As needed)

5 person years

2 person years

1 person year

5 person years

12 person years
• •

5 person years

5 person years

5 person years

10 person years

9 person years

5 person years

2 person years

1 person years



t

I

Six jeep type vehicles will be needed during the project. A

complete central office needs to be equipped.

Foreign travel (training) for the Indonesian staff will be 14

trips of one month duration each.

Travel to Indonesia of the consultants will be 20 trips of 6

weeks each.

No attempt has been made to put a price tag on these items because

of the inexperience of the consultants with Indonesian costs. A general

estimate of US $1.5 to US $2.5 million wculd be reasonable to cover 5

years of the pilot project's operating costs.

Insurance loss ~enses would have to be financed additionally.

Several million dollars of reserve would be required for this purpose.

See Section VIII for additional comments.

• •



VIII.Sources of Financing

Crop insurance programs have three general catagories of expenses.

They are:

A. Administrative expenses;

B. "Normal" losses; and

C. "Catastrophic" losses.

"Normal" losses are what the insurer projects that its average

loss experience will be over the intermediate term (je--about 10 years).

"Catastrophic" losses are those which are significantly higher

than the planned level of average losses. Obviously, in the long run,

"normal" should include catastrophic, but in the beginning estimates

of "Normal" are judgement based and may not contemplate the level or

frequency of losses which actually occur. Therefore, in arranging the

finances of a new insurer, it is helpful to think in terms of paying

"normal" and "catastrophic" losses.

Some sources of income to cover these 3 classes of expenses are the

following.

A. Farmers, through premium payments will contribute to cover

losses.
• •

B. Government, through subsidies, reserve capital and guarantees

cover all administrative expenses, part of "normal" losses

and, in the short term at least, "catastrophicll losses.

C. IDO' f; (International Development Organizations) through

Grants can cover training, technical assistance or start-up

administrative costs.

D. IFO's (International Finance Organizations) through contigent

loans or reinsurance can cover catastrophic losses. They may

..

•

•



also make loans or grants to cover administrative expenses

and "normal" losses just as they would finance agricultural

credit systems.

IFO's do not now offer reinsurance but, because they are strong

financial organizations, they could begin to do so. Something requiring

less of a change on the part of the IFO's, however, would be to offer

contigent loans mentioned above. These are loans which are arranged

before hand and which are not disbursed until the occurence of some

agreed upon contingency. In both the reinsurance and contigent loan

case, the country pays for draw-downs (premiums before the loss in

the case of reinsurance and loan repayments af.terwards in the other

case), but saves the opportunity cost of not having to tie up its capital

in idle reserves.

One source of financing is not listed above, because it is more

illusory than real. Banks, as sources of agricultural credit, are

frequently targeted as potential' premium payer, but this is unrealistic.

Chargi.ng a premium to the bankers would further reduce their (already

negative) margins. This would make it more difficult for them to lend

to farmers. This is , of course, contrary to the objectiv~s.of the

program.

Finally, we should mention commercial reinsurers as another potential

source. A new crop insurance organization will find it difficult to

obtain reinsurance. But, if after several years the organization has

developed a good "track record", then it should be possible to obtain

reinsurance. It should take five to ten years to develop such a track

record. Very good experience could cause the commercial reinsurance

market to open sooner.



IX. Sources of Technical Assistance

Successful crop insurance programs worthy of emulation, are

presently operating in the U.S.,Japan, Canada, Sweden, Mauritius,

Israel, Panama, Puerto Rico, and South Africa. The governments of the

first three all have foreign aid programs and could provide training

in their countries or short term consultants in Indonesia.

Insurance management consultants (of the general type) can be

obtained from many sources. International insurance companies such as

the American International Group are one source. International insurance

consultants such as Towers, Perrin, Forster & Crosby, Inc. and Guy

Carpenter, Inc. , both of the U.S., are another.

Economic consultants with crop insurance experience would be

available from Robert R. Nathan, Associates, Washington, D.C. Other

competent economic consultants without crop insurance experience are

available. This type of consulting firm has the advantage of being

able to package all of the services listed above, plus the long term

crop insurance advisor, which is generally not available from the

countries listed in the first paragraph.

In Annex A, we present a listing of all the crop insurpnce programs

in the world.



X. Conclusions and Recommendations

A. Conclusions

We believe that the following conclusions correctly reflect

the situation and possibilties in Indonesia.

1. The reasons expressed by G.O.I. officials for instituting

crop insurance are valid. These include:

a. To promute farm~~'s welfare;

b. To increase food production;

c. To improve the functioning of the credit system; and

d. To improve the efficiency with which public resources

are used.

2. Two types of insurance programs are technically feasible:

a. Area yield insurance; and

b. Individual yield small holder estate crop insurance.

3. Operating costs must be kept at a minimum.

4. ASKRINDO is one candidate for the role of in.surer.

S. Technical assistance is available.

6. In the final analysis, government and the farmers.mwst finance

the program. Some assistance may be available from international

agencies.

7. The credit system can not finance the insurance. Rather,

insurance must finance the credit system.

B. Recommendations

We wish to make the following recommend~tions to the government of

of Indonesia:



1. That a task force be appointed to prepare the scope of work

and budget for an Analysis and Design team, which will inves

tigate the establishment of a pilot project.

2. That several governemnt officials likely to be involved in this

project be sent to the FAO Crop Insurance Conference which is

scheduled for rokyo in September, 1980.

3. That the members of the Analysis and Design Team be sent for

Observation Training to one or more of the countries with

successful crop insurance programs.

4. That any pilot project implemented include a sound ~~onomic

impact analysis component.

5. That international technical assistance be obtained if a program

is begun.

6. That international organizations interested in agricultural

development be invited to participate in the project.

• •



insurance, several papers, both general and specific, have been attached•
XI. Annexes

Because of the general and worldwide lack of knowledge about crop

I

to permit the interested reader to further pursue his interest in this

field. The papers presented are:

A. Status of Comprehensive Type Crop Insurance Programs Around
The World

This is an inventory of the 15 programs presently in existance.

B. A Crop Insurance Development Program

This is check list of the issues which must be addressed as a

country establishes a crop insurance program.

C. Lessons from the US Crop Insurance Experience

This is a general and state-of-the-art paper which compliments

the next paper (D). The appendix, with a discussion of risk and

uncertainity and of the economic principles underlying crop

insurance is useful.

D. Exploiting Crop Credit Insurance for Development Purposes in
Developing Nations

This paper is earlier and more comprehensive than the previous (C).

It is a good, general, if somewhat dated, review of crop insurance
• •

related issues.

E. A Note On Experience Rating of Crop Insured Farmers

This discusses one important technical aspect; adjusting a farmer's

or a region's premium rate up or down in accordance with losses

incurred. The presence of this feature helps to increase farmers'

satisfaction with the program. Experience rating is not discussed

elsewhere in the crop insurance literature.
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Subject:

To:

UNITEC STATES CEPARTMENT OF AGRICUL.TURE
FEDERAl.. CROP INSURANCE CORPORATION

Washington, D. C. 20250

Status of Comprehensive Type Crop Insurance Programs Around
the World

James D. Deal, Manager, FCIe

L

This report will bring you up to date on new developments in comprehensivE
crop insurance on the international scene. Before beginning, let me list~

for the record, those countries which presently have comprehensive or
catastrophic risk insurance programs. A catastrophic risk program is one
which protects against a hazard with a significant catastrope potential.
Drought and hurricanes are examples; hail and fire are not. The cata
strophic risk programs are included because they are as difficult to
manage as comprehensive and can be readily converted into fully comprehen~

programs. .

The countries with programs are:

L U.S.
2. Japan
3. Canada
4. Sweden
S. Mauritius
6. Mexico
7. Costa Rica
8. Sri Lanka
9. Israel
10. South Africa

11. France
12. ZimbabT,;e
13. Puerto Rico
14. Panama
15. Soviet Union

Will expand with/new law
Main focus on rice, but expanding
Run by provinces with federal funding
The only area-yield system
Insures sugarcane against typhoons
One million small farmer clients
Primarily large rice farmer clients
Continues to have structural problems
Successful Government-Private sector program
Coop. initiated Government-Private sector

program
Disaster relief cover on existing hail insurance
Tobacco program
Multi-crop, multi-peril
New and working with IICA/AID
~io adequate rev;,e't-is of this program have been

published in the west.

•
Xow, to review the new cevelopments.

1. Korea: Korea ha.s decided (inside the e.dmi::.instration) to proceed
with a pilot program. One person has received extensive training (6 conch
in the U.S. L~e GOROK has info~ally requested one ~onth training in the
~.s. for tour ~ore tac~nici~ns, assist~nce i~ dra:~ing legis:atic:l



S'IA'IUS OF COMPREiWtSlVE•••••

the presentation by FeIC of a ~o-day seminar to the Korean Rural
Economic Research Institute in Seoul. It is reasonable to think that
the first insurance policies will be issued in the spring of 1981. The
GOIO~ is aware of ehe need to have a good economic research program
in order to review the pilot crop insurance program's impact.

2. CYprus: The old bail insurance program in Cyprus was amended three
years ago to permit it to cover mere crops and risks. It l10W covers some
broad hazards, such as d1sease, and has begun to grapple nth the compre
bensive type issues.

Baceut Fele participation in aD FAO conference in Cyprus permitted a
cous,..utat10n. Presently, rae is assisting by sending educational
mater1als to Cyprua anci maUna contacts nth reinsurers. training oppor
tunities 1n the U.S. and tedm1cal consultations to Cyprus are likely
in the future.

3. Spain: !he Spanish legislatu:e (Cortes) has just passed a law
changing the present ha:U program into a comp:ehensive endeavor. '!he
program w1ll be a mixed pr1vate-public seetor enterprise .. Private comapanies
rill market. a pool of the.e comp&41es wUl insure and the government will
re1nsure. 'Ihet:e appears to be some technical difficulties with the
structure cruted by the Cortes which might limit the program's ability
to obtain commercial rsinsw:aru:e. FCIC has provided a technical consul
tation and ~ll continue to assist with educational materials. A request
for training and further conzultations are likely.

4. Vanezuela: IICA/San Jose has agreed in principle to assist the
GOV in· implementing a program. Final papers should be signed th.is year.
An economic research component will be included. FCIC will be called on
to provide training snd technical consultations.

s. Philippi~es: The Philippines have approved a crop insur~ce law
and assigned staff to work on it. To date) how~ver, policies have not
been issued~ The cause for the delay is unknown. FeIe provided ewo
consultations in the mid-1970's but has had no significant contact since.

6. Indonesi~: AID's Development Support Bureau (DSB) is presently
preparing to finance a ewo person, ewo week pre-feasibility and
orientation consultation to Indonesia in response to the GOI's request.
!he consultation is scheduled for June 1980, with the participation of
one FeIC personnel.

7. India: The Gener~l Insurance Corporation of India, a state =cnopoly,
has begun a s~ll pilot program with cotton farmers. The farmers nave
market concracts ~th a .arby gin and also receive inputs and technical
assistance fro~ ~here. With marketing so well managed, there is an
excellent chance for success. FCIC has provided educational ma:e=ials.



STATUS OF COMPREHENSIVE •••

8. Bolivia: Despite the political disturbances of last year, the IICA
people managed to convince the GOB to get a law passed and financing
arranged for this new pr~gram. lICA has recently requested that FCIC
provide one week of training in June to 7 employees and officers of
this program. (Flus 8 others from Panama and IICA/San Jose.) Insurance
activities could begin as ear1y as October or November 1980.

9. Ecuador: This is the other lICA/AID country. A law was
signed on April 21, 1980, which created the insurer and provided
financing. Both of these programs will have economic impact research
built-in.

10. Domcan Republic: There has been persistent interest here for many
years. Fele, AID and IICA have all provided assistance. Funding has
been set aside to cover excess lO~3es ana-a law drafted whiCh now awaits
only the president's signature.. It was hoped that if Ecuador did not
continue in the lICA/AID program, that the Domican Republic could take
it's place and find financing for the research and off-island admini
strative costs. Presently the program is "on hold" because of this
financing problem. A relatively small level of assistance will bring
quick results here. .

Summary

It appears that at present in the world there are only twenty-five
comprehensive or catastrophic risk type crop insurance programs in
existance or being established. The programs in the developed countl'ies
are generally older and more successful than are those in the developing
countries.

Considerable controversy exists as to the feasibility and suitability of
crop insurance for developing countries. The IICA/AID program is
implementing one type of crop insurance, called crop credit insurance,
and measuring the economic impact. Korea is also likely to measure the
impact. So it appears that in a few years that we will have hard research
data from five or more countries- Panama, Ecuador, Bolivia, Venezuela,
Korea and also Mexico if data quality problems there can be resolved.
It is necessary to have results from more countries, especially in Africa
and Asia before we can have truly reliable research results with which
to answer persistent questions as to the feasibility and effectiveness
of crop insurance for developing countries.

The final note to mention here is that there are presently four definite
requests for assistance pending. They are:

June 2 to 7, 1980 Train 5 people from the IICA program
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Introduction

!he Drafting Committee feels that rather than producing a summary
of discussion at the workshop, it would be more useful in the immediate
post-Workshop period to produce a p~per which outlines a step-wise
approach to the introduction of crop insu.rance.

Essentially the aim behind th:Ls is to emph.iWize that ·much work must be
dona befora a decision can be made on whether or not to implement a crop
insu.rance scheme.

this papal.' outlines a suggested investigatory phase ~tter which a decision
is mada as to whether or not to go ahead nth a pilot program. Then,
assuming the ciecision is ~'Yes", then preparatory and p110t phases are
outlined for action.

ID each saction the significant decisions to be taken are indentif1ed,
as are ~ steps necessary to provide the information required for
uk.'ing the prope1:' ciecis1ons"



II. The Program DeveloDment Process

A. Preliminary Investigatory Phase

1. The major decision to be taken at the end of this phase is:
should we invest in a formal
analysis and design process?

2. Information necessary to support this decision:
(a) Susceptibility of farmers' and national economics to

agricultural riskeIudicators of this susceptibility
include:

is the potential insured portion of the farming sector
sufficiently commercialized to make cash income from
sale of crops a significant part of the family income?

What is the potential of the agricultural sector"to grow
through increased crop production? To what extent does
risk hinder this growth?

What is the adequacy of traditional and formal risk
bearing mechanisms for permitting investment-fueled
increases in crop production?

What is the adequacy of domestic food supply?

What effect does agricultural risk have on national
balance of trade?

To what extent are national financial management and
planning affected by crop produccion hazards?

(b) Specification of Government objectives

how important in national planning is the welfare of the
rural population; for example, income stability?

other, for example does Government want to settle certain
geographical areas or carry out resettlement under a l&~d

reform program, or promote certain crops such as export
crops.

(c) To what extent is the agricultural credit system affected
by crop production risks?

(d) Are the minimum human, financial and infrastructural
resources available to run a crop insurance system? Will
they become available?

(e) Could a crop insurance system be made acceptable to rural
populations? Can sufficient influence be mus~erc,: to
convince farmers of the advantages?



(f) A priori benefit/cose analysis of a mature, co~rehensive

risk crop insurance program. Of necessity this analysis
should not be at all detailed.

3 • Metbodo10gy

This first decision does not have large financial or political
implications. It can therefore be made on the basis of the report
of a small task force wh1ch would embrace requ1aite political,
eCQucmic, financial and agricultural exper,,1se- with modest
staff support for analytic/research purposes.

8. Preparation

l. 'the maj or decision. to made at the end of this phase is:
Whether or not to
authorize and. fund
a pilot crop insurance
project?

2. Information necessary to support this decision:

<a> What form should a pilot. program take to be a feasible
pointer for further decision-making?

What <:rops~

What risks?

Where and how big~ (number of fa~ers)

What mechanism for computation of indemnities and
what insurance unit?

What otber operational mechanisms (computation of
premium rate, adjustment of losses)

What should be ~~e administrative structure?

(b) What would be the financial details and implications?

administrative budget

expected losses

~um probable and possible losses

items to be subsidized, amounts involved

- required reserve (capitalization)

method for establishing reserve



(c) What legislation is necessary?

(d) Can sufficient safeguards be built into guard against
adverse selection, moral hazards and fraud?

(e) Is necessary manpower available? wbat training will be
necessary?

(f) Does the country have the necessary financial and admini
strative systems to handle lnoney flows?

(g) Does the capacity exist to adequately evaluate the economic
impact of the pilot scheme? The social impact?

(h) Can efficient monitoring be built into the pilot scheme
so as to enable the insurance aspects to be improved on
an ongoing basis?

(1) What assistance is available fram international and bilateral
financial and development institutions?

3. Methodology

'this decision is a major one. It will involve considerable sums
of money and a certain degree of committment, to crop insurance
per !!.' by the Government.

The decision could again be taken on the basis of a task force
report. This time the task force is likely to need reinforcement

in tbe fields of:

crop insurance
evaluation/monitoring mechanisms
manpower planning.

C. Pilot Program

1. The major decision at the end of this period is:
Whether or not to substantially expand the
program into one of truly national scope?

The pilot program would be designed to:

Provide economic impact information upon which the
decision to enlarge the program or not will be decided;

Permit development of workable operating policies; and

Develop a core of trained personnel, who could be the
leaders of a national program.



2. Infolmat~on required for dacision-mak~lg:

(a) Does ehe system work?

are indemniei=s ~dequaee?

are they paid on tjme?

do money flow siotems function adequately?

is the long term underwriting loss ratio expected
to b. le~5 than 1.0?

- does the less adjustment system function effici~ntly

and. h0t1est11~

(b) were farmers generally satisfied wi th the progra:n1 Was
there adequate ~artic1pation?

(e) What was the impact (implied or actual) of the project

on farmers' incomes? (gro~ and distr.ibut~on)

- OIl the national ec011omy?

on the credit system?

on government finances?

(ei) Whae were the social and political effects

at farm level'?

on strengeh of local associations or cooperatives?

at national level?

on rural/urban population flows?

(a) What would be the resources requ~red to develop a nat~onal

program?

manpower?

finance?

- availability of reinsuranc.e?

(f) Is there popular demand for a national program1

(g) What additional legislation Will be required?
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3. Methodology

The management and Board of the pilot program will have been
continually informed as to the results of the built-in
QOnitoring process of the pilot project. The accumulated
evidence, plus feedback from other sources will provide the
necessary information for the expansion decision to be taken •

•
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I. INTRODUCTION

Many developing nations are considering the establishment of crop
insurance programs to benefit their c~tizenry. Your presence hare
today is evidence of that as are the numerous requests for assistanc
recieve4 in the past two years by organizations such as FelC
(Federal Crop Insurance Corporation), USAID (US Agency for Inter
national Development), FAO (Food and Agriculture Organization),
and the IDB (Interamerican Development Bank).

Policy makers of interested governments are asking themselves
a series of questi~ns in order to determine if crop insurance has
any value for their people. Some of the questions being asked
include these:

- Why should we sup~ort crop insurance?

- Can it really be done properly?

- Must the government support it? ~ow?

- Must the government finance it?

- What will it cost?

- Can we use the private sector?

- What examples are there for us to examine?

This paper is written to address these concerns. It examines the
development of the crop insurance program and attempts to
discover principles that are ganeral in nature and of value to
other natione that might want to consider this program.

The author is very much aware of differenees, social and polit
ical as well as economic, that exist between the United States
and many developing nations. Keeping this in mind, generalizable
principles or lessons will, hopefully, be extracted. The reader
will surely judge the successfulness of this venture.
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II. Rrief History

This section is designed to give the reader a quick overview of
the historical developmen~ of crop insurance. It is a brief
sketch which will make some of the later discussions more readily
understandable. It is not designed to be a documented or exhaustive
history, although the author would be pleased to correspond with
persons so interested.

The honor of being the first to write about crop insurance goes
to Benjamin Franklin who wrote, in 1788, to a French correspondent
and suggested insurance as a means to protect against nature's
wrath. Although Franklin'e other insurance enterprises are stil)
alive and flourishing, nothing came of this suggestion.

The first significant work on crop insurance took place in what 1s
now Germany in the middle of the 19th century. There, all-risk
crop insurance was studied and pursued. The risk of catastrophic
losses made it impossible for the small mutuals then attempting to
write all-risk to do so. they s1mply did Dot have the capital to
confront the risks involved. As a second best choice, they
focused on insuring against hail damage which was a serious problem
at that latitude and which did not involve the catastrophic risk
of the all~risk approach.

These mutual h~1l insurers were successful and spread throughout
Europe and to Canada, the US, Argentin~ and elsewhere. Stack and ~
mutual comp~nies, dating back to the 18&O's and 90's can be found
writing most of the hail business.

The existance of the catastrophic risk 4id not prevent experi
mentation. There were several attempts in the US between 1880
and 1917 whhich all failed within a few years because of excessive
losses.

