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A-gricuCtuTe is o f paramount importance to tfie economy 

o f OUT country, not onCy Because it gives direct empCoyment to 

Z/3rd o f our popuCation But aCso Because it is a provider o f  

food, cCotding, and otfier Basic necessities o f Cife fo r  tde entire 

popuCation. I t aCso provides vitaC raw material fo r  otfier 

industries. AgricuCture, therefore, is and wiCC continue to Be 

centraC to aCC strategies fo r  pCanned socio-economic 

deveCopment o f tfie country. *l{apid- growtft o f agricuCture is 

essentiaC not onCy to acfiieve seCf-reCiance at nationaC CeveC But 

also fo r fiousefioCd food  security and aCso to tacf^e tfie 

proBCems o f poverty, unempCoyment and environmental 

degradation. Our agricuCture is distinguisfied By tfie 

unpredictaBCe and uncontroCCaBCe vagaries o f nature. Mature 

taf^s a toCC on the agricuCturaC sector By way o f floods, 

draugfits, landsCides, cycCones, storms and Cand degradation. 

ffaiCure o f agricuCturaC sector creates a vicious circCe - tfie 

prices o f tfie commodities go up causing an upward trend in 

in f Cation and the 9{pn (Performing Sissets o f the Banf^ng sector 

BundCe up owing to non-payment o f Coans, resuCting Cot o f 

suicides o f farmers. *Tb overcome this, the concept o f crop 

insurance has come in.
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fHere in ike present study tfiere xvouCd Be an utmost 

concentration on appraisaC o f tde crop insurance scfiemes By 

examining tPortfoCio (Risk  ̂ 9\4^anagement o f crop insurance in 

India ivitfi a vieiv to assess tfie risfi e^cposure o f the e?(isting 

crop insurance scfiemes in India to deveCop a sound ris/^ 

retention and ris^ transfer strategy fo r  tde insurance company 

witfi speciaC reference to ^gricuCturaC Insurance Company o f  

India Ltd, l f̂te Study ftas got tremendous importance Because 

it proposes to BiiiCd and design suitaBCe stocHastic financiaC 

modeC(s) to, simuCate tHe portfoCio o f tfie seCected company 

under different scenarios so tfiat it may Become commerciaCCy 

sustainaBCe Botfi in terms o f Being remunerative and 

professionaCCy administered under tfie era o f gCoBaCization. I t  

is ejqpected tfiat tfiis study v/iCC Be aBte to contriBute some nezo 

^owCedge to tfie different insurance companies so fa r  as tfieir 

ris^management in agricuCture is concerned.
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1.1 I n t r o d u c t io n

Decision-making takes place in an environment of imperfect knowledge of 

the future - uncertainty - and is associated with risk which is normally defined as 

“Uncertainty of outcomes” resulting in losses negatively affecting the welfare of an 

individual. To take a risk is to expose oneself to a chance of injury or loss. For many 

decisions, risk is unimportant, since the scope of a possible loss is small and/or the 

probability of suffering that loss is. judged to be low. However, in order to withstand 

adverse outcome and to avoid jeopardizing the existence of an enterprise as the base for 

income generation, risk has to be managed effectivdy, within the capacity of the 

individual, business or group through the process of identifying, assessing, and 

controlling, risks arising from operational fetors and making decisions that balance 

between risk costs and mission benefits.

Risk management is a structured iapproach to managing uncertainty through, risk 

assessment, developing strategies to manage it, and mitigation of risk using managerial 

resources. The strategies include transferring the risk to another party, avoiding the risk, 

reducing the negative effect of the risk, and accepting some or all of the consequences of 

a particular risk.

Risk management, the practice of appraising and controlling risk, has evolved as a 

discrete field of study and practice. The most significant form of risk management used 

in modem economy is insurance. Insurance, in law and economics, is a form of risk 

management primarily used to hedge against the risk of a contingent loss. Insurance can 

be defined as the equitable transfer of the risk of a loss, from one entity to another, in 

exchange for a premium.

In some senses, it can be said that risk management or insurance appears 

simultaneously with the appearance of human society. There are two types of economies 

in human societies: money economies (with markets, money, financial instruments and so 

on) and non-money or natural economies.