The first successful all-risk pr~grams date to 1938 when Japan
and the US undertook programs. To Japan goes the honor of being
senior; by one month. These ·programs differed from all previous
attempts in, at least. une very important way. they were govern
ment sponsored and not private companies with limited capital.
Money would be avaiaable to pay losses. Viability was guaranteed.

An important lesson should be m3de explicit here even though it is
painfully obvious. An insurance operation is viable is i~come

matches or exceedS outgo. The participation of large governments
able to finance occasional and very large losses provided a
alternative to the limited risk hail approach.

The insertion of the capital finance of government did n0t ffic.:rt.; ti~at

other problems had als~ been resolved. Money and wisdom do n~'t

necessarily go hand in hand, Indeed. after World War II, bot:l ~

programs were recognized as essentail failures and were restr~:(tur2.

The US program had consumed one hundred million dollars bet~~en

1938 and 1946. No insurance was offered in 1947. A reduced
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program operating under more conservative management began anew
in 1948. Japan's experience was parallel. That program did not
match the needs of post war Japan and was completely overhauled.

Beginnina iu 1948, other nations started all-risk or broad risk*
insurance programs along similar lines. Today thre are, perhaps,
lJ significant and successful programs in operation in the world.
FCle in the US has operated as an experimental program for the
last 31 years. It has been limited in size; both the number of
farmers and different crops that could be insured have been
restricted. Essentially, the Congress, took a "show me" stance.
That is, it placed the burden upon FCIC's management to demonstrate
that it was technically equal to the challenge it faced.

During the 30 year period, 1940-1978, Fele has had an underwriting
loss ratio of 97%. That is, for every dollar of farmer's premiums
that it took in it paid out ninety seven cents. That this is
less than 1.0 and that something has gone into reserves is
significant.

We have seen two stages in the development of crop insursance so
far. The first was the creation of private sector hail insurance
as a reaction to the limits imposed by the catastrophic risk. The
second was the creation of governmen~ run. insurance programs to
overcome the catastrophic risk problem. A third stage has existed
in Japan since the beginning and is now emerging in the us. That i~

the combination of government and private insurers. That will be
discussed below in section VI.

* By broad risk, we mean the insuring of one or a few risks, but
risks with catastrophic potentials involved. Typhoon insuranL~

in Mauritius and Puerto Rico are examples. Hail in Kansas is nnt



Ill. Objectives

The first question that any government policy makers should ask •
when considering crop insurance is: Why? Why should we invest
government resources in this program? What will we get out of it-
how will the people be benefitted?

The reasons why this is the first question to be asked and to be
answered is that the answers to all other questions depend on this
one. Once the ultimate objective of the program is specified,
the program can be analyzed, designed, and costed.

In the broadest of terms, it is possible to say that crop insuran~p

programs can be designed to either maintain or develop. That
is, they can provide income to help farmers' survive from one year
to the next or they can protect the farmers' working captial, thus
allowing the farmer to develop and to become more productive.
To a considerable extent, both objectives can be obtained simul
taneously. However, it is quite possible to design systems which
sacrifice the development incentives as they promote the maintenance
aspect.

An example of a development oriented program is Japan's which has the
objective of stimulating rice production. Increasingly greater
subsidies are given to more marginal farmers, thereby encouraging
their farming activities to ~ake place.

Another example of a development oriented program are the crop •
credit insurance programs of Latin America, with which the author
is associated and which protect the farmers' access to .credit.

An example of a maintenance oriented progr~m is Sweden. There
many programs already exist to stimulate agriculture and keep farmers
productive even after large losses have occured. For example,
emergency loans are available as needed. Crop insurance is seen as
a mechanism for providing equity between urban and rural workers.
It prevents rural income from falling below urban incomes when
there are widespread losses. The area yield loss adjustment system
places all farmers in a area into one group; measures their average
income; and pays them all at the same per hectare rate when losses
occur.

Farmers who suffer greater than average losses are not compensated
additionally. This residual risk retained by th~ farmer would a~t

as a disincentive to the adoption of more productive but more
risky technologies. However, other programs such as emergency
loans protect against some of this risk.

So, the area yield program is used because it maintains average
salaries well enough while saving administrative expenses. To ~ur

knowledge, the question of which would be cheaper, in Sweden
or elsewhere, a development oriented program alone, or a main~('nan<.:~

oriented crop insurance system plus a disaster relief pro~ram h~~ ,.,
never been analyzed.
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Which of these two approaches would be best for any country? At
le~st two factors impinge on the choice of programs. The fiT~t

i~ the degree to which agricultur~ is presently or potentially
viable. The second is the degree to which traditional risk b~ario~

institutions of farmers are capitalized or decaptilized. Examples
of traditional risk bearing institutions are extended families,
livestock reserves and informal lenders. The financial health of
these institutions is highly covariant with the wealth of the country
as a whole.

In the figure below, we present our estimation of appropriate
program choices for different situations.'

Figure 1: Appropriate Situations for Different Risk Management
Options

I, FARMER.S ARE. OR. CAN BE: -
Viable Non-Viable

~

Irn Well (A) (C) MOCI.... ia:: Capitalized DOCI or Irn

----I~ z AHRP
'< 0
Z P4

I0 E-4 Poorly.... t.:):;:)

I (D)
.

E--l Z E-4 Capitalized ! (IS) I............ IQ =: H •• DOCI with AHRP
«CI)~ some MOCI I
c:z:~ZCl:: I
E-4lS)"'< features I

DOCI- Development oriented crop insurance
MOCI= Maintenance oriented crop insurance
AHRPs Ad hoc relief program

Notice that in two cells, C and D, we recommend an ad hoc reliei
program. This is because it is cheaper and does not commit the
government to prOVide resources which it might not have. In
cell C, for example, poorer nations might opt for ad hoc reli~f

while more affluent nations would tend to organize maintenan~~

oriented programs.

An example of the mixture recommended in cell B is a crop ~redit

insurance that pays off a farmer's loan and, in addition, ~akes a
cash payment to the farNer.



IV. Financing Crop Insurance

A. Kinds of Subsidy

The involvement of govern~ent in crop insurance causes the question
of subsidies to be raised automatically. There are two kinds of
subsidies to be considered here. The first is a temporal subsidy
caused by the sporadic occurence of large losses. When this happens~

funds are taken from the government to be repaid during ensuing
good years. This is an inescapable and quite acceptable subsidy.

The second is a permanent and general subsidy. Here the govern
ment decides to charge less than the a~tuarially determined
premium each year and ·to make up the difference itself.

B. Te~poral Subsidies

The development of the 'US program p~ovides

these. Let us examine the temporal first.
government itself reinsures FCIC's losses.
government's finances are adequate to meet

some insight into
The United States
It is felt that the

any reasonable challenge.

This, however,is nat the case for most developing nations. Big
losses could mean serious problems. Basically there are four
options that a smaller nation could consider. first, it could
place funds in a reserve for the insurer. There are two problems •
with this. First, the necessary cash might not be available. Secofi'.·
the funds would be sitting idly, and they might be urgently
needed elsewhere.

To free these funds, a nation might choose a second option and
capitalize its insurer on a pay-as-you-go basis. That is, the
government lends its "full faith and credit" to the insurer. ~hen

there are losses, the insurer draws down the needed funds from the
national treasury. This has the potential of disrupting the devel
opment plans of the government as there may not be a budget left
for planned programs.

The third option is clear outgrowth of the second, that is, to
default on the promise to pay. We doubt that this option is
eve~ deliberately chosen, but it is theinadvertent result of
of the second option which has destroyed otherwise well dcsign~J

programs.

The final option is re~nsurance, or the insuring of the crop
insurer with another insurance company. The main problem of
reinsurance is that it must be paid for with hard currencies.
The benef~t is that, in bad years, the nation's economy is
bolstered by cash flows from abroad. Reinsurance will be discuss~d

at greater length in seccion VII.

C. General and Permanent Subsidies

Let us now turn our attention to th~ second subsidy presented: the
permanent and general subsidy. From its beginning, Fele has

•
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received a subsidy approximately equal to its administrative expellS
Why? The arguments presented include these:

- The program was experimental and .the~~fore administrative
costs would be somewhat higher.

- The program was experimental and ,the underlying totnl ...·IHit

of the program was unknown. A subsidy protected the farmers
from overpaying.

- Government often acts to keep farm prices low. A subsidy her8
provides some relief.

- Farmers, like all insureds, are resistent to paying premiums.
A subsidy promotes sales.

- The farmers are saving the government money by buying
insurance, paying for their own losses and not depending on
disaster relief.

-The government runs the program and controls the level
of administrative costs. Farmers can not shop elsewhere.

All of these arguments would seem to be valid for developing
nations. also. Indeed, it is interesting to note that we know
of no all risk programs that are not subsidized at least to the
extent of administrative costs.

Many countries subsidize more than administrative expenses.
cite the following reasons:

- Insurance promotes development from which all segments
of society benefit.

They

- Subsidy on insurance is a subsidy on an output. This is
both more effective and efficient than a subsidy on an input
such as a credit or fertilizer.

- The subsidy on this output (ie-quantity) relieves pressure,
to a certain degree, for increasing the value of the other
output factor (ie-price).

A subsidy which makes the insurance affordable to poorer
farmers promotes income distribution.

It is interesting to note that a proposed law is now before the US
Congress which would increase the subsidy given FCIC by an aMount
equal to about 30% of the losses. When added to the administrative
expense subsidy, it appears that about one half of the US crop
insurance cost will be borne by government.

D. Small Farmer Bias

The last reason presented above, income redistribution,
merits an examination. Many crop insurance analysts, in th~ C~



and elsewhere, recommend measures to promote equity. For example
the law now before Congress would limit the maximum amount of
subsidized insurance a farmer could buy. Presumably, thic; will L'

small farmers more competive. They are focusing on the subsidy
itself as an income redistribution a~d although this analysis is
technically correct, it suffers from not taking into
consideration another factor with even more significant
income redistribution power. This is, what we call, the !.!2..1.!
entrepeneur bias, or in this case,the small farmer bias of
insurance.

The small farmer bias effect in demonstrated in the appendix. It
argues that insurance, by its very nature helps the small
proportionately more than the large. Although they are emotionalJ~

important, direct redistr1butiQn efforts such as limits to
subsidies or level premiums rates are probably less important
than the small farmer bias effect.

E. Financing and Objectives

The final observation that we will make is about the relationship
between the availability of subsidies and the purpose of a program.
Any request by or for farmers for a subsidy to an insurance
program designed to benefit them will compete with similar requests
from other segments of society. A'request to support a maintenance
oriented program will have a difficult time defeating the why-not~

give-US-the subsidy argument of politically more powerful •
groups such as urban consumers.

In fact, the maintenance orinted program might be at a disadvantage
to an ad hoc relief program, which has two advantages." First, no
costly administrative machinery has to be created and funded. Second,
no permanent nor contractural obligations are created which
will bind government in the future.

The development oriented program, on the other hand, has a very
strong argument supporting its plea for funds. It stimulates
growth in the economy; growth which benefits all classes.
Although the amount of growth has never been emperically
measured, to the best of our knowledge, there is a reasonabl~

probability that the growth significantly exceeds the costs.

An additional argument, subsidies on input vs. output, provid~s

the promise of a more efficient way of using funds already
flowing into the sector.

It would seem, therefore, that a development oriented progrCL.
would have a better chance of capturing needed subsidies. And,
since viability is defined as income matching outgo, then the
development oriented program would seem to have the greater
chance of being viable.
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v. Program Features

A. Sales

The purchase of crop insurance in the Unitad States is ~oluntary.

This feature recognizes the great variety in financial structure
of American farms as well as farmers' renowned dislike of obligatory
programs. In addition t since the present program is subsidized,
there is a feeling that the government shouldn't be spending more
money to sell what it already gives away.

If the bill which is presently before Congress passes t the situation
will change. Disaster relief programs will be eliminated on a
county-by-county and crop-by-crop basis as the insurance Is intro
duced. It is possible that during the transition large numbers
of farmers may fail to purchase insurance. The occurence of an
extensive loss at this time would have a deletrious effect on
the economy. To prevent that, FCIC will market its insurance
agressively using traditional sources (eg. Department employees)
as well as beginning to use comissioned agents from the private
sector.

Any voluntary sales program such as this opens the insurer to
problems 0 f adverse selee: tion. FeIC controls for this by having
a p~ofessional underwriting staff and by haVing perfected its
rate-making process.

A developing country without FCIC's forty plus years of experience
may find this difficult to do. One solution is to imitate the crop
credit insurers and institute semi-obligatory purchase requirements.
In this case, credit and insurance are linked. Credit can not be
obtained if insurance is not purchased. This association with the
credit group overcomes the adverse selection problem, reduces
sales costs and identifies farmers who are prepared to use modern
inputs.

Finally, we will mention that FeIe's advertisements stress the
positiv~ a priori impacts of insurance on the farm. That i~t

the farm as a financial enterprise is able to operate more effec
tively when farmers are not concerned about risk. One of the more
popular FCIe slogans is.:."Crop insurance: it pays off in good
years and bad."

B. Level of Guarantee

FCIC does not guarantee 100% of a crop's potential value. Rather,
the use of deductibles and conservative conversion prices, used
for converting the commodity guarantee (eg. bushels) into money
equivalent, keep the guarantee under 75%, usually closer to
50%. This is done for several reason.

There is a zone of frequent variation; small losses that
occur often.



- Farmers can handle small losses well enough; it is ttH.'
big losses that hurt.

Small losses are just as expensive as big ones to adjust. 4t
- The farmer should have a residual financial stake in his

crop to ensure that he tries as hard as possible to bring
it in.

FeIC's guarantee is not only kept down, it is also kept up. What we
mean, is that the foregoing are reasons for keeping guarantee
levels below approximately 75%. But, there are reasons for keeping
available maximum coverage above approximately 50%.

- For marginal farmers, variable production costs are the
minimum that need to be guaranteed.

- For hypermarginal farmers, total (le.-variable plus
fixed) costs need to be insured.

- In the case of crop credit insurance the loan needs to be
covered.

A country that decidad to have a mixed-development anJ maintenance
oriented program would want to set the guarantee somewhat higher than
the loan or total costs amount. Remember, however, that it is not
particularily efficient to set the level so high that one is
operating in the frequent loss zone. In general, a maximum of 41
15% to 80% is recognized as the limit.

C. Ra te ~!akin8

The rate making system employed by FeIC reflects a policy
decision to promote both equity and development. Rates are set
on the basis of crops and areaso Counties may be split into
sub-zones if climate and soil require. Rates are designed so
that there is considerable sharing of losses within the county.
less so within the state and even less across the country.

In addition, individual's rates are adjusted up or down each
year to reflect their own personal experience. Good farmers
tend to pay less than careless farmers. Thus, the Fele can be
thought of as having a concentric rating system. A farmer's
premium will reflect first, his own experience; then his
neighborhood's experience, then the state's and finally, t!l€: naticn.
The system is considered to be both fair and effective.

We stated above that it was a development oriented system. Tn paLL,
this is because the rates charged reflect the true risk level for
each crop and area. Thus, premium rates are a source of valid
information about the profitability of any undertaking. The
insertation of accurate cost information into the decision making
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aparatus tends to promote the optimization of total social
welfare.

Another approach to rate making that might be considered is to
level all premiums. That is, to have everyone pay the same rate~

regardless of the situation in which they operate. This·has two
benefits. The first is that there is immediate redistribution
of wealth; the second is that a sophisticated rate making
apparatus is not needed.

This approach was not used in the US because, in part, of the
tradition of individuals!m that exists and, in part, of the
recognition that the small entrepeneur bias effect is a more
potent income redistributor than level premium rates. But, the
key reason for rejecting this approach was that it would not work
in conjunction with a voluntary sales program. There would be
severe adverse selection. Those from whom the redistributor
was taking funds would tend to abstain. Those remaining in the
program would have higher than anticipated losses and rates
would have to increase. Once this happened, another group of
farmers would drop out. The results are as disastrous as they are
predictable.

The lesson here is that any attempt to achieve a direct
redistribution of wealth by altering ~remium rates or benefits
will fail unless the insurance is effectively obligatory.

D. Loss Adjustment

The US loss adjustment system is based on a measurement of the
individual's results. Again, this was necessitated by the
voluntary sales feature, tradition and the ~ompletfon in
the field.

The drawback of an individual yield system is that it is costly.
The benefits are that it is accurate, permits a more complete
removal of risk than the area yield method, rewards good farmers
and permits an accurate allocation of production costs. A
development oriented program is more effective when using this
approach as we saw in section III.

To date, no adequate studies have been made comparing the costs
and benefits in the total agriculture sector of the two loss
adjustments. When total system costs are added in and the decrease
benefits subtracted, the apparent cost advantage of area yield
may vanish altogether.

We should like to propose here an experiment in funding th~

individual loss adjustment and insurance management expenses.
Since, with an individual system, it is necessary for an insllrance
representative to visit every farm at the begi..iing of the year,
some farms on a random basis during the year and all farmers who
report losses, and since the insurance organization is concerned
that farmers use a certain standard and minimum technology, then
we propose, that the crop insurance function be .given to the
extension agency and that extension agency be converted into an



insurer which will do extension only as a coroilary to its
new main function.

This would have several effects:

- Capital costs of starting the insurer would be decreased.

- A new government bureaucracy would not be created.

- More farmers might be reached with better quality lnformatiol

As stated, this is a suggestion for an experiment. Some of the
old extension functions should be kept. Perhaps, the "wholesale!'
and high level (ie-large farm service) extension program. This
approach might be able to improve the generally poor job that is
being done around the world in reaching small farmers.

Let us share two lessons learned from Fele's experience about
who should do adjustment. First, individuals who represent
farmers' or bankers' interests must be avoided since tbey bave
conflicting interests in the mattero In the US, loss adjustoent
rate making, and the establishment of coverage levels were affected
strongly by farmer groups until 1953. It 1s ,enerally agreed that
Fele did not approaeb actuarial s~undness until afte~ 1953.

The second thing that can be said about adjustment is that the ..
adjustor must be an employee of this insurer. It is not poss101e ,.
to establish uniform standards and enforee their application
when tbe people imposing them participate in a reward structure
that. at best, ignores those standards and, at worst, is contrary
to them.

For example, in the pre-1953 FelC experience, loss adjustment
guarantee levels and rate making were affected by politi=~J~~

oriented committees of farmers in each county. Loyality to the
insurer's standards may have been subjugated to the loyality to
the political party's needs. Those needs may have required
paying losses which need not have been paid.

This dominance of politcal over economic principles can be called
the socio/political hazard of governm~nt insurance. Its unchecked
presence makes international cooperation such as risk sharing and
reinsurance impossible.

E. Allied Operations

By allied operations we refer to those programs of the agriculture
sector which might be linked to crop insurance. These include~

for example, soil conservation, price management and commodity
storeage. US policy bas been fairly consistent in recent years:
to avoid linking. However, in the early days of FerC's existanre t
there was some experience with in-kind transactions and grain
storeage.



Operations in-kind were permitted in FCIC's first few years.
Farmers could deliver so many bushels of wheat to a warehouse
or cash to the insurance office to pay for their insurance
premiums. If they suffered losses t they could be paid in cash
or kind. Some reasons for this appr~ach are these.

- Farmera short of cash could pay with grain.

- Farmers could pay at harvest time.

- Farmers would reap the benefit of price fluctuations.

- The nation hoped to have self-regulaeed, ever normal graineri2
from which adequate supplies would flow to consumers.

The program was abandoned after a few years. It failed to
match expectation. The last two reasons are a good indication
of why. Farmers didn't reap significant profits through specu
lation and the graineries were not ever normal. Specifically:

- the program vas costly. Grain bad to be stored, transported,
rotated and spoilage losses absorbed.

The program was technically difficult. Managing a grain
storeage program was a considerable burden for the insurer's
officers.

The program duplicated existing government and private
sector facilities.

- The program created uncertainity for management which
never knew 1f it would have to pay-off in cash of kind.

- Storeage is a charged politcal question. Should stocks
be held to drive up prices thus favoring farmers
or released to favor consumers?

- The program provided one more thing for farmers to
dislike about the insurance.

- Farmers were no better speculators with the grain stor~d

here than stored and sold elsewhere (actually it was often
in the same place).

The amount of grain stored was small. That 1S t it
corresponded only to the insurance premium. It was c~nsidere~

more of a nuisance than it was worth.

- Not all crops could be stored.

Our good friend and colleague t Professor Toyoji Yamauchi of the
University of Osaka Prefecture points out one benefit that
is relevant to conditions today in developing countries.



If losses are of a general nature, that is, covering a lnrge
area, then national production will be down and prices up. Farme~'

will zeceive, under the cash system, a fixed money amount which
will buy a decreased quantity of food. In-kind operations
would guarantee a level flow of commodities.

Dr. Yamauchi is right, of course, but the litany of problems ~jted

above make us reluctant to open our arms once again to in-kind~

Unkind? No. Let us suggest another solution: reinsurance. With
a reinsurance treaty that paid benefits when there were large
losses of the sort described, there would be significant inflows
of foreign exchange. Ihis could be used to purchase cheap food
commodities on the international market. The food would then be
sold to the farmers who would have been paid off in national
currency.



VI. Private Sector Involvement

The bill now before the US Congress has provisions in it which
will reverse historic patterns. Specifically, the new law will
permit FCIC to reinsure private companies that wish to provide
all-risk crop insurance to American farmers. In addition. f~rmcrs

will receive the same subsidy (administrative expenses plus,
perhaps, 30% of losses) whether they purchase from FeIC or private
companies.

Although it appears to be the intent of the present administration
to expand FCIC's operations so that it becomes an agressive
marketer of crop insurance, some analysts are saying that if the
private sector is given reinsurance and the same subsidy. that
it will compate successfully with FCIC. According to their
scenario, in a few years FCIC will become a reinsurance
agency exclusively, financing and auditing the private sector.
They point to Japan which has operated in this manner successfully
for over 40 years. They also claim that a successful US experiment
in this area would be a strong incentive to countries with crop
hail programs to make similar changes.

A government/private sector cooperative insurance effort has
interesting aspects. Developing nations might want to consider
this model for the following reasons:

- Existing insurance expertise in the private sector can be
utilized. The government does not start from the beginning
with untrained managers.

- The participation of private insurers who are not eager to
pay unwarranted claims counteracts the socia/political
hazard.

- The participatidn of many private groups in the program's
management counteracts the usual tendancy towards central
ization that accompanies government services. This creates
a nuturing environment for democratic evolution.

There are problems associated with this approach which gov~rn~lents

will have to be careful to control. They are:

- Skimming, or the insuring of only the best clients. Govern
ments will have to set and enforce penetration standards.

- False claims. Governments will need a ~pot check loss
adjustment capacity oprating to make sure that the insurers
do not lfmilk" the reinsurer.

The government/private sector cooperatiion model seems very
appealing. It has worked in Japan and South Africa and failed
in Mexico. It is likely to be tested in the US. Like the
merger-wlth-the-extension-service model, it deserves to be tested.



VII. Reinsurance

FCIC does not purchase reinsurance, this is the result of consist£
US government policy. Basically, the government feels that it can
handle loss fluctuations without additional $upport.

While this may be true for the United States, it is not true tor
many smaller nations. Mauritius, South Africa, Puerto Rico,
Israel, Rhodesia-Zimbabwe and Costa Rica all use or have
used reinsurance.

Reinsurance is of interest to crop insurers as a means of
financing exceptionally heavy losses. It is more efficient,
that is, less expensive, than either tying up funds in idle reserv~

or permitting the nation's budget and development plans to be
disrupted.

An example of the kind of reinsurance that seems to make most sense
for national programs is a stop loss policy with a co-insurance
clause •. This is demonstrated in figure number 3.

The reinsurance policy demonstrated i~ figure number 1 ~a1 three
features:

- The insurer pays al~ losses up to an amount equal to 100%
of that year's premium.

- ~he reinsurer pays 80% of all losses between 100% and 600%< ~
This means that it will pay up to 400% of the year's premium.

- The insurer pays 20% of all losses between 100% and 600%.
this 1s to assure the reinsurer that the insurer ~ill not pay
claims unnecessarily.

- The insurer pays all losses beyond 600%. Of course, the
insurer could purchase another layer of reinsurance that begins
at 601% and indeed, this is frequently done.

It is recommended that the insurer retain the base (ie.-first 100%
or whatever) for two reasons:

- It should be capable of covering these losses without undue
hardship.

By retaining these "normal" losses it saves the premium which
must generally be paid in convertible currencies and saves on
reinsurer profit and administrative margins.

It is now proper to ask whetber or Get reinsurance is available
from the normal commercial channels. We have surveyed the London.
Continental and American markets and can report the reinsurance is
available, with certain restrictions. 41
These conditions are:

- The program be in existance at least 5 years so that
minimal data be available for the establishing of rates.
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- Competent personnel be in charge of the program.

- The soeio/po~~tical hazard be controlled.

The 5 year minimum is not really a problem. Any program will ha~·

to go through a slow, inital growth phase. It is not advisable in
any case that the insurer have more business written during this
period than it can afford to lose because management will be
preoccupied with organization, design and growth issues. Crop
insurance programs must go through a 4 stage genesis. Reinsurance
is really only needed for the last.

- Stage 1: Design; I year

- Stage 2: Pilot; 3-4 years.

- Stage 3: Implementation; 3-10 years.

- Stage 4: Operational; remainder.

The soeio/political hazard 1s not an insurmountable problem. Self
restraint, conservativeness and integrity on the part of government
leaders is important. Structural features such as the government!
private sector cooperation model are also effective. Finally, the
reinsurer will have to accept some responsibility itself and spot
~heck the insurer's operations from time to time.

In addition to traditional reinsurers, national crop insurers 41
should approach the international finance organization (IFO) such
as World Bank and the Asian Development Bank. Although these
organizations have no experience with reinsurance, they do have the
prime requisite for beginning: capital.

The IFOs are aware that they could reinsure but are uncertain if
they should. They are mainly concerned about two issues.

- If reinsurance is available from the commercial market,
why should they become involved.

- The political relationships that exist between natio~s and
IFOs violate the arm's-distance relationship that
normally pervails between insurer and reinsurer. IFOs are
concerned that political pressures may be used to force
payment of unwarranted claims~

An alternative to reinsurance that may be applicable in the case
of IFOs is the contingent loan. This is a loan that is agreed
upon beforehand but is not granted until the occurence of some
predefined contingency. The loan must be paid back like any other
loan. One difference between a contingent loan and reinsurance
is the timing of payments for the services. With reinsurance, the
cost is borne by users befor~ and after the loss. With a contingen~

loan only post-loss users only pay for these costs. ~

The appeal of contingent loans to the IrOs is that the contractur.ll
repayment feature will minimize the tendaney of government to use
rhpM unn«~~~q~rilv_



APPENDIX

Risk, Uncertainty, Insurance and Individual Decision Making

The effect of insurance on risk and uncertainty and, thus, on
individual farmers' decision making behavior is important to the
arguments presented in the paper. An examination of this
relationship is presented here.

A. Risk

Risk refers to the probability of experiencing some outcome which
1s less than desired. There are two quantifiable aspects of risk
that are particularily useful for understanding decision making
behavior. The first 1s the expected or average, value of risk.
The expected value of risk can be represented as follows:..

E(R)- 2: P:. X.•

where:

E(R)- expect•• value ~f riak8. .,."
~ a probability of occurence of the i- outcome.
XA - value of the i!!l outcome.

The second aspect· is the absolute risk c:onatraint. Tbis refers to
the constraining capacLty of certain large, although infrequently
occuring losses. The size and frequency that define a large magni
tude loss as being constraining are not constants. Rather tbey
vary from person to'person and situation to situation. Common sense
indicates that individuals with greater reserves of wealth are able
to withstand larger losses than individuals with fewer reserves.
These concepts are illustrated in figure A-Ie

FigureA-l: Risk
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E -Expected outcome
A-E -TDeal risk zone
C-E -Risk carrying capacity of s~"ll farmer
C -Catastrophic risk limit for small farmer
B-E -Risk carrying capcity of large farmer
B -Catastrophic risk limit for large farmer

The expected value of risk is represented by the shaded area under
the curve. Constraining absolute risk values are shown by the
areas under the curve from A to B for larger farmers and from
A to C for smaller farmers.

Note also that the compliments of the area A-B and A-C can be
defined as the risk carrying capcity ~f these individuals. That
is, the small farmer is able to accept the risk represented by the
area under the curve from C to E. The larger farmer can accept
the risk from B to Eo

B. Uncertainty

Having defined risk, let us now turn to u~certainty, which is
the error that the individual makes in estimating risk. If
we assume that there 1s some true risk associated with every
event, then we can demonstrate uncertainty graphically as
follows as shown in figure A-2.

Figure No. A-2: Uncertainty
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Except for faily simple and trivial cases, such as the flipping
of coins, it is not possible to knew exactly what is the true risk
associated with any event. Our estimates must be filtered through
the human cognitive process and must be based on imcomplete
data. An error is cre~ted, and we shall call this error
uncertaity.

Uncertainty can be either positive or negative. If it is negative,
that is, if it causes perceived risk to be less than true risk,
it will have the effect of encouraging farmers to take chances
when they should not. The effect of negative uncertainty on
decision making is self-correcting and not of interest to our
discussion.

The affect of positive uncertainty, which we shall simply call
uncertainty from now on, is to make options seem less desirable
to the farmer and to discourage him from using them.

The way in which uncertainty distorts the evaluation of risk
is further illustrated in figure A-3.

Figure A-3: Distortion of Risk Evaluation by Uncertainty
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From figure three. we can readily see that uncertainty causes
a decrease in the evaluation of the expected outcome of an
event and an increase in the location of the absolute risk
constraint.



c. Average cost effect

Having defined the terms true risk, perceived risk and uncertain 1 ..

we may preceed to a discussion of the effect of insurance on ,.,
farmers' decision making. Insurance affects the farmers'
decision making in two ways: through the average cost effect
and through the absolute value effect.

Let us consider the former: the average co,t effect. When the
farmer makes a decision to sow or not to sow certain crops with
certain technologies, he, at least implicitly, calculates expected
costs and inc~me and proceeds if the proposition promises a profit.
The cost side in~ludes an allocation for perceived total risk.

Table No. A-l demonstrates this process with hypothetical
fiiures for an hypothetical crop or technology option. The
figures for case No. 1 were arbitrarily determined. Those for
the other two cases were derived from the first.

c1Rt k & Uf IA 1 EffT bl Na e o. - . ect 0 nsurance on a s ncerta ntv osts.
Expected Costs Case No. 1: Case No, 2: Case No. 3:

Not insured Insured Insured with
a suhsidy_.=..-Average Production

costs 80 80
i

80

Perceived risk 20 0 I 0I ITrue risk (10) (0) (0)
Uncertainty (10) (0) I (0)

IInsurance premium 0 15* 5**

Total 100 95 85
Expected profit 99 99 99

Expected Net Profit I(loss) ( 1 ) 4 14

Let us examine case number 1, the without insurance case. The farmFT
expects to have production costs of 80. He also perceives the
riskiness of this venture to be 20. This perceived risk is compose~

of 10 for true risk and 10 for uncertainty. Total expected costs,
therefore, are 100. This will produce a loss of 1, so the farmer
will reject this option, assuming others are available.

In case number 2, the farmer is sold an insurance policy that
guarantees a yield of 99. The policy costs 15. The figure 15 covers
true risk associated losses of 10 plus administrative costs.
It is not necessary to charge a premium to cover uncertainty ~

losses, because these do not occur. The only loss that corresponds"
to uncertainty is opportunity loss.

The accounting in case number 2 is now: 80 for production costs



as before, 15 for the insurance premiums and nothing for
perceived risk which has been transferred to the insurer. Total
expected costs are now 95» which leaves a profit of four. Our
farmer can now adopt this option, assuming he has none better
available.

The third case is a linear transformation of the second. A
subsidy of 10 has been given so an insurance premium of only
5 will be charged. Profits are correspondingly larger and tb
option is now even more attractive. Note that a differential
application of a subsidy could be used to stimulate the use
of desired technologies. Some conclusions that can be drawn
from this examination are these:

- Uncertainty is the degree of distortion in the measurement
of true risk.

- Uncertainty prOVides a margin to cover insurance admini
strative expenses.

- If uncertainty is greater than insurance administration
eosts, total perceived costs will be reduced and expected
profits increased~

A premium subsidy prOVides an additional and linear increase
in the expected profit of the insured activity.

D. Absolute Value Constraint

Now let us consider the second effect; the management of catas
trophic risk. Unlike the previous, average cost, effect this
operates on relationship between the absolute value of the risk
and the farmer's absolute reserves. We are not concerned with the
average profit over many years, but rather with the timing of a
loss large enough to bankrupt the farmer.

If that loss occurs before has has been able to build up reserves,
he will be driven out of business. Prudence requires that the
farmer not exploit profitable opportunites which also involves
large and even infrequent losses. The effect of this is that
the opportunities for production that would benefit the individual
and society are lost.

As suggested above, the burden of this constraint falls unequally
on individuals; in inverse proportion to their reserves. Table A-2
demonstrates the nature of the absolute valu~ constraint.



Table No. A-2: The effect of absolute value constraint on crop
and technology options which wealthy and poor

farmers can consider.

~rup Expected Catastrophic OotioD Viable for Opportunity"I.
Options Net Loss Wealthy Poor

LossIncome (Freq. -5%) Farmer Farmer
Per Unit (Cons.- (Cons. •

*-500) -200) J

"
I 11000 -175 Yes Yee 1500

B 2000 -400 Yes No 500
C 2500 -550 No No ---

*Opportunity Loss • Expected net income of option C less that of
the option actually chosen.

~able 2 assumes that there are three different crop options
available to wealthy and poor farmers8 The average or expected
income from the three options are 1000, 2000, and 2500 per
hectare. If we were using only the expected profit rule, we would
already have enough infor~ation to choose option C.

Yet, this is not the case for we have hypothesized that our
wealthy farmer is willing to accept losses of up to 500 and
our poor farmer losses up to 200. We have further assumed for
purposes of simplification that their frequency constraints are
the same, say 5%, and need not be taken into consideration
hereafter.

.
Finally each of the options have been assigned a catastrophic
loss that occurs with the given frequency. We can then see that
option A and B do not violate the wealthy farmer's constraint
and that he, by subsequently applying the expected profit rule
will choose option B over A. For the poor farmer however, both
option Band C violate-his constraint. A is acceptable and he
will choose it as there is no other.

The last column of,table A-2 points out that the wealthy farmer
suffers an opportunity loss of 500 by choosing B instead of C.
For the poor farmer, choosing A involves an opportunity loss
of l5~).

The implication of this is that the disincentive of risk affects
most severely farmers whose capitalization is marginal. These
are~ among other, our poor and small farmers.

~he corollary
of insurance.
poor farmers,
(option C, in

of this is the small entrepeneur or small farmer bias
If insurance is made available to both wealthy and

they would tend to similar production levels
this case) and the poor farmers would experience
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greater absolute and relative increases in their incomes. In
this example, poor farmers could increase their income by
1500, or 150%. Wealthy farmers would only increase income by
500, or 25%.

One of the attractive features of the insurance as an income red!:
tributor is that it is non-confiscatory. Redistribution takes
place as the result of poorer farmers being able to accept
challenges which he previously could not. Nothing is taken from
the wealthier farmer, the poorer farmers are just made more produ,

E. Conclusion

In conclusion, the effects of the insurance on the farmer are
two: firstly, the insurance (and the subsidy) tend to increase
the net income, real and perceived, from the insured crop and
thus promotes the production of that crop. Second, when the
insurance removes catastrophic risk it removes the obstacle
which previously excluded certain otherwise viable options from
consideration.

It is important to remember that insurance will have a greater
impact when it is directed toward the smaller farmer because any
level of risk will have a greater impact on him than on the
larger farmer.

Finally, the true cost of both catastrophic risk and uncertainty
is the value of ~he opportunity loss of foragone production.
Both society and the farmer suffer on this account •
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ABSTRACT

Crop-credit insurance, a linking of crop and credit insurances, provides
protection for farmer and banker both, thereby stimulating agricultural
production and providing a broad range of other benefitse It is a new
kind of insurance, a development adapted especially to the needs of less
developed countriese Successful programs exist in less developed countries
and can serve as effective models for government officials wishing to ex
ploit this development potential for their own nationse

Economic analysis is lacking from the literature, but the analysis presented
here indicates that crop-credit insurance is a more efficient means of
stimulating agricultural development than several alternative policies.
Government subsidies are required and are justified on the basis of
economic viabilitYe

T~e insurance plan itself and the needs for reinsurance are also discussed.
Finally, the role of cooperatives and private sector groups is analyzed.

*Nelson Maurice is an agricultural insurance consultant to the US Agency
for International Development. Opinions expressed here are his and not
USAID'se

**Changes have been incorporated in this paper through July, 1978.
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EXPLOTACIO:l DEL SEGURO AGaOcm:..1)!~!CIO
COIl FIi~S D~ DES;.RROLLO ~ LOS ?AISES

EN VIJ.S DE DES:...P.?OLLO

ABSTRACTO

El seguro agrocrediticio t cne. vinculaciSn de los segtl-"os para
cultivos Y' cr~di tos, otrece protecci5n tanto para. el agric:ultor eo::.o
para el be.nquero, con 10 cual. esti=:.t1la. 1e. prcduc~iSn agr!eola a la
vez que brinda t::lB. a.:plia gp!.:!~ de c ',ros beneficios. Cor:stit.u;;e un
nuevo tipo de seguro, una i:movaci6n e.de.ptada especial.l:ente a. las
necesids.d.es de los puses mencs desarrollados. En la actualidad
existen en va-nos pa!ses ccnos desa-~ollados ~rogre::as que se desen
vue1ven con ~xito yo que pueden serrir de mcdelos ef"icaces para. t'lmcio
Darios gucern=ee:tales Glue en bene:fieio de sus propios pa!ses desean
explotar este ~otencial para el desarrollo.

Los trabaJos escritoa sotre el tema c:arecen de a.r.1Uisis econG
micos, pero en el an&llsis que aqu! se presents. se i:cdies. que e.l
seguro ag:'Ocreditic:io co~t.ituye un medio w ef'iciente para. estimular
al desarrollo asr!co1a que otras varies pcJ.!ticas opcione.les.'. Los
subsidies subernaJ:~:ltales se requieren 7 Justi!'ican scbre 1& 'base de
1a viabilidad ec:c:6mic&.

Tambi~!1 se exa:una.n e1 p1.a!1 de segul"os propi2:!-nte ~e!:o y 125
necesidades de reaseg-.Jro. Fine.l:tente t se o!rece u:1 mali-sis de~
papel que 1es ineumbe a ~as cocperativas y a. diversos grupos de~

sector pri'Y-a.d.O·.

ASSUR.M;CE AGrJJCR...VOITIV!:
AUX FIllS DE DE"'ISLCPPE-l::.I11T DAriS

LES PAYS Di DE\"ELCFPn·!EIlT
...

. - ,
L'assurance agrocreditive, combir.aision d 'assurance

des recoltes et des credits, apporte u~e p!oeection cane
au euJ.tivateur qu' a.u banquier, stim"..u.ant. d,e ee fa! t :La. production
agrieole et assurant une large ga2e d' autres avan:tages. II s Ii e.g! t
d 'un nouveau genre d I assurance, un concept a.dapte sp~c:iaJ.e~ent a.we
besoins des pays moins de....·eloppes 0 Des pr'ogra=-.=es satisf'aisants
existent d~~s les pays coins develop~es et ~euv~nt servir de mcdeles
ef'ficaces aux fonction.~ai~es desirant exploiter ce potentie~ de
deve1oppe~ent pour leurs p~opres pays.

L' analyse econocique =mq,ue de documentation, cais 1 t a.'''u!.lyse
ici donnee de~o~tre ~ue l'assur~~ce credit contre les ~a~-aises

recoltes con~titue tm ~~yen plus effieace de sti=ule~ le developpe
ment agricole que ce~taines &utres politiques possibles. tes sub
ventions du &cuverner.ent sont n~cessaires et justifi~es sur ~a base
de 1a viabilit~ e::cno~que. '

Le plnn dr~sura.~cc lui-~e=e et les besoins po~ ~cn renou~clle

ment sont cC;lle:~~nt etudi~s. E:1fin, le r61~ des ccop~::-a~i......es et c.es
groupes du :~cte~ privc f~it 11 0 bJet d'une ~~alJse.
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APROVEITAM&1TO DO Si:GU"RO AGRO-CaEDI'T!C!O
PARA. FINS DE DESEIVOLvnE::!TO PaR

NACOES EM DESEBVOLVIMEliTO

o segura agro-credit!cio t WlU. liga de segura agr!cola e de
credito, oterece p1"Oteqao tanto ao agricultor quanta so banqueiro,
estim.ulando assa & prodW;i.o agrtcola e proporciolW1do una vasta
gama de outres benet!cios. !rata-se de um& nova modalidade de
segurc, UI1 avanqo especiaJ.mente"adequado 18 necessi4ades de pa!ses
em vias de deseuvolvimea:to. Exist_, ell pa!:ses menos desenvolvidos,
progrsmu bem. s~ed1dos que po4em serrir deexearplos reais a t'1D1
cio11&i05 govenua..nt&is d.eseJosos de aproveitar este potellCiaJ.. de
desenvolvi.mento em. bene:t!cio de aeus pr6prios pa!ses.