The second type is a more ancient form than the first. In such an economy and 

community insurance can be seen in the form of people helping each other. For. example, 

if a house bums down, the members of the conmiunity help to build a new one. Should 

the same thing happen to one's neighbor, the other neighbors must help, otherwise, 

neighbors will not receive help in the future. This type of insurance has survived to the 

present day in some countries where modem money economy with its financial 

instmments is not widespread.

Turning to insurance in the modem sense (i.e., insurance in a modem money 

economy, in which insurance is a part of the financial sphere), early methods of 

transferring or distributing risk were practiced by Chinese and Babylonian traders as long 

ago as the 3rd and 2nd millennia BC, respectively. Chinese merchants, traveling 

treacherous river rapids would redistribute their wares across many vessels to limit the 

loss due to any single vessel's capsizing. The Babylonians developed a system which was 

recorded in the famous Code of Hammurabi, c. 1750 BC, and practiced by early 

Mediterranean sailing merchants. If a merchant received a loan to fund his shipment, he 

would pay the lender an additional sum in exchange for the lender's guarantee to cancel 

the loan should the shipment be stolen^.

The Greeks and Romans introduced the origins of health and life insurance during 

600 AD when they organized guilds called "benevolent societies" which cared for the 

families and paid funeral expenses of members upon death. Guilds in the ‘Middle Ages’ 

served a similar purpose. Before insurance was established in the late 17th century, 

"friendly societies" existed in England, in which people donated money to create a 

general fund that could be used for emergencies^.

Separate insurance contracts were invented in Genoa in the 14th century, as were 

insurance pools backed by pledges of landed estates. These new insurance contracts 

allowed insurance to be separated from investment, a separation of roles that first proved 

useful in .marine insurance. Insurance became far more sophisticated in post-Renaissance 

Europe, and specialized varieties developed afterwards.



Towards the end of the seventeenth century, London's growing importance as a 

centre for trade increased demand for marine insurance. In the late 1680s, Mr. Edward 

Lloyd opened a coffee house that became a popular haunt of ship owners, merchants, and 

ships* captains, arid thereby a reliable source of the latest shipping news. It became the 

meeting place for parties wishing to insure cargos and ships, and those willing to 

underwrite such ventures. Today, Lloyd's of London remains the leading market (note 

that it is not an insuirance company) for marine and other specialist types of insurance, but 

it works rather differently than the more familiar kinds of insurance^.

Insurance as we know it today can be_ traced to the Great Fire of London, which in 

1666 devoured 13,200 houses. Li the aftermath of this disaster, Nicholas Barbon opened 

an office to insure buildings. In 1680, he established England’s first fire insurance 

company, "The Fire Office,” to, insure brick and frame homes^.

The first insurance company in the United States underwrote fire insurance and 

was formed in Charles Town (modern-day Charleston) of South Carolina in 1732. 

Benjamin Franklin helped to popularize and make standard the practice of insurance, 

particularly against fire in the form of perpetual insurance. In 1752, he founded the 

Philadelphia Contribution ship for the Insurance of Houses from Loss by Fire. Franklin’s 

company was the first to make contributions towards fire prevention®. .

In India, insurance has a deep-rooted history. It finds mention in the writings of 

Manu (Manusmrithi), Yagnavalkya ( Dharmasastra ) and Kautilya ( Arthasastra ). The 

writings talk in terms of pooling of resources that could be re-distributed in times of 

calamities such as fire, floods, epidemics and famine.. This was probably a pre-cursor to 

modem day insurance. Ancient Indian history has preserved the earliest traces of 

insurance in the form of marine trade loans and carriers’ contracts. The joint family 

system, peculiar to India, was a method of social insurance of every member of the 

family on his life.



Insurance in India has evolved over the period of time drawing heavily from other 

countries especially from England. 1818 saw the advent of life insurance business in 

India with the establishment of the Oriental Life Insurance Company in Calcutta. This 

Company however failed in 1834. In 1829, the Madras Suitable had begun transacting 

life insurance business in the Madras Presidency^, 1870 saw the enactment of the British 

Insurance Act and in the last three decades of the nineteenth century, the Bombay Mutual 

(1871), Oriental (1874) and Empire of India (1897) were started in the Bombay 

Residency. However, this era was dominated by foreign insurance offices which did good 

business in India, namely Albert Life Assurance, Royal Insurance, Liverpool and London 

Globe Insurance. The Indian offices were up for hard competitions from the foreign 

companies’.