Em material impressa Dio c:oaat.a a BDSJise eco~ca, pon. a
anUise &qui apresent&da iDdica q,ue 0 seguro, ql'('Jl-Credi.:t!,cio {; um.
meio mais et'iciente de estimnlar 0 t1.esenvo1'Vime:a:to q;r!cola do que
vU-ios outres plaDos alterD&tivos. Subs!dic,s de gOVerDD ,sSo Decessmoa
s se .1uat1ti.cam COIl bue D& "fiabili4a4e ~ca.

o pl ano de Sepro _ 81 e as necessi4a4es de ressesure sao
tab&. deba'tidos. FiDalmen'te' au.lisado 0 papel. das coopera:tivas
e dos grupos do sector priftdo.
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Exploiting Crop-credit Insurance

For Developing Purposes in

Less Developed Nations

I. INTRODUCTION*

Although the commercial and agricultural activity known generally as crop
insurance has occupied the minds of men for a long time, it still remains
under-exploited today. Many attempts have been made using traditional,
private sector approaches to develop crop insurance. There has been
success with limited risk programs in Europe, the United States and a few
other countries, notably Argentina. However, most attempts by the private
sector to offer all-risk insurance have failed.. Y

Governments have been operating successfully in the all-risk area slinee
1938 when Japan and then the United States established the first modern.
programs. Tociay, close to two dozen nations have government operated all
risk crop insurance programs. There is considerable variety in the struc
ture and success of these programs (see Crawford).

One notable similarity, however., is that the successful pr,.,grams are con
centrated in the developed nations. Less developed nations have not ex
ploited this potential resource. To date only the program in Mexico has
achieved a considerable degree of success aDd contributed ~o the develop
ment of the nation. But, the degree of success achieved is remarkable.
It is deliberately used to support the agricultural credit system and direct
the development of the agricultural sector in accordance with government
policy. In. Mexico" crop-credit insurance is an integrative and facilitating
tool. It facilitates the workings of other institutions and integrates them
by serving as a planning focus and a policy directive taol.

Crop-credit insurance provides relief to both farmers and lenders at the
same time while providing considerable leverage for promoting the develop
ment of agricultural sectors. Farmers have long demanded a system such as
crop insurance to protect themselves against losses in production. Banks
have desired some sort of credit insurance system to protect themselves
against losses resulting fram the farmers' inability to repay loans when
they suffer crop losses.

This paper explores several facets of this new kind of insurance; the
potential benefits, requirements, problems, alternative policies, the

!he author wishes to express a debt of grat~tude to Drs. P.K. Ray and Bernard Oury. Dr.
Ray's classic text AgriculturaU.~suranceis the outstanding work ~n th~s ii-eld. Dr.
Oury's seminal article in 1969 first focused attention on the relationship becween crop
insurance and economic grOtJth.

The only exception is the Sentraoes cooperative in South Africa which has been operatL~g

Yithou~ governmental support as an all-risk crop insuror since 1970.
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insurance plan itself, exper~ence in other countries, the need for re
insurance and finally, the potential for participation of private groups
such as cooperatives.

II. DEFINITIONS

A. Agricultural Insurance

Agricultural insurance includes all forms of insurance which affect
agricultural activities, including crop insurance, fire insurance on
farm buildings, liability insurance on animals and so forth.

B. CroE Insurance

Crop insurance includes all forms of insurance which compensate the
farmer for losses of his crops.

C. Agricul\':ural Credit Insurance

Credit insurance protects the lender when there has been a crop
failure, but does not forgive the farmer his loan. The insurance
company takes over the farmer's 110te once it pays the bank. The
insurance company then, has a legal right to collect from the farmer.
Commercial and export credit insurance are the ~dels for this line
(s'ee Phelps).

D. Crop-credit Insurance

Crop-credit insurance refers to a close linking of all-risk crop
insurance and the agricultural credit mechanism. Farmers are COt:1

pensated for their losses, but benefits go first to cancel outstanding
loans, and then the remainder is paid in cash to the farmer.

The program in Mexico is the best developed example of crop-creeit
insurance. They, however, refer to it as investment insurance
because the insurance is limited to the maximum a farmer may borrow.
This is limited to the "direct" investments in the crop (interest,
premiums and rent, for example are exclu.ied). Because of the focus
on protecting both the farmer and the lender and because of the direct
links to credit institutions (for sales, premium collection and benefit
payment purposes), crop-credit is a superior title to crop-investment
insurance.

•
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E.Specific Risk Crop Insurance

Specific Risk Crop Insurance (or limited risk crop insurance or
crop-hail insurance) protecsfarmers from damage to his crops result
ing from certain, specified hazards. Generally, these hazards occur
in a small area and at a specific time. The losses resulting from
these losses are readily identified. Hail, fire and windstorm are
typical examples. This limitation on hazards covered came about as
a result of private insurance companies with limited eapital needing
to limit their exposure to losses.

F 0 All-risk CreE Insurance

All-risk erop insurance (or comprehensive crop insurance) does not
really do what its name implies. Generally, policies state that
all losses are covered except a few that are specified in the
coverage clause. Universally, self-inflicted, carelessness and
poor management caused losses are excluded. !he main difference
between all and specific risk insurance is that hazards occurring
over broad areas and long and indefinite periods of time are
included. These include drought, excess moisture, disease.

When integrated with an agricultural development program, the in
surance can cover the appropriateness of t:'ecommended teehnology.

G. Loan Guarantees

Loan guarantees proteet the lenders and may even allow the farmer
to be forgiven. However, they are not insurance plans as premia
are often not collected. When eollected, they are not actuarially
determined but fixea at some arbitrary figure, usually between 1%
and 5%.

H. Income Maintenance Programs

Income maintenance programs are designed to prevent farmers income
from falling below a certain level as a result of production or
price declines. They differ from crop insurance, however, because
of the absence of contingencies. There are no contractual obliga
tion requiring the f~rmer to behave in any particular manner.

Crop\insurance, of course, acts to maintain income. When it cancels
the farmers debt it keeps his income above zero. When coverage. exceeds
his borrowings, the insurance provides some useable income for the
farmer. Here, however, the term income maintenance is reserved for
programs that do not test each individual farmers harvest yield or
require him to pay premia and use specified technologies.
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•I. Informal Risk Management Methods

Informal risk management methods include ad hoc submissions to
reality suCh as permitting, eieher deliberately or not, loan
extensions, soft lo~s or decapitalizatiouo They are generally
unplanned measures born of desperation.

J. Traditional Risk Management Mechanis-u

Traditional risk management meChanisms developed by the farmers
themselves are of d~£ferent classes. The technical, agricultural
class includes the use of t't'aditional seed varieties, interplanting
and farming in several ecological niches. In the economic class a~e

share cropping, buying or selling of labor and dependence 011 and sub
servience to village money lenders. In the cultural class. we find the
maintenance of extended families, cO!padrazlc2. and food sharing arrange
ments. (See Cancian (2) for a somewhat diff:erent typology.)

Traditional risk management devices may be either relatively less or
more productive and desirable than modern methods (insurance). The
use of traditional seed varieties is econoadca1ly less desirable
than the use of appropriate high yielding varieties combined with
insurance. Mixed planting techniques may be more proiiuctive than •
monocultural farm practices (see Berry, Bartlett).

III. POTENTIAL BENEFITS OF caOP-cBEDIT INStJRANCE

Although crop-credit insurance 1s simply de$1gned to pay-off farmers and
banks when crops fail, there are a broad range of benefits that can be
derived when proper planning and integration takes plac:;e. Those benefits
are presented below under six categories, those that accrue principally
to all consumars, to farmers, to lenders y to the agricultural sector in
general, to government, and finally to rural communities.

A. Benefit Accruing to Consumers=Effect on Production and Price

In policy terms, crop insurance is a production stimulating tool.
The insurance can be thought of as an output subsidy, calling forth
increased production of the insured crops. If this is done without
planning, then an excess can be created which could depress prices
and decrease farmers' welfare.

However, with planning this need not happen. Only those crops which
the nation desires need be called forth. Japan deliberately uses its
crop insurance program to pursue self-sufficiency in rice. It is now
self-sufficient and frequently adjusts the premium subsidy and coverage level
to keep production in balance.
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stability of both
In the long run,/availability and price of foodstuffs can be enhanced
with the help of crop insurance.

B. Benefits Accruing to Farmers

1. Benefits as a Right

Farmers are protected as a matter of right, not by chance nor
political connection nor post-loss governmental decisions.
This is an important difference between a crop insurance
program and relief or credit insurance programs. The importance
of this is that the farmer knows for certain before he plants what
his minimum incomes will be. Some of the risk of farming is
contractually transferred to the insurer. With a relief or credit
insurance program, the farmers uncertainty about what and how much
risk he faces is not resolved until after the loss has been sustained
and program authorities solicited.

2. Utilization of Rural Labor

Under most circumstances crop-credit insurance should lead to an .
increased utilization of rural labor. In one computer simulation
analysis, it was predicted that rural labor utilization would
increase by 64% (s ee Nathan).
Of course, the size of the absolute increase would depend on the
extent of the insurance program.

The increased labor would tend to come primarily from. the farm
family, but some hiring of off-farm laborers would be required,
even by small landholders.

The adoption of technology could result in a displacement of labor,
but the type of techn.ology appropriate for smaller farmers is not
likely to displace labor.

3. Income Dis tribution

If the programs are directed pricarily at small farmers, income
distribution will be favorably affected as a result of increased
income resulting from more productive agricultural technologies.
1.0 a lesser extent, the subsidies of the program by government will
also affect in~ome distribution positively.
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C. Benefits Accruing to Lenders

1. Decapitalization Avoided

Agricultural lenders are protected from the steady decapitaliza
tion that results from the individual crop failures which occur
each year and after the area-wide catastrophes which occur from
time to time.

2. Easier Portfolio Management
•

The banks can concentrate their efforts on managing their port
folios and controlling bad debts resulting from perverse wilful
ness and similar causes. When crop-credit insurance is in place,
the pool of delinquent borrowers contains a higher proportion of
nonserious farmers (NSF), those who exploit the agricultural
credit mechanism for selfish and, often, non-productive purposes.
Crop-credit insurance then, enchances the ability to identify
and eliminate NSFs. This 1s necessary both to protect credit
institutions and to assure that searce resources are allocated
to those who will use them best.

The bank is able to identify and keep its creditvorthy customers. •
Usually, without insurance, lenders are faced with having to cut
off borrowers who are unable to repay loans even if they are hard
working and good long term prospects. The bank may have invested
a great deal to develop these farmers to the point where they were
good credit risks.

3. Interest Rates and Foreclosures

The political positions of banks (and when it is the case, the
governments who own them) are considerably improved. For example:

A. They do not have to foreclose on or harass delinquent
farmers as frequently.

B. They can accept customers whom they preViously had to
reject.

Governments can take advantage of the introduction of subsidized
insurance to remove the tow ceilings imposed on interest rates.
Low interest rates have been a major obstacle to the establishment of
effective rural credit systems since they act as a disincentive to
private sector participation. When that happens, government must
supply all rural credit from its own scarce resources. By switching its
subsidy to insurance and permitting interest rates to rise, government
can stimulate or leverage a correspondingly larger amount of credit •
from the private sector.
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4. Private Credit Availability

Tne flow of private credit to agriculture will become more likely
as a result of the insurance protection. In Mexico, the insurance
agency recently contracted with the private banking sector to
insure sixteen billion pesos in agricultural loans (see~ News).
Private lenders have less to fear and will be more willing to parti
cipate in the agricultural credit system.

5. Savings

Savings will be affected. Depending on the size of the marginal
propensity to save of farmers, part of their increased income
will be saved. This saving must, of course, be directed into
investments if it is to have ~ny economic impact~ Finally the
product of the farmers marginal savings rate and his increased
income must be greater than the product of the governments marginal
savings rate and the income which it channels into operating the
program if there is to be a net positive tmpact on savings.

For these savings to reach the agricultural credit system, it may
be necessary to extend the banking and cooperative systems to
include farmers not now being served.

Traditional insurance savings (from the establishment of reserves)
will be minimal as the programs will tend to be operated on a pay
as-you-go basis, and because premium will be financed partially
by bank loans.

D. Benefits Accruing to the Agricultural Sector

1. Adoption of New Technology

Insurance affects the adoption of new technology by transferring
risk from the farmer and at the same time improving on the agri
cultural extension service. In order for the insurer to perform
its function, it must send its inspectors to each fare one or more
times each year. These inspectors make sure that the farmer has
sewn what and where he said he would in the agreed manner, and that
he has fertilized and weeded and so forth in conformity with the
insurance contract.

Two things are happening here; first, the farmer and a technician
are coming into contact and having an opportunity to talk. If the
technicians are properly trained, there is ample opportunity to
share knowledge. Second, the insurance contract contains contingencies
which effectively require the adoption of new technologies.
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That is, the farmer will be paid when there is a loss IF he does
ltcertain things." Those "certain things" are designedeo assure
that on the average farmers will produce above the guarantee
level and the insurer will not have excessive losses. Typically,
the types of seed and type and amount of fertilizer are specified.
The farmer may be allowed to choose at what level of technology he
wishes to operate, but his guarantee will be adjusted accordingly.

In ~~xicOt insured farmers are given earliest and latest permissable
planting dates. Farmers in the state of Michoacan mentioned to me
that both they and their uninsured neighbors relied on the insurors
advice for planting times. After 500 years someone has finally re
placed the Aztec priests as keepers of the agricultural calendar in Men.

The key element here is that the insuror has a need to have its
personnel actually visit farms. Extension agencies merely have to
avoid complaints, they do not have to produce results. If an
extension agent turns in false trip reports and spends his time
at something else, no pressure will be brought to bear on the agency
unless eomplain1:s flow in. If the insurance inspector does this,
there will be a trend of rising losses from his area which

will be readily detectable by the home office.

2. Extenstfieation of Operations

There will be a tendency to extensify operations, It was a
farmer in Mexico who used the "workug for the bank" (see E below)
metaphor to explain why he only plsnt~d one of his three hectares.
Although he could have borrowed to plant all three, he took only
enough to plant one third of his par:el. If his crop failed,
then he would plant two hectares the second year and would use the
additional income to payoff both years' loans.

This man was operating at the margin. of survival, much too close
to follow an optimizing strategy. His was a survival strategy
(s ee Lipton), It is interesting to note that even where land
availability is a problem underut1lized reserves probably exist.

3. Intensification of Operations

By the same argument, crop-credit insurance supports the intensifi
cation of agriculture and the adoption of new technology. This
operates in two ways, tolhere simple fear of borrOWing is involved
as in the "working for the bank" example above, insurance permits
the transfer of the risk and an allaying of the associated fear.
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Where the farmer is uncertain about the appropriateness of the
technology recommended relative to his personal operations
(which are very distinct from test plots!) and the yet-to-be
experienced weather conditions, the insurance relieves him of
that uncertainty and permits him to choose the new, intense
technology.

4. Research Feedback

Research programs will benefit from feedback provided through
the insuror. The insurance agency will pay when poor recommenda
tions flow out of the research agency. To avoid these losses, it
will provide field data to the research agency which can then re
examine its findings and provide improved recommendations to the
profit of the insuror, the farmer and the consumer.

5. 'Willingness to Borrow

Farmers will be more willing to borrow as they do not have to
fear "working for the bank" 1f they suffer a few bad years. Debt
carrying capacity is a limited resource for the small farmer. His
lands and/or capital are limited and he cannot expand much in succeed
ing years to earn additional income to payoff the first year's loan.
Farmers fear that payments due on past loans may exceed present
expected income; -e may become a perpetual slave to the bank:

For the payment of a small premium at the beginning of the year,
additional reserve capacity 1s immediately created for the farmer
to use when needed.

6. Responsiveness to Market Forces

The existence of the insurance and the information system it
r~~u1res will increase the farmer's responsiveness to market
forces. It is to be expected that considerable switching of crops
and rationalization of land use will take place.

Insurance is~ among other things, a cost allocating mechanism. As
the result of the normal underwriting, loss control and ratemaking
functions, the price, coverage and availability of insurance pro
tection will vary. When this is added to expectations about pric.e
and the farcers new loreedem from risk and uncertaint:y, it can be
expected that he will avail himself of the comparative advantage
of superior crops.

7. I?surance Collateral Replaces Need for Land Title

Public, as well as private, capital is made to flow by the insurance's
resolution of ewo related problems. First, land tenure, land title
and mortgageability of land become less important. The insurance
serves as collateral for the production loan making it possible to
lend to a farmer who does not have cle~r title to his land. This
holds for production loans only, not capital improvement loans.
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even
Second,/sma1l farmers with mortgageable land titles will become
subject to production loans from formal institutions. Pre
viously, the high financial and political cost of foreclosing
the mortgage of a small holder made. those guarantees useless.
Again, insurance serves as a superior collateral.

8. Agrarian Reform

Agrarian reform. projects can be supported. In Mexico, communal
ejidos are characterized by the fact that the land held by each
individual is inalienable. 2/ There, the insurance is a necessity
for collateral purposes.

Whether or not other land reform projects vest an alienable title
to the farmer, there will be a need ror credit and a need for
guarantees to the credit institution. Newly settled farmers are
not particularly good credit risks and the collateral effect of
crop-credit insurance will help overcome this.

Crop-credit insurance can support and be an integral part of any
integrated rural development project.

E. Benefits Accruing to Government
1. Positive Financial Effect

Onl1ki informal fisl management techniques, crop insurance
provides for some income to government from farmers. With a
policy of decapitalization, for example, agricultural banks
simply accept their losses and hope that government will re
capitalize them every few years. Even with a subsidized insurance
program, however, farmers are paying some premiums. If the po!rtion
paid by the farmers is greater than the costs or administering the
insurance prog'!:am plus increased losses resulting from the improved
insurance coverage, than the governments financial position is im
proved.

2. Policy Implementation

The existence of the insurance and the insurance institution ~rill

facilitate the implement-ation of national agricultural polic~

Insurance will both create conditions favorable for
farmers accepting national policies and prOVide a certain degree of
coercion to accept such policy. For example, government may alter
the level and distribution of subsidies, crops insured, coverage
levels and insuring conditions (i.e.--technologies required).

'1:..1 The land is held as a life tenancy with the r~gnts of surv'_·vors. d bj recog-n1ze su ect to the approval of ejidal leadership.
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3. Government Planning Stability

Government will be relieved of the need to manage disruptive
ad hoc relief programs as the insurance mechanism will be in
place, and capable of distributing assistance. In the United
States for example, legislation is pr~sently pending to deny
emergency relief benefits to any farmer who had insurance
available but failed to purchas£ it (see Comptroller General,
u. S. House of Representatives) 0

4. Balance of Payments

Of course, if production is being stimulated there can be an
effect on the nation's balance of payments as :t!nports may be
reduced or exports increased. The assumption here, of course,
is that the crops being stimulated are exportable or in demand
domestically. Prior planning must take pl~ce to assure that
this is true.

F. Benefits Accruing to Rural Communities

The benefits presented. here are tentative and have never been measured
01: analyzed. Nevertheless, they should not be dismissed as they have
valid potential. Crop insurance officials in several countries volun
teered these items. They felt that these were real benefits but were unable
to substantiate them.

1. Rural Emigration
'-

Rural-urban migration may be slowed. The improvement in agri
cultural activities and emp10yme~t ~111 make rural settings less
desperate and reduce pressure for emigration. When I asked a
small group of young farmers in Mexico what they wculd do if
crop insurance was not available, I received the expecced answers--

--plant less land;
--not use credic;
--not use fertilizers; and
--plant maize for consumpcion rather than a cash crop.

However) I also received two surprising answers--

--go as a wetback (illegal immigrant) to the U.S.; and
-plant marijuana and smuggle it to the U.S.

Facial expressions and the ensuing conservation and activities led
me to believe that the respondanes we~e not jesting or trying to be
shocking. It all seemed most reasonable to the eighe or ten men
present.
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2. Rural Induscry

Rural industry will fare better on a base of progressive,
rational and responsive a.griculture where it can coun:t on
a relatively stable supply of commodity inputs and a more
affluent and effective consumer class.

3. Rural Communities-
Rural commuu.ities themselves will be supported. Honey rill flow
chrough the c01lllll1mi ty regardless of whether the crop was good or
bad (see Walker and Heusen).

It should be noted althoush the lists of benefits presented above
are all potentially available through a pr,operly exploited c:rop
credit insurance system, all require couiderable plamu.ng to
achieve.

It is possible to establish a eostly program which will provide
few of these benefits wh1.1e serving as a disincentive to pro
duction as may he the case 1n Sri Lanka. (See Maurice (2».

IV• PROBLEMS &'11) CRITICISMS OF CROP-aEDIT INSUBANC!