In 1914, the Govemment of India started publishing returns of Insurance 

Companies in India. The Indian Life Assurance Companies Act, 1912 was the first 

statutory measure to regulate life business. In 1928, the Indian Insurance Companies Act 

was enacted to enable the Govt, to collect statistical information about both life and non

life business transacted in India by Indian and foreign insurers including provident 

insurance societies. In 1938, with a view to protecting the interest of the Insurance public, 

the earlier legislation was consolidated and amended by the Insurance Act, 1938 with 

comprehensive provisions for effective control over the activities of insurers.

The Insurance Amendment Act of 1950 abolished Principal Agencies. However, 

there were a large number of insurance companies and the level of competition was also 

high. Further, there were allegations of unfair trade jpractices. The Govemment of India, 

therefore, started to think for nationalizing the insurance business of our country.

An Ordinance was issued on 19th January, 1956 nationalizing the Life Insurance 

sector and Life Insurance Corporation came into existence in the same year. The LIC 

absorbed 154 Indian, 16 non-Indian insurers as also 75 provident societies—245 Indian 

and foreign insurers in all. The LIC had monopoly till the late 90s when the Insurance 

sector was reopened to the private sector®.



The history of general insurance dates back to the Industrial Revolution in the 

west and the consequent growth of sea-faring trade and commerce in the 17th century. It 

came to India as a legacy of British occupation. General Insurance in India has its roots in 

the establishment of Triton Insurance Company Ltd., in the year 1850 in Calcutta by the 

British. In 1907, the Indian Mercantile Insurance Ltd was set up. This was the first 

company to transact all classes of general insurance business* .̂

The year 1957 observed the formation of the General Insurance Council, a wing 

of the Insurance Association of India. The General Insurance Council framed a code of 

conduct for ensuring fair conduct and sound business practices.

In 1968, the Insurance Act was amended to regulate investments and set 

minimum solvency margins. The Tariff Advisory Committee was also set up at that time. .

In 1972 with the passing of the General Insurance Business (Nationalization) Act, 

general insurance business was nationalized with effect from 1st January, 1973. 107 

insurers were amalgamated and grouped into four companies, viz.. National Insurance 

Company Ltd., the New India Assurance Company Ltd., the Oriental Insurance Company 

Ltd and the United India Insurance Company Ltd. The General Insurance Corporation of 

India was incorporated as a statutory corporation in 1971 and it commenced its business 

on January 1st 1973 as holding company of its four subsidiary companies controlling 

from the four parts of the country. The National Insurance Company Ltd had its 

headquarter at the then Calcutta (now Kolkata), Mumbai (the then Bombay) was the 

control centre of New India Assurance Company Ltd, the Oriental Insurance Company 

had its head office in Delhi and the then Madras (now Chennai) was the center of 

operation of United India Insurance Company Ltd. The four subsidiary companies had all 

sort general insurance businesses except the Aviation Insurance and Agriculture. 

Insurance activities which were directly governed by the General Insurance Corporation 

.of India it self̂ ®.



This millennium has noted the completion of full circle of journey of insurance in 

India extending to nearly 200 years. The process of re-opening of the sector had begun in 

the early 1990s and during the last, two decades it has been opened up substantially. In 

1993, the Government set up a committee under the chairmanship of Late R. N. 

Malhotra, former Governor of RBI, to propose recommendations for reforms in the 

insurance sector of the country*'. The objective was to complement the reforms initiated 

in the financial sector. The conmiittee submitted its report in January 1994 wherein, 

among other things, it recommended the participation of private players in the insurance 

sector. They stated that foreign companies are to be allowed to enter by floating Indian 

companies, preferably a joint venture with Indian partners.

Following the recommendations of the Malhotra Committee report, in 1999, the 

Insurance Regulatory and Development Authority (IRDA) was constituted as an 

autonomous body to regulate and develop the insurance industry. The IRDA was 

incorporated as a statutory body in April, 2000. TTie key objectives of the IRDA were to 

promote competition so as to enhance customer satisfaction through increased consumer 

choice and lower premiums, while ensuring the financial security of the insurance 

market.