A. Reaching Small Farmers

Many critics feel that crop insurance programs will tend to be taken
over by larger farmers and will serve their n.eeds preferentially.
'This is certainly the case in Costa Rica where the average insured
farm had almost 26 hectares of seW';.'l land covered in 1975. But, this
is not an intrinsic and universal program defect as crop insurance
in Costa Rica was lobbied for by a group of larger rice farmers and
was created to serve their needs. A recent legislative enactment
charges the insuror with eX1:ending its aplerations to all farmers.
Suitability and success in reaching small farmers can only be measured
by examining progress since that law pass,ed.

A better example of what is possible with respect to large and small
farmers is Mexico where approximately 900,000 farmers with average
land holdings of 3.4 hectares were served in 1975 (see ~..seguradora (1» ..
This demonstrates viv'idly the potential £'or reaching small farmers ..

Preferential service to large farmers can be avoided procedurally as a
result of policy directives. For example, insurance administrators
can be given a quota of small farmers thcll.t they must serve.. Smallness
can be defined objectively (e .. g. hectares of Y crop) and measured. easi.ly.
This approach would not be effective under usual private insurance con
ditions, but would be if a government s\!bsidy were involved.
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Another approach would be t.o vary the subsidy of premium in acc:orda:clce
with the size of the farmer. Mak.1ng larger fa'tllers pay the. full COStt

of coverage will reduce their use and leave DOre resources for serving
the smaller farmers (S,ee Haurice (1» ..

When crop 1nsurance is 1tu:roduced., greater ec01l1O'!l1c benef1ts would be
expected for and from small rather dum. larger faZ'1lllers. 'this 1s
because they live closer to the survival marg.1u and base decisions on
a usum.val algorith1ll" or "Focus-Loss" lIIOd.el (aee L:1pt011, &any,
Shackle) ..

As a resu11: of the reduction of risk, theae faX'llllrs can. be expected
to depart more radically frOll their tradit10ul mode of operation than
would wealthier farEr9.. The insurance provides collateral for loans that
they were not able to obtain before or allova thea to use tedm.olo~r which
was too risky given their previously 1aadequate reserves.. 'Larger farmers,
by def1nltiOl\, have reserves (their ow vealth or access to c.redit) to
tide themselves over after a poor year.. IusuJ::ance simply will not affect
their activities as much as it will smaller fanan ..

Relative to this point, it is interesting to mote that 10. the United States
only 13% of farmers eligible to purchase all-risk crop 1nSu,rance do so.
The others have wealth, access to credit or use muleiple cropping systems
for protection (see Shipley).

Finally with respect to the small/large farmer dichotomy, we should look
at: cultural faceors. Insurance field workers will tend to be educated~

travelled, cosmopolitan and have aspiration to a ceresin degree of affluence
which cities and stable office work offer. ney rill gravitate towards
larger farmers who will share or understand these values and who will accep't:
more readily their recommendations.

One way by which this inevitable problem. mc.y be minimized 1s by using
"barefoot technicians" as much as possible. Field workers should be
chosen who come from farm. backgrounds and who have not left them too
far behind. The cultural and social status difference between field
workers and large farmers should be increased while reducing the
difference between field workers and :1mall farmers.

B. Risk and Technology Adoption

Crop insurance advocates claim that by transferring risk and uncertainty
from the farmer to the insuror, the fa~r is freed to adopt risky tech
nology (s ee Maurice (2). This is based on the rationale that. marginal
farmers operating close to the edge of survival cannot afford co dip below
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some tl!ini't.'!:11 incn~e level", 'Trao.: <::ionally th~y ;""M~loy .=. h(\igt of ri~::

C3na~emen: cleviccs, ~~ny of vh1c:, ir-volvc ~uh~~ti~~l use or l~nd a~d

lO1bor(sc.c Canc:iOlr.., Su::ci) Th<:."e s:::r3:c~i .;::; O1rc dcc:igned t.o :.lv,:",:·iJ
or reduc.e the se·...e.rity of the ti'ors: loss wich c:tn1 bef~ll them.. ;:~;!t.

is lei't is the ~!a.':.imu= Probable Loss (M!'rL) ..

Farmers tr}' to limit the HPrL to keep the1r ainlCU1:1 tncoce abc,""C S(l".:~

threshold. If they can do so and adopt acre productive technology they
arc likely to innovate.

Critics m~intain that crop-credit insurance coverages ~3Y be insuff~c!ent

to prevent incoc.es fro:: dropping below this 'threshold. }rast exis:i~.;;

crop-credit insurance only insure the outst~din~ loan. It is pos~ib:a

for a fa~er to lose producti~n correspondi~s to the deductible an~ the
loan and still have enou;;h surplus productio:1 left over to maint~i:l his
inc:oce abo,..e the survi,,-=.1 thres!101d. aut. in a total disaster :Y23r ~

this is i~~dequ3te as ic will leave the fa'reer v1thout any incace at
all. See fi~ure 1A. In the !!exic:.an case the entire difference 'bett,:c:cn
the expected y-ield cln~ tbe loan is used ~ a deductible. 'Ih:'s al~;=.ys

provides in~dcqua~e inco=~ prote~tion since the farmer is alvays be~~l

his chrcsllold if the in~cror pays any claim a.t: all. See figure. IE.

Figure lA.
Insurance coverage plan
for a typical crop-credit
insurance program.

Figure lB.
Insurance c:.o~erage

plan for !!etic:o

___- -~---:----*--- ----.----(E>:pect.ed)---"" ....;:-~-

I Surplus Production ~ Yield /-1 li ?a"Ten:.s

'

" (Unin.sured) I i End
.________ .:..-----. Pay=cnt Ends i Loan I
i (Insurec;
i Ii
~ j;
II L

§ \1

; Loan II iiI(Ir..:sured) I . r-.-------..J: ?a:~r";era..s" l~Insurance./ Be::Sir.
iDeductible I Payments Begin/ ;1________________ reductibla
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The }texic.:1n plan protects tha credit s:.·:~t.!:n mul fc..:tr:;.n1:t.~~s tbe fa::r:.cT
that he will be 3ble to barrott: ir he C.J...1. r.a::-'(: it thrcJt:.~h the ye~:r sc':.:
how. Developmen: is still pro~ot~d, ho~ever, bec4use the credit sY~i.~~

i~ k~pt int~ct. Develo~~~nt ~r1sing (-~~ fa~~rs ado2tion ef =isky
technology hO\/e,,"er, "is prob.:.o1y reduce:!.

To achieve effective lever~se on both credit institutions and :~~~=s,

the insurance should cover at least that p~rt of the e~pcctcd yield
which corresponcs to the far~ers zini:uc inco~a. See figure 2.

Ir~ured (Obli8at~r11r)

Xot Insured

Boundary Varies)

Insured ~oluntarily)

t

Surplus
Incoze.

.. ------ ~(

Minimum
Inc:on:e "-

Loan •
....

.

Deductible

I

Expected __;;:.
Yielcl

Figure 2. Insurance Coverage Plan
Protecting Farmers Mini~~

Income
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Since differ~nt far'l:1cr:: h:'!Vc difr.~rcnt td.ni~~tlt" Inccr.-.~ l~·"'loJls, it i:5

i1:possible to set one sir.~le cf'fccti'IC li:-::i.t OT kr..o~: ~:h::t. is proper

for each" f.:n::T::~r or group. One. cf f cctive. 2:sPt'C~ld'!. ~·1''::~lld b~ to usc ::

two tier ~ovp.ra~~ pl~l. (A deductible of ZSZ to 357. of yield is ass~~cd

in all eases.) .

- Tier One: Base covera~e equ~l to the lo~n, obligato=y

and partially subsidized by r.o~c~ent.

Upon loss, pa}"t:.!nt of bcne!l.t.~ So first to

repay the loan.

- Tier Two: Addition~l coverage for any ~cunt ch~sen

by the far=er subj~ct to the condition that

when added to the base covcr~~e and deductible

it not exceed the e}:"~acted ~rield.. Benefit3
from this 1:ier re.ceived after 10m is repaid.

Purchase is volunt3ry :md not subsidized ..

A coverage plan of this 501:'t is feasible and \!ould overco:::a the

criticism of insufficient risk removal.

c. Inscitucio~al Problems

Another cri1:icis~ is chat crop insur~~ce is eoo complex and requires

institutional support which is too sophis1:icatcd for mast of the less

developed nations. Altbough there have:'! beer.. scvct"al failures, there

1s no evidence that the intrinsic progrClt1 requirc:::.~nts exceed the

capacity of all LOes.

It is true that not. all countries will be able to undertake the cask

of providing crop insurance at this ti~e. Some can:'lot 1!:~:et the in

dispensible recuirements presented in the next section. 7hey co not

even have the modest b~sic ~anpower required or :~e ecc~o~ic rcsource~

necessary to unce~irite the project. Without either of th=se a prcbr~~

will be a complete failure.

Some nations do not h3ve the other institutiQ~~l supports in ?lace, i.e.-

agricultural crecit, oarketing, rc~carch, input supply ane pla~ni~g

system.s. t~ithout these :l system C:l~ operate ';i"i.th a :::ini:-::tl cc;ree of

success, but tI~ll fail to providc the full bencfits for ",,-hie:l it is cc

signed.

•

Some nations h:t'\'e too r.:lny projects in their de...('ior-r..~nt pi?clin.:s a.::1~

arc sir.:ply un.:tble to add r.:ore at this :ir.c. ::~~~(' of t.hi~ incica::e.~ ::!::::.t

th '" l.·n· s-i"u"';on bt·;'dl·"'" t-c'~- 1.·s to." co--"'- ...". ..~~. - .. "1' ••..~••.•• -

it..... olio ""' ~ Ile_ ,II..... ,I""it., l 1l~"l .. J~JL."-:!'<-~ '""", .. r \i.lo..u. ..c. 'J Ofj"• .l~;!" 'tll.~" .. w.. r~-

sourcec a-cc li:r.i::cd. Cre·n insu:-~n(""'" i~ not U~l·~~l.:. ,· ru.e ton) ~!'i":":.:.:~,·
•

It .. "" •

item for ~ developing nation. Since it. CO:i.;p]._::,,·~~u:; (Le .. --inte-::r'H::~~'::;;

anc f~cl.lit~tcs) the opcr~tious or oth..... r ag~:~cic:;~ it shoultl inCH:' h""" or

s:~nizcd until the: others h..JVC been hc~un. 'The I.)th.-r :-.r;,(·!'H:ic~ ~o not

-
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have to be perfected, but should at least be in existence. Crop

credit insurance could be begun at the same time as the agricultural

credit system is established.

What does the experience with crop insurance around the world tell us?

First, that the insurance technol\ogy is well developed, thoroughly

understood and dominated. In several developed natiOns, it 1s

thoroughly under control. Over the past. thirty years, the FCIC program

in the United States bas bad 97% loss ratio. The technical probl~em

of establishing rates and. controlling losses has been well domina'tea ..

Countries with successful programs include Japan, the United States,

Canada, Sweden and Mexico. These countries" especially Mexico and

Japan can serve as models for LUes.

Second, experience tells us that not 1nstitutioaal sopbist.1cation, but

another crucial element dominates the prospects for success. A look

at four programs in less developed cOUlu:ries will be helpful.31-
The program in Sri Lanka could pr')perly be termed. unsuccessful. It: is

not reaching the number of farmers intended and ,is not delivering the

promised services to those it does reach. In addition" the program may

well act as a disincentive to improving agricultut:'e. 'the iDsuranc.e

instit.ution is not "in control," in the sense that it is not doing what

its creators bad planned. 'this seems to be the result of W'lrealistic

expectations about what a program could do, how farmers would react. to

it and how it could be financed. Specifically, premium rates were kept

lower than. what was actuarially determined as necessary and adequate

government subsidies were not provided. This under-financing bas led

to insufficient staffing, delegating away p,roprietary insurance functions

and, eventually, an inability to deliver the services promised (see

~urice (2).

The program in Panama. is new but some obsetvations can be made. First"

it has enjoyed adequate start-up fu.~ding and has pulled together a

competent staff who have dominated the task at hand. Second, as in Sri

Lanka program designers also had unrealistic attitudes about long term

3/ Several councries with special and limit:ed programs are e..~cluded. For

example, the successful program in Mauri.tus which insures sugar cane mainly

against windstorms (see McDonald). Other countri.es with programs that

fai.led are e..~cluded because the failure was due to e..~traneous causes~ The

old CSNA program in Brazil which operated in a hostile political envirOD.

ment is an example.
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financing for the program. If adequate subsidies are provided in the
future, the institution could continue to grow as successfully"as it
has; if not, it will fail (see Maurice (1) ).

The program in Costa Rica has enjoyed reasonable success. There the
institutional problem has been minimized by attaching the program to
the National Insurance Institute, a government operated insurance
monopoly. Financing has been inadequate in Costa Rica also, but the
insuror has responded by l1lll1ting its activities in accordance with
the finances available to it. The operations carried out are 1'ro
fes810n~1 and successful.

The program in Mexico has been adequately financed and is successful.
It is unique among all 1'rog1'_ reviewed, in that, on its Board of Directors
1s aotonly the Secretary of Agriculture, but also the Secretary of the
Treasury as well as a representative of the Bank of Mexico. the work
plan and the budget: of tbe agency is approved each year by the two
Secretaries. To date, the budget allowed the agency has always matched
tile work plan assigned it. 'The program in Hexico has been generally
successful. The agency bas de!1011Strated that it has the ability to
correct the problems encountered and grOt: successfully.

The common element of these four programs is the crucial role of
finances, not of the difficulty of managing the institution. Given the
substantial body of knowledge about crop insurmlce available in the
world and th~ identification of financing as the cr-~ial element for
success of several programs, one must reject the criticism that the
institutional factors are too difficult until contrary evidence is
presented.

D.- Expense

Some-critics claim that crop insurance is too expensive. Although
there" is only limited data to help analyze thi:.s question, some
observations are possible.

The only known study of economic benefits and costs vas recently perfo~ed

by a consulting economise under the project which the author is directing
for USAID (see Nathan ). 4/ That study used a computer simulation analysis
to estimate the I~ternal Rate of Return (IRR) of a ten year strecm ,or benefits
and. costs." Costs were reasonable guesses based on the Mexican and other

4/ Fo'I a comparison af opera1:ing costs in the u.s. anc Japan" see Chen.
No benefit/cost analysis was performed.
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experience and on the judgment of technicians with field experience. The
benefits were derived from estimates of increases in production t.hat would
accrue as farmers changed the allocation of thair land, the crops planted
and the technology employed in responses to decreases in risk as a result
of the availability of insurance. Data generated in a USAID sponsored
survey of Guatemalan highland farmers was used as a base. See Table 1.
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Table 1 .. Program Specification and Economic Costs for an

Illustrative Crop-credit Insurance Program

Source: After Nathan, pages 55 and 179.

Number of Economic Costs Cost Per

Year Participants ($000) Participant ($)

-
0 (Pre.paratory) 0 250

1 (Pilot) 250 240

2 1,000 413

3 2,500 525 210

4 3,500 555 159

5 5,000 570 114

6 7,500 585 78

7 9,500 600 63

8 12,000 615 51

9 14,500 630 43

10 11,000 645 38

The data presented here represents Nathan's eSitimated high cost. The

associated IaR. was 73 percent indicating subs1!:antial net positive economic:

benefits. 5/ 'nlis, of course, was a siaulation study and not a measure

ment of benefits of any actual program. A study of an ongoir~g program is

overdue ..

1/ The IRR for the base case was 184 percent.
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The Nath.an study measured only increased production as a benefit. It
recognized, but di.d not inclucle in its calculation other benefits in
cluding increased employment, effect on the balance of payments, increased
savings, improved income distribution, the impact: on credit institutions,
the effect on prices and on stabilizing government expenditures. Some
other non-quant1fiable benefits have been discussed already in this paper.
The positive IRR understates the true benefits as it ignores these
additional unquantif1ed benefits.

At this point, a critic may claim that regardless of the economic IRR,
the programs are not financially viable because of the need for continuing
subsidies. But, "as long as the national economic benefits of an insurance
program are poettive, the fiDaDcial viability of the institution operating
the program 1s of secondary impon:ance. Indeed, the structure of premiums
and indemnities should be guided principally by the obje.ctives of the
program (increased productivity through the adoption of higher technologies)
and the target group (small famers), rather than by the financial sound
ness of the managing institution.. " (Nathan" p. 10,.)

Economic rather than financial soundness is the proper measure of the desir
ability of this k~d of program and the only study on the matter has a
positive conclusion. (There have been other studies which aetempced to
analyze costs and benefits of crop insurance. but ~~ey were too general
to be of any use here (see Hedin, Millot ). In absolute terms crop
insurance mabs sense.

In relative terms, however. it is necessary to compare CrO~ insurance
against other alternatives in order to determine if it should be funded.
Some alternatives for stimulating agricultural production and farmers"
welfare are the following:

1. Credit insurance;
2. Loan guarantees;
3. L"terest rate subsidies;
4. Price stabilization policies;
5. Supervised credit;
6. Group farming; and
7. Technical assistance and extension.

1. Credit Insurance

Credit insurance programs promise considerable savings because they
are directed towares the lenders and enjoy the low costs of group
policies. They have, however., two drawbacks which must eliminate
th~ from consideration.
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First, in order to survive for a long period of time they, like all
other insurance programs, must charge adequate premiums and prevent
excess losses. In order to do this, it is nacessary to inspect
haza.rds at the farmem level in order to set premium rates and under
writing conditions. !t is also necessary to inspect the operations
and reported losses of farmers to prevent the milId.ng of the pro
gram. If chis is done, all the work and costs of crop insurance
are being incurred and there will be no savings advaneage.

Second, credit insurance proeection stops ae the bank level. The
farmer is not protected, his loan is not forgiven; ie is trans
ferred to the insurance company. If ehe loan is forgiven, then
by definition we have crop-credit insurance!

2 • Loan Guarantees...
These sc:her:es eypically involve the government placing a fund of
money at the diS1'osal of fa.%1I!er5 to use to pay off loans when
natural disasters render them unable tOI do so. Several drawbacks
mitigate against accepting this alternative.

First, the program. may be temporary, ending when the fund is used.
up. No benefits would be provided after cut. Crop insurance,
however, is designed to be permanent.

Second, although one could chaTge farmers or lenders a premi.um for
t.he guaranty, ehe problem of aceuarial soundness surfaces. Typically,
ehese funds have charged an arbitTary amount, between 1% and 5%. What
relaeionship e~is bears eo the likelihood of loss on any given farm
is unknown. It is necessary to establish a race making capacity
siIlli.lar eo what is found in. crop insurance programs. Again" eosts
begin to approximaee those of a crop insur3nce program.

Third, if a flat level of premium is charged there will be cf.is
satisfaction on the part of the farmers because of the ir.e~uity.

(See Sanderatne.) In addieion, and more seriously, there will be
a distortion in the use of land and ocher inputs. The cost allocat
ing functions of insurance are lost.

Fourth, if a govemmene wants to set up ,1. permanent fund, with or
. without charging premiums, it could keep it operating by providing

it with annual appropriations. 11: is to be expected that losses
would be higher than with insurance as there is no loss control
mechanism. However, administrative expenses would be lower & On
balance, it is likely ehae the increase in losses paid would greatly
offaet the decrease in ad~istrative expenses.
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The financial advantage 0 f the two a1ternaeives could be comp,'s,:red
by calculating what I call the Degree of Financial Improvement
(DFI) associated with each.

DFI

where:

• 1 - ( II. + ACI-FP-AttCL )
UL + ACL

ACI

ACL

UL

• Insured losses that would be incurred by an
insurance or guarantee program.,

• Administrative costs of the insurance or guarantee
program.

• Premiums paid by farmers.

• Administrative costs of portfolio management of
the lender.

• yninsured losses, i.e., those that occur when
there is no special syste.'IIl. This would also
be decapitalization losses.

• Change in costs becween the uninsured and
insured cases.

The DFI can range from -1.0 to +1.0. A positive number indicates
a financial (i.e., cash) saving for government when using an in-
surance scheme. The denominator is COll1St.ant as it represen'l:s the
losses in unpaid loans and associated administ.rative costs for which
government is responsible.

There is, however, considerable variability in the numerator. IL nIl
usually be greater tnan ~~ because the insurance program is designed
to pay losses. IL can be varied by offering different coverage
levels and using more or less administrative capacity to prevent and
control losses. 6ACL will probably not vary much. It recognizes
the decrease in costs that should result when the lencpr has fewer
delinquent loans with which to cope.

The farmers share of the premium (fil) can be set by government at:
any level. ~." increase in FP, or a decrease in government's sub
sidy, will move the DFI towards+l.O. Planners can use the DFI
for comparing alternative insurance or guarantee schemes and for
finding premium subsidy levels which the government can afford.
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Fifth, it is possible to build a loss control system into a loan
guarantee program. There are three approaches to this. One is
to operate at the group level~ and payoff all farmers' loans
on an average basis whenever there is an area wide catastrophic
loss. This system is inefficient as some farmers arepa1d who
have not suffered losses and other farmers are not paid who have
suffered losses. There is often not a reasonable matching of
losses and benefits. Instead of protection and relief from risk,
farmers are left holding a compound lottery ticket (see Sweden in
Maurice (2) ).21

Another approach 1s to work at the group or bank level and force
the banks to control losses. This is done by having a ceiling on
losses. If banks go beyond this l:1m1t they are expelled from the
pool. Presumably the threat of losing the service 1s enough to
get. banks to spend the resources necessary to superv~se small
agricultural loans adequately. The fallacy of this approach is
obvious.

The final approach is to control losses down. at the level of the
individual fa!:Dler. As we saw wit.h credit insurance, at this point
one is actually doing crop insurance.

'In all cases, we have seen that loan guarantees are either temporary
or more costly than crop insurance or if properly organized are de
facto crop insurance programs.

3. Interest Rate Subsidies

These will promote the use of credits in fact, they will distort
Its use; crop insurance will not do this ..

Rate subsidies do not.hing about risks uhich affect users. This in
turn det.ermines who the users will be. Primarily, those Yho have
sufficient: wealth to not be concerned about: "working for the bankn

or slipping below their minimum income level will borrow. Rate
subsi.dies are biased in favor of larger farmers and w:lL.ll not help
the most needy. .

Also s if the hypothesis presented earlier is true~ that poorer
farmers are affected more as a result of the introduction of crop
insurance because of their marginal position, less than optimal
economic results will be realized from the inter~st rate subsidy.

21 See page 36 for a discussion of ccrmpound lottery tickets.
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4. Price Controls and Stabilization

Price policies are complimentary to crop insurance policies. As
risk affects farmers it affects theJ:t thrc1ugh. their income which is
" co'lDhination of price and production. Crop insurance only pr,otec'Cs
against declines in quantity produced. Price policies affect ,only
price in the short run.. In the long run" both have an affect ,on
the others doma1n.

If price policies alone are relied upon, small farmers still face
considerable risk and economic disincentives to increasing pro
duction. If prices are kept h.1.gh, goed years may produce enou,gh
wealth to carry farmers through one or two bad years. But, more
likely, price policies will be used to keep prices at some relative
ly low level in response to demands from urban consumers.

Crop insurance also only does half the job as farmers are left open
to the risk of low prices. But, two of the requirements for a
successful program are the existence of effective marketing and plan
ning systems. These two can be used to prevent much of the adverse
price effece that will be caused by increased production.

A disadvantage of the price policy approach is that i~ is extremely
broad and expensive. All producers are included ar..J subsidized.
The system will provide more benefits to larger farmers; there is
no chance of using t.he tool for redistribution of income as with
crop insurance. Nor is there any chance of directing the tool at
any segment of the population.. Although price policies will promote
land use rationalization they will not do this as effectively as
insurance which allocates a differentiated cost to each farm zone.
crop and technology. Price policies do not provide (nor incur the
expense of providing) supervision or ext.ension. Finally, price
policies do not provide direct protection to banks.

In resume, both tools are recognized as being powerful. output side
promoters of production. Price policiefii are very broad and may
favor larger farmers. Crop insurance is more like a scapel; it can
be directed anywhere, used for redistributing income, protecting hanks
or improving a~tension efforts. Eacn is complementary to the other,
and the farmer faces less risk when both are employed.

It is impossible at this point to say which dominates the oth~r.

Crop insurance has an advantage in that it can be directed at small
farmers. Further research on the question and experimentation wit'l1.
crop insurance programs is required.
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5. Supervised Credit

Crop-credit insurance programs are designed to suppore supervised credit
programs. By removing risk from ehe farmers: they encourage them
to join the credit programs. Then, by their inspection aceivieies
they complement the credit supervision. It has been suggested that
supervised credit programs reduce ebe farmer's risk by providing
extension services. Tb.i.s is not the case; s,ee item. 1 below for
a discussion of this point ..

Supervised credit is not an alternative to" but a complement of
crop-eredit insurance.

6.. Group Farming

This method has been suggested as a risk 1Ia12agemeDt and production
promoting device. Like traditional risk maaagement metho'ds, it does
transfer some risk away from the indivi.d.ual farmer. Also, like
traditional methods it does this 1nefficient:ly. No protection is
provided, for example, when a drought affects the entire collective
farm.

Social costs are quite high.. Farmers must cease to operate indivi
dually and create a permanent structure for cooperation as close
and as vital as is usually found in human m,uiages. Systems for
management, decision making and for sharing costs and production
must be created.

When social conditions are appropriate for g:roup farming, the collec
tive farm itself will probably want to purchase a crop insurance policy.
This would be especially true if the communal land is inalienable and
unable to be offered as collateral for a loan.

7. Technical Assistance and Extension

It has been suggested that: by providing farmers ~th improved
knowledge about his activities, that his risk and uncertainty
can be reduced and production stimulated. Risk and uncertainty
for example, are reduced when a farmer is guaranteed a fixed price.
Uncertainty is reduced when the farmer is guaranteed that a certain
seed variety will produce a cereain yield under normal conditions.
In this case, however, considerable risk remains. It is the risk
that the conditions will not be normal; that there will be too little

•

•

•
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or too much rain, for example· Therefore, the first cr:1t:1,ci_ of
technical assistance as a risk reducing mecbau1sa 1s that!: leaves
too much risk behind. The maximum probable loss may scill 'be greai~

and may still be below the farmer's min1mum, income thresbold.. 'I'b.e
farmers uncertainty (e .. g .. , wondering if his yields will be l1ke tb()se
of the test plot) remains unaffected ..

A second crit1clsa is that crop-credit insurance can do a better job
of extension than extet'1Si01l agencies. As discussed in the benefits
section (Adoption of New Technology, page 8) there 1s an iaprcved
element of supervision and awareness of failure to reach famers
implicit in crop insurance. If the insurance and extension agaDeles
are merged, resources can be used more effectively and each might: be
better able to support the other.

Looking at another aspect, we can see that because of the residual
risk, teclmic:al assistance does little co 11Iprove the situation of
banks. They w1ll still be reluctant to lend to famers without
adequate guarantees.

Extension and technical as.sistance wtdle uSeful seem to be thoroughly
dominated by crop-credit. insurance aSI a meaDS for reaching farmers,
lenders and promot.ing production•

8. Summation

We have looked at the cost/benefit po,sition of crop insurance and
found it to be positive and worthy of support. Ve have looked at
some alternative tools for stimulatinlg production and helping small
fanDers and found none superior and. all lacking except: for price
policy which is a complement for cropl insurance.

Based on this analysis, it is recommended that crop-credit insurance
programs be initiated on a pilot basi.s, that their benefits be
closely analyzed, and that the comparative advantages of insurance
and price policies be further studied.

E. Onerations in Kind.

•

From the time of the first thinking about crop insurance it has been
suggested that farmers be allowed to pay premiums with produce, that
they receive benefits in kind and that the insuror operate a crop
storage facility. The program in the United States began by per
mitting payment of premium and benefits in kind but this was quickly
abandoned when its costly and cumbersome nature became evident
(see Halcrow, ~yrick) •
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Today, no crop insurance program in the wcrrlcl perm1.es operations
in kind. The east and d.iffi.culty of d0111.1 so are more than can
be borne by insurance programs. One estimate is that as much as
20% of the value of a crop is consumed by storage, handling,
transportation, and spoilage (see ICeyfitz ).. Many crops are
excessively perishable aDd not subject to storage at all (see
McNicol ). For an insurer to deal in these, it must create an
entire market1ng department complete w1th quallty control, pack
aging, traupor1:at1on and sales un1ts.. Clearly, the problem. is
beyond the scope of the iDsuror to handle.,

Operations in k1nd are suggested for several reasons.. One is that
the poor farmer is unable to pay for his insurance exeept with his
produce at harvest time when prices tend to be depressed.. There
fore~ it 18 recODIIDended that the insuror accept payment at harvest
time in kind aDd. at a guaranteed price. Crop-credit insurance over
comes this problem by fiDane1ng the premium by an add-on loan and
allowing the farmer to pay it off wen he pays the rest of his loan ..
The farmer unfortunately retains the price r1sk. 'this 1s a different
problem and canuot be handled safely by the crop insuror ..

A second reason offered for in kind operations is that the insurors
build-up and draw-down of reserves will counter natural cycles and
thus moderate price fluctuations. this is a price operation, Q;n:e
which requires more stock to impact: on the market then will be pro
duced by t:he insurors reserve. The problem 1s large, complex and
polit:ical. It can best be handled by a price control agency.
There will be stroug political pressure 011 the agen.:y to behave in.
different ways (farmers who want prices raised~ consumers who vane
them lowered, and oehers who are concerned about n:air..taining
emergency stocks). Ie is safer to keep the insuror isolaeed from
these forces so that it can focus on its own technical and demand
ing task.

Dr. Yamauchi suggests a third reason for in kind operations. In
years of widespread crop failures, payments of insurance benefits
1.., money will not permie the purchase of adequate food stocks as
prices will have risen due to scarcity. Therefore~ the farmers'
ainimum income th.reshold will be violat~d. ~nile this is true, it
is still not advisable to operate in kind for the cost, complexity
and political reasons. Rathert the solueion to be pursued is to
use reinsurance. Y A reinsurance polic.y would provide benefit

8/ Purchased from international sources. See Section VIII~ Reinsurance.
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payments in hard currency which the nation could use to purchase
and import the needed food at relatively stable world prices.
When this crop 1s delivered to the countryside, the famer would
be able to purchase re.asonable quantities.

It i~ appropriate to note here that crop insurance should not, 1n-
.... '710

deedAnoe, replace all traditional risk management methods. Farmers
muse and will continue to use some of these methods for protection
in times such as these. Crop insurance vill replace dysfunctiona.l.
methods (e.g., using stable producing but low yielding varieties;
not borrowing; not extensifying production) but it will only
complement the functional methods (e.g., enended families, food
sharing agreements).

F. Farm Laborers

It has been suggested that although crop insurance will benefit
farmers and lenders «:hat it will worsen the plight of farm labore:rs.
Presently laborers are subject to relief payments (where auch
assistance is available) just as are farmers in times of catastrophic
losses (see Crawford ). W:f.th insurance. farmers may reap all
benefits and landless laborers would be worse off.

While this is erue, it is imporeant to analyze the impact. of erop
insurance on labor utilization. According to the Nathan study,
the use of rural labor would be increased on the typical small
(Guatemalan) farm from 110 manldays to 180 manI days per year as
a resule of the technological changes induced by the introduction
of crop insurance. Although much of this labor will be provided.
by ehe farm family, some of 1e will be hired labor. If ehe insurance
is directed at smaller farmers, the eechnology opeions available
will be labor intensive. If the insurance is directed at larger
farmers the technology employed could easily displace labor.

On balance, farm laborers could be better off with insurance than
without. The ineroduction of crop insurance implies a trade of
uncereain and infrequene relief benefits for more frequent employ'
ment of unknown certainty.

G. Summation

In this section we have examined some of the issues and criticisms
relevant to crop insurance. The first dealt with whether or not
crop insurance could reach small farmers. It was suggested that
despite biases in favor of large farmers (lower administrative CCIStS)

that the program could be directed at small farmers and would produce
greater net economic benefits for the national economy .
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The issue of 'the relation of risk to eec:hnology adoption was dis
cussed. Although not nearly enough 15 known about this, the focus
loss or sUl:'Vival algorithm model seems most relevan:t. It is
generally supported by field observations of the author aD,d suggest
that there 15 a positive correlation between the removal of risk and
the willingness to bonow capital to finance the use of improved
technology.

The issue of institutional problems vas analyzed and in the case of
four programs in developing countries, success vas shown to be more
dependant upon the adequacy of financing. Institutiollal problems
leading 'to failures seemed to grow out of inadequate fundings ..

The cost of crop insurance was discussed and it was shown that there
was only eme benefitlcost analysis of the matter. 'Ihat study sug:ests
that net economic benefits are positive and that financial v1ab1.1:1.ty
1s secOIlda:y to econ01l1c viability. AD. analysis of potential al
ternatives to crop 1Daurance was undertaken. All suggested al
ternatives were discarded for ineffectiveness of inefficiency. Price
policy, however, was shown to be complementary.

The possibility of joining the adm:1niscratlon of crop insurance, grain
storage and price con:rols was studied and rejected. The complex-
ity of carrying out: operations in kind would threaten the viability
of the insurance ad1id.n1strative capacity. Political problems assoc
iated with grain storage would further hamper operations.

Finally, in analyZing the condition of farm laborers, it vas recog
nized that they might lose relief benefits if such were available
but would also be subject to increasled. employment opportunities.

v. A1~YSIS OF REqUIREMENTS FOR CROP-CRmrr INSURANCE PROGRAMS

Many writers have discoursed on what: are the key elements for the
successful establishment of a crop insurance program. Below, I
present my list separated in two parts labElled Indispensable and
Desirable but Dispensable (see Ray for his list of key clements).

A. Indispensable Requirements

1. Personnel

Skilled personnel must be available. This is as essential as it
is obvious. Let's look at the minimum personnel requirements.
The organization will have to start small and grow organically,
that is, grow in harmony with other parts of its environment.
Crop-credit insurance has a captive market (the borrowers) but
can only grow as fast as the agricultural credit system.. There
fore, there will be some time to train people as the agency grows.
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Direct.or-needed from b 1eg1nning-should be a lawyer, econom1st.,
agricultural economist, insurance execut.ive or have simi,lar
experience.

Actuary-from: beginning-part time in beginning-can be borrowed
from the social security agency or from private industry; pre
vious specialty unimporeant, can be trained. in crop insurance
outside the COU'D.try in one or two montha and can be assisted by
consulting actuaries from other c01L~tries.

Lawyer-from beginning-part time--dut.ies assist in preparing
contracts and policies.

Chief Fieldman (Inspector)-from beginning-full time, should. be
an agricultural economist or agriculturalisit.

Assistant Fieldmau-needed later-full tim.!:-some should have
training similar to the chief, others should have minimum
agricultural training.

Deput.y F1eldman-needed later-part t.ime, used at. peak. season
should be able t.o read and write, drive a metal" vehicle and should
come from farming backgrounds. If these people are "barefoot
technicians" (i.e.-not urbanized like the highly educated people
above) they will reduce the cultural communic.ation gap between
farmer and agenc.ys

Communication/Training Specialist--fram beginning--full time-
experienc.ed with writing, teaching. Will produce training materials
and explain the program to bankers and farm leaders.

Product development specialist--from beginning--iull time--should
be a generalist, perhaps an agricultural economist; should have
an aptitude for mathematics. Will assist actuary, lawyer, chief
fieldman in creating the insurance structure, designing policy
coverage, gathering data, etc.

Secretarie3, clerks and accountants are also needed.

!n addition to the four full time and ewo part. tir~ professionals
beginning immediat.ely, an underwriter will be required later if
any voluntary business is written. Loss adjusters will also be
required",
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Beyond this, department heads wien skills similar to the chief
fieldman can be ad.ded as the organization gru.Js and need.s to
separate line and staff operaeing units ..

Manpower requirements are crucial:!! bu,t are not excessive.

2. Credit Sy!tem

. There must be an agricultural credit system.. It can be small or
large, monolithic (govermDeDt bank) or diverse (coops, private banks
and government), but there must be either an already existing system
or one begun at the same time as the insurance program.

3 • Marketing Syst:em.

There must exist an effective marketims system capable of disposing
of the production stimulated by the insurance.

4. Input Supply System.

There must exist an effeceive input: supply syscemcapable of provid
ing the fertilizer, seeds and hardware needed when they are needed.,

5 • Research Capacity

An agricultural research capacity must exist to develop or adapt
new technology to local conditions.

6 • Planning Cauacity

A planning capacity must exist to bring these disparate in
gredients together and direct their efforts so as to maximize
the usefulness of their resources. P'lanning is a key element
here. Agricultural development is a servomechanical process:
setting courses, measuring accomplishments and making adjust
ments as needed. If resources and the development potential
of crop-credit insurance are to be efficiently and effectivel}"
used, planning is a prime ingredient.

7. Subsidies

National governments must be willing to partially subsidize opera
tions. All major all-risk crop insurance programs have their
administrative costs subsidized and most have a part of the losses
subsidized. Because of its experimental nature, the obligatory
purchase feature and the limiced financial resources 0= poor,
marginal farmers, partial subsidies must be provided.
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8. Loss Reserves

Adequate reserves muse be provided.. Losses cove:ing a 1iflI'ide area
and classed as catastrophic may occur in the first or any sub
sequeDt year. These losses may ove:rwhelm the ordinary f'inancial
arranSlimle.n,ts of the insurer. Reserve capital in the form of
drawing rights on a capital fund or the national treasury or the
pledging of the "fur faith and cred,it" of tb.e governmmu: are
required.

The important element here is that 'the insurer be able to pay
off its debts promptly and withOut recourse to "fine print. u

If not, farmers will remain unceratiu about their financial
futures and will not be induced to make prociucti01'l stimulating
decisions (see the Sr1 Lr1Dka Case in Maurice (2) )~ ~course

to reinsurance is one other way of providing this reserve capital ..

9. Summation

In resume then, the j,ndispensible ingredients fOT' a succ,essfd
crop-credit insurance program are:

A modest pool of ccmpetent personnel;
A n existing agricultural credit system;
An existing agricultural marketing systet4;
An existing input supply system;
An existing agricultural research capacity;
A functioning aDd effective sector planning

capability;
Government willingness to provide adeq,uate

subsidies; and
Adequa~e reserves to cover catastrophic losses.

Agricultural extension per se does Qot appear to be necessary
since it can be provided more efficiently b}"" ~he crop-credit:
insurance program i,tself.

B. Desirable But: ~ot Indispensable Requirements

1. Actuarial Data

Actuarial data must be available for ratemaking,. coverage and
guarantee level purposes. When the program began in 1Che United
States there was 30 years of high quality data on the county
and Village level to use. This is seldom the case in less
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developed countries" but is not a serious oDstacle. Some d.a'ta
exists in most countries.. Heterological data, hydrological
and soU surveys are generally aval11ble and are rJ.sefal .. T,u
r'iB!cords and. otber indicatiocs of production are usefal.. '!hese
or similar sets of in!ormat~..otlwill permit the classificat:loD
of farms into more-or-lus hoiiN;4!DCOUS groups aadrill peftlit
the eatabUshmect of trial prem_ rates ..

Since the insurmce program _st begic. small and grow through
pilot stages there will be ample opportuaity to revise ratlls
as experi,ence is gaineci.. If, additionally, the programs a're
partially subsidized and have access to adequate reserves,
then there will be no danger of bat1Juuptcy or of overehara1ng
farmers because of iDadequate data ..

2. Demand

'There must be aee1quate f'.1"IIer demaad for the insUE'aDCe (s ee
Crawford ). In the cas'\! of voluntary insurance,. demand. is an
indispensable requireamt, but wb.eD t:be iosurance ls obligaltot:Y,
demand is 110 loupr as crucial. Then should be demand to assure
that fu.rs vill c:oope~te with the p1:'ograa and not flee it,
select adversely against it or sabotage it ..

Crop-credit insurance 1s seB1-obliJi2u:ory, that is, 1f the famer
wants credit. he is required to purchase insurance~ He ma~ only
buy both or neither. As long as t:her.e is demand for CTedi,t there
will be demao.d. for insurance.

A caveat here is that there must: not be such dislike of insurance
that it rill reduce demaDd fer credit:. This is reported as being
the case in Puebla, Mexico (see Diaz-Cisneros, Morss,. !!. al)" bu.t
the data there is subject co aitemace interprecation.. First:" mm,y
of the things about which the farmers complained are proper and
reasonable ingredienes in an insurance program. This suggests
that there is a need for education which ~he insurance institution,
had not. yet: recognized. Another a5?ect of the Puebla complaints
is that the farmers feel :.itat: there is not ~nough insurance
coverage, that all the benefits go to the bank. The ~rlcan i:::1
surer, A&.'iAGSA, has responded by establishing a pilot progr.am in
¥,dchoacan which. provides additional coverage and education (s .ee
ANAGSA (2) ). The results of this pilot: program se~a to be higb
farmer satisfaction and utilization of credit and technology.
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Although dissLtisfaction or negative demand for insur~nce could
have cut down on the U1e of credit, this does not seeDl to be the
case.. Insurance and banking officials in Mexico reported to me
that more insurance vould have been sold in recent years if
additional lending funds had been available.

For a voluntary insurance plan, the situation is quite different ..
Here de=and is not a moot question; effec't1.ve ceoand muS't. ex.ist~.

Effective demand for a procluct appears to depend. m1 three coaditiolls:

a. A felt need to resolve some problem.;

b.. An understanding of the product as ,a potential
solution of the problem; and

c.. Sufficient ecbasiDg power to effect the
purchase.