The IRDA opened up the insurance market in August 2000 with the invitation of 

application for registrations. Foreign companies were allowed ownership up to the 

maximum of 26%. The Authority has the power to frame regulations under Section 114A 

of the Insurance Act, 1938 and from the year 2000 onwards IRDA has framed various 

regulations ranging from registration of companies for carrying on insurance business to 

protection of policyholders’ interests.

In December, 2000, the subsidiaries of die General Insurance Corporation of India 

were restructured as independent companies and at the same time GIG was converted into 

a national re-insurer. Parliament passed a bill de-linking the four subsidiaries from GIC in 

July, 2002“



The insurance sector is a colossal one and is growing at a speedy rate of 15-20%. 

Together with banking services, insurance services add about 7% to the country’s GDP. 

A well-developed and evolved insurance sector is a boon for economic development as it 

provides long- term funds for infirastructure development at the same time strengthening 

the risk taking ability of the country^^.

Insurance companies .may be classified into two groups: Life insurance 

companies, which sell life insurance, annuities and pensions products and Non-life or 

general insurance companies, which sell other types of insurance. In most countries, life 

and non-life insurers are subject to different regulatory regimes and different tax and 

accounting rules. The main reason for the distinction between the two types of company 

is that life, annuity, and pension business is very long-term in nature — coverage for life 

assurance or a pension can cover risks over many decades. By contrast, non-life 

insurance usually covers a shorter period, such as one year.

Amongst the different general insurance A^culmral insurance is reemerging as a 

topic of interest to farmers, policy makers, insurance companies, and development 

finance institutions.

The renewed interest stems from a confluence of factors: a number of

economically costly natural disasters in recent years; the need to improve agricultural 

competitiveness in light of ongoing agricultural trade liberalization and integration 

movements that will expose regional farmers to a greater extent to an array of modem 

agricultural risk management instruments. Agriculture Bisurance can play a pivotal role 

in food security as well as sustainable economic development of a developing country.

Agricultural insurance is an industry that is still in its teething stages in this 

country. The study purports to analyse and assess the growth, development as well as the 

future of the Agriculture Insurance business with special reference to India.



Agriculture in developing nations is characterized by small holdings, ill-structured 

institution^ credit, unpredictable market fluctuations and feeble extension systems in 

addition to natural disasters like cyclones, floods, drought, hailstorms etc. besides 

frequent pest out-breaks. However, majority of developing economies in the world are 

invariably depended on agricultural production where our country is not an exception.

Agriculture is an important sector in India, not only because it offers direct 

livelihood to roughly two thirds of the workforce in the country but also because it is a 

provider of food, clothing, fodder and other basic necessities of life for the entire 

population. It also provides vital raw material for other industries. Agriculture, therefore, 

is and will continue to be central to all strategies for planned socio-economic 

development of the country. Rapid growth of agriculture is essential not only to achieve 

self-reliance at national level but also for household food security and to tackle the 

problems of poverty, unemployment and environmental degradation.

The fluctuations in agriculture impinge on other sectors of the economy due to its 

forward and backward linkages. Failure of agricultural sector creates a vicious circle - the 

prices of the commodities go up causing an upward trend in inflation and the NPAs of the 

banking sector bundle up owing to non-payment of loans. From a social point of view, 

the farmers’ problem becomes a conmiunity problem that affects the welfare of everyone. 

To overcome this,' the concept of risk management in agriculmre has come in.

Prevalence of risk in agriculture has become a rule rather than an exception. In 

this regard farmers, rural institutions and money lenders have over generations developed 

several informal risk mitigation mechanisms such as crop diversification, intercropping, 

diversification of income source, buffer stock accumulation of crops or liquid assets, crop 

and labour sharing etc^ .̂

1.2 S ta te m e n t  o f  t h e  P r o b le m



At the same time, formal risk mitigation mechanisms such as agricultural 

extension, systems, pest prediction & management systems, formal credit lending 

systems, future contracts and agricultural insurance were evolved with support from 

both public and private sectors. Among the formal mechanisms, agricultural insurance is 

recognized to be the basic instrument for maintaining stability in farm income through 

promoting technology, encouraging investment and increasing credit flow in the 

agricultural sector. It contributes to self-reliance and self-respect among the farmers since 

in cases of crop loss they can claim compensation as a matter of right.