Purchas1.ng power exists when farmers can a,fford to pay for the
insurance. This can be acMeved by insuring wealthier far.r.cers
(who do not need insurance as 1DIIch as p001:'er farmers) sub
sidizing premiums, charging iDadequate premums (to the long
tenD detriment of the program) or fiDanciDg the premium. at the
bank. while introducing nev, more profitabl.e technologies. Crop
credit insurance relies on this later methcd as well as government
subsidies to assure effective purchasing power.

Understanding in either voluntary or compulsory progrc.ms is
obtained by providing education en top of a base of common
understanding. It is likely that most peasant farmers will
understand, in general terms" this intagible and sophisticated
thing called insurance. The fact that adverse selection 9/must
be protected against in all programs indicated that farmers under
stand. The farmer must understand the system to be able to mani':"
pulate it (i.e.--select adversely).

However, poor farmers generally have no e'q'erience with insurance
and are unaware of the contingencies for '-fine print." This muSi:

be explaiced for them to properly conceptualize potential benefits
and to avoid disappointment, dissatisfaction and rejection later.

9/ In insurance" ad,,.erse selection refers to the process where poorer
ri.sks (those m.ost likely to suffer losses) will buy insurance 'whereas
better risks will n~t. This leads to the insurer paying larger than
antici.pated losses.
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Once they understand insurance the farmers must see it as an
effective problem solving tool. One group of Indian farmers,
for example, were concerned about Agency corruption and in
competence jeopardizing eheir benefits (see Chandrakarth). Diu
reports the same feellflg about Mexico. The famers may fee that
they are buying a "compound lottery ticket" rather than insurance.
(See anow.) This "compound lot:tery" bas the farmer payiDg the
pramium and going through a series of obstacles and contiDger.eies
each of which has two outcome po.sibUities-reject the claim or
go on to the next, aDd. eventually the last level. The farmer's
certaiD.cy about receiving insura:cu.;.a protection is reduced. Educa
tion eo remove the apparent obstacles aacl iDstitutional refo1:1ll to
remove the ochers 1s needed.

The felt need to resolve a problem is affected by several factors.
First, a need 1II1st exist. In O1le case, a crop-bail program in
Swaziland faUed because hail s:lmply was not a serious threat
(See HcDoaald).

Second, the need must be felt to be not subject to easi,er, better
known solutions. 'lraditioaal fonlS of risk. maaagement compete
with crop insurance. (See Yamauc:bi, Shipley.) 'these include
social and technical methods as vell as s11llply having adequate
wealth to carry the farmer over to the next year. Many traditional
risk management forms, however. affect only the farmer and not the
banker.

With crop-credit insurance, the service provided is joint.· It 'may
be thac the farmer's felt need level is lcw, but the banker's may
be ugh. In fact, the denial of credit tel small farmerSi. because of
the riskiness perceived by the banker will raise the farmer's felt
need level considerably.

Sem.i.-obligatory crop-credit insurance then seems t.o have the re
quirements for creating or tappi~g effective demand.

a. The unique joint nature of this insurance
assures a high felt need level where credit
is scarce.

b. Purchasing power is supplied by the credit:
institution and by the technology being
introduced as an integral part of the
insurance program.

\:. Understanding exists at a basic level but must be
supplanted by education. A truism amongst insurance
people is that "Insurance is Sold and Not Bought."
The significance of this is that understanding is
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not needed in. the beginning but 1Ill'.:tSt be developed for
the program to succeed.

3. Land Tenure

Stable land tenure 1s metltioned. by Ray and most wo follow
bim as essential. the reasoning is that it permits for the
development of long term data, easy identification of plots
and stabUity in the program ill general. However, as we saw
in the benefits section overCOllling land tenure problem- is ODe
of the benefits of crop-cred.1t iDsuraa.ce. the existence of the
insurance will support a t8lkt.e1lC:Y towa1:ds stable land tet'ue in
the long nm. as the ecO'l'1O'ld.c viability of farms is increased and
the ris1dt\ess of fa1'll1ng decreased.

If stable land tenure were the case, it would be l,~s expensive
to offer the insurance. WhtIre it is 1101:, nations vill have to
be content with serviDg fewer farmers in the beg1mliDg and tak1Dg
DOre time for their programs to grow to maturitY.

4. Aeeess

Easy conmmic:atiOll with fams is also presented by Bay as important
for progt"a1l1 success. But, again, this is not a sine qua non, but
an obstacle to having an extensive program. Obviously, only those
farmers who can be reached can be served. Decisions have to be
'lllade about how the l11l1ted resources of the iDsurer will be spent.
There is no requirement that an insurance program coVer 100% of a
na1:ion•s farmers. Quite the opposite crop-credit insurance implies
that only potentially credit worthy fa::mers will be covered. As
the credit system is extended, so will he the insurance syS1:em.

If resources are available, quite a fES farmers can be reached"
In the Mexican program, insurance fieldmen of1:en go on horseback
to visit the more remo1:e clients. How far they can go is a matter
of resources.

F~rs with several small landholdings ~resenc a greater problem.
It som~times takes all day to visit the separate parcels. The
existence of insurance will remove one of the reasons for this
tenure pattern.. Economic incentives such as decreased coverage or,
preferably, an increased premium rate would tend to promote con
solidation.
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s. Price Policl

Pric.e support. or seabilizat10D 1f often ment.ioned as a require
ment for ewo reasons. First, if farmers are reasonably assured
of a certain price for their produce, this will remove a large
element of risk from their lives and eall forth production of
tr..at crop. This will complement the effect of crop insurance.
If crop insurance is offered but prices are UDStable over a wide
range, too much risk rema1Ds for production to be effectively
st1mu.lated.

This 15 one of the reasons for 1nd.1,eating planning an,' urketinl
as essential requirements for crop-credit insurance. If there
is no price control program, planners must consider the eventual
effect of th2 insurance on price. Insurance can be prov1ded em
different crops in different years or on a large variety of crops
(the U.S. and Mexico both insure 3S - 40 crops) so that the farEr
has alternative crops to choose frO'll each year and 1Urket glutting
can be avoided.
The second reason is that if prices drop suff1ci,ently low during
the ~.ng season farmers may deUberately cause losses in order
to collect from the insurer.. For example, farmers with irrigated
tomatoes may pemit excess water iDto their fields to cause 1'00t

rot. There are t however 9 various tec!miques to control :for this
problem. Various deductible and premium adj ustment (increase)
provisions come into play. Also, there is the use of regul...r in
spectioas to de'teet some of the deliberately caused losses.. No
system is sufficient and t:he sum of all systems is 110e perfect
control but:, sufficient:ly tight coultrol to permit
the insurer to carry on operations safely.

6. Summat:ion

Desirable support conditions which we have here examined include:

a. "!he existence of adequate t:elchnical dat:a;

b. Active farmer demand for insurance;

c. Stable land tenure conditions;

d. Easy nccess eo farmers; and

e. Stable commodity price conditions.



-39-

While all of these at:e shown to be important, it is suggested
that by various strategies crop-credit insurance programs could
begin and prosper without their pre-existia.st ..

This section presents a capsule description of ongoing crop insurancfl~

programs which would be of interest to executives or administrators
concerned with implementing programs in their own countries. Visits
to the programs in the developed nations 2.re relevant because much of:
the teclmology developed. 1s transferrable. Establi.shment of contacts,
for the purpose af an-anging training or consultants' visits is important.

A.. Mexico

The program 1s adm:Inistered. by ANAGSA (Aseguraclora Nacional de Agri
c:ultura y Gcaderia, S.A. ), an autonomous government agency. It bas
been in ez1stence since 1961 and now serves nearly one mil110n farmers
with a staff of approxima1:ely 2,000 employees. Half of the farmers
farm less than 3.5 hectares of land. Approx1mately 85% of the
insureds are ej i.d.al farmers, IIOst of wh01ll would not be able eo ab
ta111 cred.1t 1f the insuror di4 not enst.

The program suffers from heavy centra11zat1on of administrative and
decision making functions in Mexico City, inadequate education of
insured farmrs and inadequate coverage. Solutions for all of these
factors have been implemented in a successful pilot project in the
state of Michoac:an.

ANAGSA offers the mast relevant, successful model of a crop-credit
insurance program for less developed nations.

B. Japan

Japan's program provides an interesting example of haw to successfully
mix government and private sector resources. the insurance is
actually offered by cooperatives in each community which are called
Mutual Relief Assoc.iations. These reinsure the bulk of their c.on
tracts with federations, there being one in each prefecture. The
federations in turn reinsure the bulk of their business with the
government through the Ministry of Agric.ulture and Forestry.
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The orgaDization chart. for crop u:surance 1s not. "I" shaped
(mutuals, federations, governmet1t), but. "1''' sr,aped. as it.
has two "beads .. tI In order to balance the power of govem
mant and assure that federations and mutuals are able to
defend their interests, a tTade association called NAIA
(National Agricultural Insurance Association) was established.
XAIA plays a vital lobbying t representational, educational and
research role in Japanese agriculture ..

The program services approxLmately 5 ld.:'llon farmers with faxms
.as small as ten ares. It uses 18,000 employees, mostly part
timers employed by the 1IlUtuals. It is a highly succe:ssful
program with, apparently, a high degree of satisfaction on the
part of faDJers. It is not a crop-credit insurance program.
An agricultural credit insurance or guarantee program bad been
established approximately tea. years prior to this one. 'Ihis
program is used to stimulate procluction azul protect fa~rs'
incOllle.

Japan's program is relevant to less devel,opecl nations (LDC) because
of the small size farms involved, the ua.1,quely successful blen1d1ng
of pnvaee and public sector and the emphasis on. stimulating food.
production. Additicmally, the country offers an excellent oppor
tunity fa:: training and a source of ass1sltance in the fom of com:-
petent advisors. .

C.. United States

Crop insurance is available from t.W'o sources in the U.. S. Against
the risk of hail and cereamother risks one can purchase prot:ect:ion
from many .small companies and mut~ls. these all belong to a trade
association, CHIAA (Crop Hail Insurance Actuarial Association).

All risk c.overage is only available from a federal government agency,
the FCIC (Federal Crop Insurance Corporation). Participation is
voluntary and only about 13% of eligible farmers participate. The
size and wealth of u.s. farmers, the vitality of the agricultural
credit system and the numerous support programs make the insurance
unnecessary for many.

The program in the u.s. is subsidized only to the extent of adminis
trative costs. Losses are fully paid from farmers premiums. In the
thirty year period, 1948-1977, losses have amounted to 97% of pre
miums! This is a marvelous technical achievement and represencs a
thorough domination of insurance technology.

•
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The Fele p!"(')gram 1s relevant to LDC leaders because of this
technological dom1narion and as a source of craining and
consulting assistance.

D. Sweden

A bold exper1ment was attempted. in Sweden, to provide coverage
on a group basis and thereby realize significant cost savings.
This feature 15 called the Area Yield System and has provided
mixed results. Sweden 1s now in the process of adjusting, or
perhaps, abandou1ng Area Yield. The program as a whole is
successful. It 1s administered by several different alencies,
of wh1ch the lead agency 18 the Central Bureau of Statistics •.
It is an excellent source of training aDd consultative assistance
for we programs.

E. Israel

All risk insurance in Israel 15 offered by the LVIA (IDsurance
Fund for Natural Risks in .Agri.cultU1e, 'Ltd.). INP'RA~s operatiODS
are relevant to LDC for two reasoas. INFRA was given a govenuDel1t
guarantee of deficits for seven years.' By that time it must bave
sufficiently brought the insurance business under control to be
able to operat~ on its 0WIl. It is presently at this weening stage,
trying to switch from the govermaent guarantee to commercial re
insurance. If it is successful, this will be a dramatic demon
stration of the viability of crop insurauce programs in small
countnes. The element of reil'l.surance is ,crucial here and is
discussed below.

The second reason for its relevance centers on the control and
marketing mechanisms. Control is vested in a committee of govern
ment officius and farm. leaders. Farm leaders outnumber government
officials. Tne farm leaders are most~y officials of agricultural
marketing boards. The insurance i~ marketed through the boards,
sold as a gX'"up policy covering all members of that: group. This
offers the opportunity for saving administrative costs but also
creates a danger in that the coverage may be misai?plied. The
outcome of this experiment will be important for program designers
in other countries.

In addition to the reasons mentioned above~ nwRA. offer$ the
possibility of providing training or consultative assistance to
other nations.
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F. South Africa

The only totally independent program in the world is located
here. The Sentraoes cooperative in Ficksburg, its predecessors,
and members have offered crop-hail cQve£age since 1929. In 1970"
i.t began to offer all risk coverage. Although small, the program
has operated successfully. It issued 586 policies in 1975/76 for
an average coverage of Band 4,280 and a premiwa of Rand 206,000. 10I
All risk insurance accounted for only OI1e percent of Sentraoes'
total premium. income. Its success is defined. by the fact that it
has managed to stay in business for six years, keep its aver,age
loss ratio down to 76% aDd cQnvtace international reins'ures to sell
it reinsurance coverage. It is one of only two all-risk insurors
in the world who presently enjoy c:01lllDercial reinsurance coverage.

G. Hauritus

Mauritus is the other. It iDsures sugarcane production through a
national marketing board. 'the program has been in operation since
1946. It insures only agaiDat hurricane, drought and excessive
rainfall. The. latter two occur over long and indefinite periods
of time and thus involve consequential l;)sses such as 1Dsect infesta
tion and disease. therefore. it can be classified as all-ri,sk
coverage.

The experience of Hauritus would be relevant to any coontt:Y which
depends on one or :l few cODDercial, export oriented crops. Crucial
to the operation of this program was the pre-existence of the
marketing board which has a monopoly in the trade of sugar in that
country.

VII. THE INSURANCE PLAN

This section deals with the specifics of a h.ypotheti.cal insurance plan
designed to stimulate agriculture production, protect farmers and protect:
the agricultural credit system in the contaxt of less developed countries,.
Dr. Ray presents an excellent discussion of this topic which complements
what is presented below.

A. lihom to Insure

Because of the higher net economic benefits associated with insuring;
smaller than larger farmers (see Sec. IV., I.), it is recommended
that coverage be directed at the small farm sector. Probably the
ea.:iiiest way to achieve this is to subsidize the premium of small but:

10/ In June, 1977, Rand 1.00 - u.s. $1.15.
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1"10t large farmers. Operational definitions of smalillarge can
be established for each courttry by creating a list of crop
acreage equivalences and sett1ng a ceiling for qualifying fo'r
subsidies.

For example, set the ceiling at 10 points with--

1 hectare of crop A •
1 hectare of crop B •
1 hectare of crop C •
•
•
•
1 hectare of crop N •

1 point
3 poats
4 points
•
•
..
x points

A second q,uut1on under the rubric of whom to insure is whetber
payment.i\ should 10 to banks or fa~rs.. this was touched 00,

SectiOti IV., 2. Priorities require that the credit system be
protected first md that a secoad. t:18%" of coverage be ava1.1able
!M as to impact 011 fanlers I iacame.

B. What to Insure

Both crops and livestock are iDsurab1e., L1.vestock bas been
omitted from. this discussion 01\ the assumption that resources
are scarce, the majority of I.DC agricultural activity 15 in crops
and that ranchers would tend to fall :1D the larger f&:mer c1&s's1
fication where lower econOllic: benefits are expected.

Livestock insurance is feasible and should be considered by any
nation which has a significant potetltiaJ. for this activ1ty. There
is an additional requ.i.rement for livestock insurance--tbere must
be an extens1ve pool of veterinary doctors available for use by
the ~uror. The primary service of this line of insurance is not:
the payment of benefits upon death or disabilicy of an animal,
but the provision of veterinary services by tne insuror to preven~

the occurrence of death or disability (See ~!unich Re j There
fore, :i t there is not an adequat.e pool from which the insuror cs.n
hire full time personnel, it will be ,mabIe t.o cont.rol iosses or
operate successfully.

Although the livestock line deserves consideration in some cases,
I shall continue :0 ignore it in this paper so as to con,ce:ntrate
on the equally demanding and difficult task of crop insurance.



-44-

What crops then to insure? The answer is all those whose
production one wanCe,", t:1ol st:imulaeee This requires the active
participation of the platminS f research and mark.etin.g aget.;ie.s ..
They will help to identify crops which are needed aDd have good
prospect.s for delivering positive ecoaceic benefits. It is
expected that. a count.ry would. begin ia.suring a basic 8rai..~ crop"
but this need. not be the case. the insurance should be used as
a leverage tool wherever it. seems to be most beneficial.

As many C'1'lJ'PS as possible should be wrw:ed so that land use
ratioaa.lization will take plac:e (spurred on by the cast alloc,atiDg
function of insurance) and :famers vill be able to make varied
choices in response to their expectations about barvest prices,..
If an effective price stabilization or control program. is function-,
ing this latter loses some of its sigafficance.

In addition 1.':0 laud use ratioualizatioll, another reason to 1n_re
as any crops as possible 1s to take a4v8nt:age of the stab1l1.z:1ng
effect on losses incurred. If the losses of different cropsi are
not intercor"J.'elated or are oaly slightly SOjt then the cyclic
pattern of losses will tend to be flattened out. Less \:apit:al
reserve will be required for any given. total dollar voluae ~~f

coverage wrj,tteu. Conversely, more famers can be served for any
given reserve capital 8IIOUDt..

Despite the advisability to insure as sany crops as possible, a
caveat is neeessary.. Any insurance program should begin SllIall
and grow conservatively. Tb1.s is to give it time to learn from
its mistakes whUe introducing new programs. U a program is
introduced on a large scale, lidstakes will be more expensive,
but no more useful as learning devices than if the pilot program
approach is used. As a rule of thumb, one might begin by insuring
two or three crops and acd as many as two more in each succeeding
year.

c. Life Insurance

Yes, there is a role for life coverage here. Au:cmatic coverage
equal to the farmer's loan will save both bank and widow grief.
The coverage can terminate with re~ayment of the loan or continue
until the beginning of the ne.~t crop season. Coverage can lbe
equal to the loan or some multiple, such as twice. 'This W'Ol111d
prOVide an added visible benefit and reduce farmer dissatisfac
tion.
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Since the life coverage would be of the group type, its cost
would be low and administration easy. Cost could. be included
in the crop insurance premum. without causing any significant
distor.tion.

D.. What Risks to Insure

It is easier to operate a specific risk program.
Losses are limited and bard actuarial d:ata

can be built up more easUy. But.. the specific risk. approach
leaves too much risk unt1:'aasferred and. leaves the farmer still
in jeopardy of falling below his 1I1rl.1muIIl income threshold,.
Theoretically, aU-risk is prefenable. However.. there 1Uy 'be
some areas where one sinsle 10s8 cause dOll:1nates and the specific
risk approach vould be satisfactory., Puerto Rico and Haurit:U8
both started off this va',., 1DSu,riDS asa1Ast v1a.dstOrll. All-risk.
does a more complete job of traDSferring risk away from farmers
and should have a greacer illpaet on technology adapt1on..

covered in an all-risk program,
In addiciOll to the staAdard rlsks,/e.g.-

- drought;
- excessive rainfall;
- disease;
- pest damage (after using standard or recommended

control practices);
- animal damage;
- wf..ndstorm.; and.
- flood"

t.he appropriateness of recommended technology when properly
employed should be covered. This is aut:omat:1eally done wben
yield 1s guaranteed.

Variations in price should not be insured. intere price and. quant:ity
were both insured, the offering .:ompany always went bankrupt. Research
is going on now in Japan and there is a. small program operating in
British Columbia, Canada. 111 However, the tasK of controlling
prices is still formidable and can be managed more efficien.tly by
using control or stabilization policies than chrough the insurance
mechanism..

111 That program is t1tIed Income Maintenance and has been in enstenlce
since approximately 1974. It covers approx:il!:ately ten, commodities, in·
eluding beef and pork. The program was started as a support to &, Agr.arian.
Reform program. Certain marginal lands were classified for agricultural
purposes only. The income maintenance program was chosen as the cos It

efficient way ~o subsidize farmers locked onto those lands.
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E. Voluntary or Compulsive

'nlis question has intrigued most writersoD. crop insurance ..
Should farmers be force";' to buy insuranc.e? If they are forced.,
they may be resentful and. political costs may run high.. But if
purchase is a voluntary matter 1I adverse selection will take p,lace.

With crop-credit insurance this becomes a maot question.. If
farmers want loans, they mus't purr-base insurance.. Diss6.tlsfa,e:cion
is avoided by edw:at1ng farmers about insurance and structuring
the program. to provide. realistic and ade,quate benefits ..

Actually, for developing countries the voluntary/eompluslve
question is not relevant. If the program 1s to be d1,rected
towards poor fanaers, it IIU3t have a compulsion element to assure
a sufficient number of participants, a c:outrol of adverse selec
tion and a lowering of average "sales" cost.. Linking w1th cr,.die
is an effec:tl-..re way of doing this ..