The idea of agricultural insurance emerged in India during the early part of the 

twentieth century^^. There were some attempts prior to independence by princely states 

like Mysore, Dewas, Baroda, Madras etc to introduce crop insurance'®. Agricultural 

insurance received more attention after India’s independence in 1947. The first aspect 

that was examined related to the modalities of crop insurance. The issue under 

consideration was about whether the ■ crop insurance should be offered under an 

‘individual approach’ or on ‘homogenous area approach’.

A beginning in crop insurance in India was made in 1972 by implementing an 

experimental scheme for Hybrid-4 cotton in a few districts of Gujarat state. This scheme 

followed the ‘individual approach’ and uniform guaranteed yield was offered to selected 

farmers. This scheme was continued up to 1978-79 covering 3110 farmers for a premium 

of Rs. 4.54 lakh against claims of Rs. 37.88 Lakh^’

In the background of above experience, a pilot crop insurance scheme (PCIS) was 

introduced based on ‘area approach’ in the year 1979 in the states of West Bengal, 

Gujarat and Tamilnadu to cover the risks of the farmers. This scheme offers insurance, 

where the risks covered include: loss of production due to insect infestations, plant 

disease, excessive rain, flood, and cyclone etc., this insurance scheme was based on the 

cron loan.
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This scheme was limited to the loanee fanners on voluntary basis with a premium

subsidy of 50 per cent for small/marginal farmers. This pilot scheme was implemented

till. 1984- 85 coveiing 6.22 lakh farmers for a premium of Rs. 195.01 lakh against claims 
1 fiof Rs. 155.68 lakh . The area approach attracted criticisms from various quarters.

Overcoming the criticisms of the PCIS, the Comprehensive Crop Insurance 

Scheme (CCIS) was introduced based on ‘homogenous area approach’ with effect from 

1st April, 1985 during the Kharif season and managed by the General Insurance 

Company. Interestingly, this scheme was made compulsory to all the loanee farmers of 

rural financial institutions while it was voluntary to non-loanee farmers and was 

implemented only in 19 States and three Union Territories. This scheme linked insurance 

with credit wherein the amount insured is equal to the crop loan disbursed, subject to a 

maximum of Rs 10 000 per farmer. This scheme had covered 7.62 lakh farmers for a 

premium of Rs. 403.56 crore against claims of Rs. 2303.45 crore till kharif 1999^ .̂

Satpathy (2005)^® suggests that the CCIS failed in its basic objective of 

underwriting the farmer’s losses. The scheme was criticized for:

1. Being financially non-viable,

2. Predominantly covering rain-fed crops,

3. Excluding important commercial and horticultural crops,

4. Covering only loanee farmers, and

5. Having deficiencies in the system of assessment of guaranteed yield.

Due to the weaknesses of CCIS, NAIS (National Agriculture Insurance Scheme) 

was introduced in the country from the Rabi season of 1999-2000. At the moment, this 

scheme is available to all states/ union territories.
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NAIS covers food crops, horticultural crops, oilseed crops, and commercial crops. 

All farmers, loanee and non-loanee, are eligible for insurance. All yield losses occurring 

due to natural, non-preventable risks are covered. Premium rates vary from 1.5% to 3.5% 

for food-grain crops and oilseed crops on actuarial basis for annual commercial/ 

horticultural crops. Small and marginal farmers will be entitled for a premium subsidy of 

50%, which is. to be phased out over five years. Thus, NAIS provides greater coverage 

than CCIS in terms of number of farmers (i.e. non-loanee farmers brought under 

coverage); crops (annual commercial/ horticultural crops included), and risk (i.e. up to 

the value of threshold yield)

The premiums structure in the scheme has been, rationalized to achieve some 

financial viability. The implementing States will now have greater stake in the financial 

liabilities. In other words, sharing of financial liabilities between the Central and State 

Government is .1: 1 instead of 2: 1. Farmers, under the new scheme, have the option of 

coverage of higher risk (in terms of sum insured) by paying a higher premium rate^.