The pertinelu: question toms out to invo,lve deciding whether tbe
program should attempt to be universal or particular 1n coverage ..
Using the credit approach J it: will 1..e particular andu111 tenlc1 to
be insurance. If the initial attempt is at uni.verszlit.y, the strain
on the capacity of the organizational structure will be great and
the viability of the organization threatened (see Sri Lanka case
in Maurice (2) , .. A universal program will have a tendenc.y to move
from insur~ce towards non-contingent income maintenance as the
structure disintegrates.

F. Coverage on the Individual or the Area Results

Sweden attempted to avoid the cost and inaccuracies involved in
adj usting losses on each farm by creatiag an area ride system.. It
measures the deviation from the guaranteed yield for each crop in
the area and then calculates a weighted average for each fJirm
based on the acreage of each crop planted. It is the mos'!:
sophisticated area program proposed or in operation and is
extremely well administered.

Farmers are dissatisfied with it however 7 and it should not ~e im
plemented elsewhere. The reason for this is that farmers operate
on an individual basis, but this insurance cOilqJensates on a group
basis. Too much risk remains, i.e.--the difference in perfo~ce

between the indivicual and the area ~see Swedish case in Maurice
(2) ).



G.. Flat or Differentiated Prerdums

For the sake of social fairness and ease of adminiser.ation, flat
premiums for all farmers are often recOIDended.. This has several
drawbacks however" Farmers in low risk areas complain that they
are being forced to subsidize farmers in high risk areas.. Farmers
who are modern.1zing complain that they are subsid1.z1ng more tradi
tional farmers.

Production costs are not alloc:ated accurately w1:::h flat premium
structures.. There will be no incentive to switch to the most
economic crop aDd. the most efficient use of land" labor and capital
will not be produced. Useful information about tne productiveness
and riskiness of agriculture will not be generated. and directed
to decisioumakers. The use of differentiated premium 1s strongly
recoua,ended.

B. !!Ogra1D Finance

Agricultural leuders should be used to f1DaD.Ce premia.. 8cvever:l'
because target population in LDC's are extremely poor., govermaent
subsidies are necessary.. These subsidies Will take the following
form:

1.. AQm1nistrative expenses: 'liSecause these p=ograms are
experimental; because the use of adm1nistrati·"e personnel
is under government rather than free u:rk.ec control;
because of the mandatory nature of the program.; aDd be
cause of the poverty of small farmers, it will be necessary
for governments to underwr1.te administrative expenses.

2.. Pure Premiums (or losses): A portion of the premiums
designed to cover losses should be subsidized by the govern
ment in the case of small farmers.. Smaller subsidies or no
subsidy at all can be offered to larger farmers.

3. Guarantee against catastrophic losses: Losses in excess
of premiums charged may occur. Until the reinsurance mechanism
is developed, the national treasury will have to guaranty this
amount.

Revenue to support these subsidies will come fram several sources.
These include:



1. Ge:neral revenues: Ove!" the long run, general govern
ment revenues will increase a~ a result of the increased
economic activity in the agricultural sector caused by the
presence of crop-credit insurance.. Subsidi.es fi~nced by
genel:al revenues represent a transfer to the agricultural
sector and specially to the small farm sector.

2. Savings of agricultural bank decapitalization: Govern
ment supported or guaranteed lenders would suffer de
capitalization without the existence of crop-credit in
sural1ce. that foregone decapitaluation is a savings for
govert'll2lle11t which can be used to underwrite part of the subsidy.

3. Transfer of other subsidies: Subsidies on inputs. which
distort the use of the input and do not necessarily l,w to
optimal use of inputs or maximum production. can be parti.ally
or totally transferred to the insurance program. Subsidi,es
applied through the insurance mecbam.. tend to act as output
subsidi.es, calling for'tD. maxblBms production. of the subsidized
crops and optimum use of inputs.

4. Extension services can be used both as a source of
personnel a11d funds.. 'the crop-credi.t insurance mechanism
will tend to perform the extension function more effec1:ively
than the traditional extension services.. The traditional
service should maintain responsibility for those classes of
farmers not reached by the insuror and can retain the re
search function.

5.. Private sector funds can be leveraged for agricldtu,ral production
credit.s as a result of the crop-credit insurance programs, t.hus freeinsr,
up gove~ent funds for other purposes.. Instead of investing directly
in development: banks and gett'.ing zero leverage (1: I) on t.he amount: of
money loaned" it is possible for government: to invest in the itls:uror
to guarantee private sector c.redits and enjoy a leverage factor' in
the 1:10 to 1:20 range.

Funds a~is~ therefore" to operate a program. The size of
the program and the amount of funds which the government is
willing to make available are critical variables in the rianc
ing equation. The availability of reinsurance and careful under
writing (choosing different crops with zero or negative cor
relations) 'Will increase the magnitude o~ ri.sk that can be.
absorbed for any given amount of capital.

Loans to the governments for the purpose of increasing the
number of part~cipants in the programs is an effective ~ay

of chann.eling resources to 'the agricultural and small farmer
sectors.
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VIII. THE ROLE AND PROBLEMS OF REINS'L"BANCE

Because of the potential for catastropies involved in all risk crop
insurance, insurors must have access to large amounts of capital.
Unfortunately!! small and less developed count:cies seldom have adequa'te
financial capacity to finance the full risk burden. Catastrophic losses
could bankrupt a program. or negate one of the desired benefits clf crop
insurance-avoiding large!! unexpected and disruptive demands on national
treasuries.

The ideal way to resolve this problem is to reinsure the excess risk which
the nat:1onal gove~nt is unable to safely retain. Specialized!' reinsurance
companies such as Munich Re and the Uoyds grOUl) exist. to !laDdIe, this ki'nd
of problem. With the exception of Maurita and Sentraoes, 12/ t:he inter
national reinsurance companies bave refused to cover this riSk.

There are several reasons for this:

Catastrophic potential is involved so the reinsurors must
be very careful about the business they accept less they
lose significant funds.

Specialized facilities are required to verify that lOisses
do not occur unnecessarily or that false claims do aot pa.ss
through the system.

- Crop insurors, if they are governmental entities, are not
motivated by a desire for profits. Commercial reinsurors
have as a prime assumption abou~ their clients, that they
too want to make money or at least avoid losses. Reinsurers
loss control systems are based on this assumption.

- Governmental crop insurors are motivated by social/political
concerns. It is to be expected that: they will pay claims for
social/political reasons which private insurors would avoid
for profit reasons. A case in point is Costa Rica where
approximately 85% of the coverage is on one crop in one province.
Although putting all one's eggs in one basket is normally avo1ded
by commercial insurors, someching other than a CQlncern for pro
fits has convinced program officials here to structure their
portfolio in this manner.

12/ Sentraoes is able to obtain reinsurance because of its concern for
profits and its long, successful and reassuring hiscory. ~uritus has
probably obtained reinsurance as a result of its long and successful
history which is importanc co reinsurance companies conc:erned abouc ehe
administrative viability of a concern.



-50-

With commercial reinsurance out of consideration, we must seek alternat1ves~

the most likely of which is a reinsurance peol. This pool vauld operate
regionally and would be formed. and financed by those governments which have
programs. It would pay losses when necessary and could channel and provide
technical assistance and serve as a focus of integration and mutual assis
tance to ,the several insurors.

An 1mpc-::tant corollary fuucticm of the pool is that it would be used to
wash out the social/political hazard and replace it with a profit moti
vation. At this point, the basic risk is "cleaned" and the commercial
reinsurance market may be tapped for financial support.

Participating governments will be unwilling tlO subsidize each other over
the long run, so there will be a necessity to build a strong loss adjust
ment and control capacity into the reinsuror. In addition, there will be
a need to charge an adequate reinsurance premium. This will cause the
pool officials to examine the means by which the basic premiums are cal
culated and assist in improving this method.

The pool would be financed by contributions of premiums and by purchase
of capieal stock. The purchase of capital stock can be financed by
loans to the governments involved from international banks and develop
ment agencies. Loans should not be made directly to me pool, but
through member governments so as to keep their interest in avoiding
losses.

By using the pool to increase the number of farmers insured, the number
of crops insured and the number of climatic zones covered, the amount of
capital required relative to the size of operations will decrease. Thus"
scarce capital will be used more efficiently and more farmers can be
ser.1ed (see Cummins ). .

There are several types of reinsurance coverage available (see United
Nations ). The type most appropriate for this situation is called excess
of loss. Under excess of loss, the reinsuror pays benefits when a single"
catastrophic event occurs and resulting losses rise above some threshGld.
The desirability of this approach is that s~me discrete event must be
identified and the reinsuror can send in its loss adjustment and concrol
crew to prevent unnecessary claims from being presented.

Sto~ loss is another coverage form often suggested. Under this form all
losses during a time period ~re aggregated and the reinsuror pays if they
exceed the threshold. This coverage form is undesirable because many small
losses resulting from the social/political hazards will be included and
the reinsurors loss control team will be unable to remove thee efficiently.
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IX. ROLE OF COOPDATIVES AND OTHER PRIVATE SECTOR GROUPS

There is demand that cooperatives and ocher private sector groups be
given an opportuu1ty to participate in crop insurance programs. At'gu
ments in their favor are that they are closer to the people, genera,te
additional capital aud energy, improve information feedback, and cocerol
losses better among their members (see Souchon). A'rgu:ments against
them center on. their inability to generate adequate capieal eo prot.eet
insureds in case of catastrophes (see Souchou ).

The problem of capital ean be resolved by having governments reinsu,re
the cooperatives as in the case in Ja.pan and Israel. Or, it: can be
done by having the cooperative insuror seek outside reinsurance on its
own as is the case with Sentraoes and the intention in Israel. An added
advantage of cooperatives is that they have a profit motivation" or at
least a very strong desire to avoid losses, and thus overcome the sociall
political hazard which prevents purely governmental programs from taping
the commercial reinsurance markets.

In order for cooperatives or similar groups to be able eo playa meaning
ful role, there must be a serong cooperative movement or some other
social institution pre,ared to-establisb. crop !Dsurance cooperatives.
In Japan" for example, the cdtural support of c01DIIUmity organizations
made creation of insurance m:utuals feasible. Weseem natious with
their individualistic societies would not be able to do so quite as
easily.

Israel demonserates one way out of this problem. It took advantage of
the existence of marketing boards and other agricultural associaeions
as a management cOi1:rol and delivery device (see Gilboa ). 1lI
Mauritus also has a marketing board at the center of its sugar cane
insurance program.

Vertical integration of the insuranca co~pe~ative ~ovement (as achieved
in Japan's ny" shaped organization st.ructure) is necessary if cooperat:ives
are to have: any permanence. w"he"1 markeeing associations a.re used, they
already are integrated vertically and are operating at the national level
where they have developed some expertise in working with the government.

13/ Included are the Agricultural Center, Farmers Association, Farcers
Union, and Production and Marketing Boards of Vegetables, Fruit, Cotton,
Groundnuts, Flowers, Citrus, Poultry and Vine Gr~ers,and the Field Crops,
Sugar Beet and Fish ~reeders Associations.
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The use of private iusurors has been att.empted and no,t proven success''''
ful so far. In Mexico, for example, the government a,greed that private
insurors should form a consortium to offer the insurance and share tbe
risk. The government prov1.ded subst;-.ntial subsidies and guarantees t,l)
insure ;he integrity of the private insurors and the viability of the
system. The program failed when the individual companies' un4erwriti'ng
efforts direeted the programs at large farmers who were less expensive
to reach and, perhaps, better risks. 3c! attempt was made to set a qu,ota
for the number and percentage of small farmers served (see Basave-Gomez),

Cooperatives and other private sector organizations can play meaning
ful roles in the delivery of all-risk crop insurance benefits, if they
have reinsurance, either from. governments or tb:e commercial markec
available. The introduction of cooperatiyes into the delivery system.
lessens the social/political hazard and improves the prospects of ob
taining commercial reinsurance. The two most relevant approaches in
existence are through the use of marketing and production boards aad
through the use of community institutions.

x. SUMMARY AND RECOMMENDATIONS

A. Crop-eredit insurance is a fOrE of crop insurance which pro
tects both farmers and bankers and provides a broad stream of ben
efits to the agricultural sector and che general economy.

B. The state of knowledge about crop insurance is mixed. We 'kn,ow
how to do crop insurance and have several successful models Co s,tudy,
but we do not know if we should support these programs. Only one
economic benefit/cost study has been undertaken to date;: further
analysis is required. This can best be accomplished by institut:ing
a series of pilot projects and observing the results of these.

C. A substantial range of benefits can be expected of crop-eredit
insurance. Of signal importance are the stimulation of food prcl
duction, the adoption of technology, the protecting of agricultural
credit institutions and a positive effect on the flow of private
and public credit.

D. Crop-credit insurance will produce greater economic benefits
when directed t.o small rather than large farmers.

E. Crop-credit insurance will deliver its benefits more efficiently
to the agricultural system and more directly to small farmers than
any alternative policy tool.
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F. Al~hough ~here is a realis~ic oppor~uni~y for priva~e sector
ac~ion, governmen~ ac~10n and suppor~ seems a prerequisi~e in
~his area. Subsidies of adm.inistra~ive cos~s are required and
subsidies of losses are desirable ~o overcome farmer resis~ance.

G. Economic viability rather than financial is ~he proper criteria
by which nationally suppor~ed crop insurance programs should be
judged.

H. Crop-eredit insurance is not a first priority item for develop
nations. Agricultural marketing, research planning systems and an
agricultural credit system must at least be begun at the same time
as the insurance program or be already in place.

I. Other requirements are not excessive but must be met to guarant:ee
a successful program.

J. The possibility of catastrophic losses threatens the solvency
of most small uatioaa' a programs and can best be overcome by using
reinsurance.

K. The replacement of the profit motivation by the soc1all
political hazard is the single moat important obseacle to commercial
reinsurors' participation. The formation of regional reinsurance
pools is likely the most effective way to wash out the social/
political hazard. The use of cooperatives or other private sector
organizations will also help control this bazard~

L. International banks and development agencies should not provide
capit~l funding directly to any reinsurance pool as this will not
have a positive effect on removing social/political risk. They ma~r,

however, make loans to participating governments which would use
that money to capi~alize the reinm.ror.
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A NOTE ON
EXPERI~iCE RAT~!G OF
CROP nlSURED FARMERS

l<lelson Maurice
Coordinator for :Foreign,

Programs
Federal Crop Insurance

Corporation

FCIC has a policy of experience rating insurf:!d farmers. In_
general, if a farm,a has had several good years, his rates are corre
spondingly reduced.. If he has had several poor years, the rates
are increased. This is demonstrated in the attached table.

Some examples might help to explain the working of the table and the
system.

Case No.1-

Farmer A has insured rice with FCIC for the past 20 years. Be has
had several small losses but none that exceeded his premium paid-in
in any year. His loss ratio (total indemnities divided by total
premium paid) is 0.72. '

Does Farn1er A get a discount? How much?

Answer: Yes; 20% discount.

solution: Notei:-l}at we use only the last 15 years. On the table
entitled "% Adjustments for Favorable Continuous Insurance Experience,·
we look :=or the cellt...~at corresponds to 15 or more years and a 72%
loss ratio. That cell contains the number 80 which means t.ltat the
farmer will pay a premium which is onl.y 801% of the nOJ:mal1.y quoted
rate.

Case No.2

Farmer B has been insured for 11 years. On four occasi.ons, his losses
exceeded pra~iums paid-in that year. His loss ratio for the 11 years
is 2.12.

Does Farmer B earn a discount? How much?

~~,swer: No; he must pay a 28% surcharge.

Solution: Ignore the fact that Farmer B has been L~sured for 11 years.
Take only ~~e number of excess loss years and his c~~ulative loss
ratio into consideration. Use the table entitled "Percent Adjust
ments for Unfavorable Insurance Experience." Note that the cell that
corresponds to 4 loss years and a 2.12 loss ratio contains the number



128 ..This means that the far:ner 1I;<1i11 be required to pay 128% of t,ne'
normally quoted rate ..

By this time, t...~e reader will have probably deduced from t:hetrAo
tables that we have three zones based on loss ratio.

Loss Ratio Cha.racteristics

0-80% The more reliable the statistics,
that is, the greater numbe,r of
years which it represents, the
larger the discount.

80-110% Because the experience is ''7ery
close to the expected result, no
chanqe i.s made.. The data is
neutral. ..

llO-over Here the combined loss ra~io and
number of excess loss years are
combined to calculate the required
additional surcharge.

Tw~ Questions International Visitors Will Consider

Is this the kind of system feasible in.. ..The first question is ..
a developing country?

This., of course,!:;. tlie question wh.i.c!i visi.tors ·from. countries with
developillq agricultural sectors. must ask t.hemse1ves.. Can it work: where
there are many- farmers: on snrall. fa.rI:.1S, the opporlte of,: the case in the

~ie feel that t.~e answer is yes.. In order to be successful, it will
be necessary for the insurer to use a computer to handle the complex
accounting.. Thi.s can be done from central computer facilities or
on a small computer that the insurer obtains for itself. The latt,er
is the preferable course since it peJ:mits the insurer greater cont,rol
over what operations are done and when.

The second questi.on is •
answers follow.

. .. Why should l'ie use this system? The

1. Improved acceptance of the insurance by the farmer. Faruners,
as all insureds, complain t..~at their rates are too high.. i'iith thi,s
system in place, they are guaranteed to pay rates that reflect the:ir
own experience.

2. Protection against adverse selection ~~d other deterrants to
actuarial soundness.. Farmers "..till often ask that programs be desi,gned
in ways to improve the usefulness for themselves~ but which also



and inadvertantly destroy the actuarial foundat,io!!s upon which tbe <oro"~

gram is built. Tf'..e. very ""i.tali..ty of the groqra.c. J.5. often jeopardized.,

Indi.vidual experience rating permits the' in.surer to recuperate
losses from those who caused them and thus protect itself. It also
makes the true cost 'fJ'i.sible to the farmers so that they can decide
if this is the way in which they wish to continue their program, •

•



Premium Adjustment Table

II ADJUSTMENTS FOR FAVORABLE CONTINUOUS INSURANCE EXPERIENCE (Ll P'g. 5)
. Numbers of V..... ContinuOUI Experitncl Throuth Previous V.r

a 1 2 3 4 5 • 7 I • 10 11 12 13 14 11
or.OIt

LOll Ratio JJ Through
";"":i

P..-nUII Adiutnlllft& FICtOr For Cunwn Clop V..,.Prwioul C,OP Y.,

.00 -.20 100 85 15 90 10 85 • 75 70 70 15 15 10 10 1& 50

.21-.40 100 100 95 15 90 90 90 15 80 80 75 7& 70 70 15 IC

.41 -.&0 - 100 100 95 95 95 85 15 901 80 10 85 8& 80 8G 1& 70

.11- .80 100 100 15 • • 15 • 15; • 10 10 10 85 8& 85 aq,

.81 -1.09 100 100 100 100 100 100 100 100' 100 100 100 100 100 100 100 100

4ft ADJUSTMENTS fOR UNFAVORABLE INSURANCE DJ'IRJIENCE
- -

Number of Lou Van Throu~h Previous V.,· - -

0 1 2 3 4 I • 7 • • 10 11 12 13 14 15

LOll Ratio~ Through
' ....... Ad~1IMtF-=tor For Current Crop V..PnNioul Crop Year '. .'

1.10 -1.11 100 100 100 102 lOt' 10& '08 110
1
112 114 1tl 118 120 122 124 125

1.20 -1.39 100 100 100 104 108 112 118 120 124 128 132 136 140 '44 148 152 II

1.40 -1.69 100 100 100 108 118 124 132 ,. 148 156 1M 172 110 ,. 1. 21M 1
~'

1.70 -1.99 '00 100 100 112 122 132 142 1521162 112 182 192 202 212 222 2J2 11

100 100 100 116 128 140 152 1&4 17& 188 200 212 224 236 248 260
I

2.00-2.49 I

!.

2.50 -3.24 100 100 100 120 134 ,... 162 176 180 204 21(1 2.32 246 2&0 274 ,2a ~
- •125-3.99 100 100 105 124 140 156 172 188 ,204 220 236 252 ,268 2M 3CG 300 "

100 100 '10 128 1. 164 182 200
1

218 23a 254 272 290 300 300 300 "4.00-4.99 I:

132 152 172
'I

5.00-&.91 100 100 115 192 212 232 252 212 292 300 300 3QO 300 "

1.00- Up 100 100 120 138 158 180 202 224 '246 268 29Q 300 300 300 300 300

• Only the me NCent 15 crop yean will be used to detmniM the number of -ua Yun"' (A crap v-r is
cIItar1'IIined to be a "Lola Vurn whIft t..... amount of indemnity far d1e year uceeds the pnmium f(,W die
v-r) I, Lois "tio ••ft, the ,..Uo of tftCl_U.y(tesl Plfd tD ,..-".-hD e.P'M'4.- -