Initially the National Agriculture Insurance Scheme (NAIS) was implemented by 

General Insurance Corporation (GIC) but the Crop insurance seemed to benefit only the 

big farmers. Hence the government contemplated on a new statutory entity, which would 

carry the crop insurance benefits to the majority of the farming population, especially to 

the small and medium farmers. This gave birth to the Agricultural Insurance Company 

(AIC), which took over the crop insurance portfolio from the General Insurance 

Company.

Agriculture Insurance Company of India Limited (AIC) was incorporated on 20th 

December 2002 as per the direction of the government for a focused development of 

agriculture insurance program in the country. The main objective of AIC is to protect and 

secure financial suppoit in the event of damage to crops, agriculture and allied subjects 

and to develop insurance products in the best interest of farming community^^.

12



Besides NAIS, the AIC has formulated certain new innovative products like 

‘Farm Income Insurance Scheme’ and ‘Varsha Bima Yojana’, which are being 

implemented m selected pockets on a pilot basis.

With the passing of Insurance Regulatory and Development Authority (IRDA) 

Act 1999 Indian insurance sectpr opened to a healthy competition by entry, of new private 

players into insurance business hitherto the area of public sector. To the extent of private 

agricultural insurance in .India is concerned, there has been very insignificant 

development and only two private insurance companies viz., ICICI-Lombard and IFFCO- 

Tokio have entered in the ^ena of agricultural insurance in India^.

Agriculture in India is at crossroads today. On one hand, new opportunities and 

possibilities are emerging, and on the other hand, there has been deceleration of growth in 

recent years. The green revolution transformed the agriculture sector and there was 

tremendous growth till the 1980s and early 1990s. then there was stagnation in 

agricultural growth for about a decade^.

The features of the current agrarian crisis are briefly elaborated as follows. Firstly, 

thei-e has been a decline in the trend growth rate of production as well as productivity for 

almost all crops from the mid-nineties. Secondly, there has been an excessive dependence 

of a large section of the population on agriculture. This also indicates that rural non-farm 

employment opportunities are limited. Thirdly, with declining size-class of holding and 

an increasing preponderance of marginal holdings along with poor retums from 

cultivation indicates that income for farm households is very low. Fourthly, with 

changing technology and market conditions the farmer is increasingly being exposed to 

the uncertainties of the product as well as factor markets. Last, but not the least, supply of 

credit from formal sources to the agricultural sector is -inadeauate leading to greater 

reliance on informal sources at higher interest burden^^.
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The most common consequence of the above agrarian crisis is indebtedness. 

Indebtedness leads to economic downfall and a fall in economic position can also lead 

greater reliance on credit, and thereby increasing the debt burden and frustrations of the 

fanners.

One manifestation of this has been the increasing incidence of farmers' suicides.. 

Farmers’ distress and cases of suicides were reported form many parts of the country. 

During 2001-05, 86,922 farmers’ committed suicides, of which, 86 per cent were males. 

The suicide mortality rate (SMR, suicide death for 100,000 persons) for male farmers in 

India increased from 12.3 in 1996 to 18.2 in 2005^^

Under these aggravated conditions, agricultural crop insurance possesses 

immense potential to overcome many agrarian crises. Crop Insurance absorbs the shock 

of crop failure by providing cushion wherein farmer is assured of minimum protection 

against various natural calamities. Moreover, crop insurance provides right to seek 

compensation rather than requesting for gratis from the government in the event of crop 

failures. Thus, crop insurance will help to maintain the dignity of the farmer. Even in the 

years of crop failures, crop insurance assures farmers a decent living from their own 

efforts and not by charity.

Being an agrarian economy, there are immense opportunities in agricultural/rural 

insurance in India. The new areas like weather insurance, rainfall insurance and cyclone 

insurance provide scope even for new private insurers and reinsures to exploit the 

opportunities in the niche areas.

Despite the advent of a series of crop insurance schemes and assistMce of the 

govemment the agricultural insurance have not yet reached the masses effectively. Crop 

insurance in Lidia accounts for less than 2% of income generated from agriculture in a

year. The total insured crop area is only about 10% of the overall area under food
• 2S grams .
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The problems of coverage, delayed payments, assessment of losses which is 

difficult owing to its subjectivity in nature, awareness, understanding and viability the 

schemes are not practically feasible owing to the high premium rates. The fragmented 

nature of Indian farm holdings, lack of base data and mixed voluntary and compulsory 

nature of the crop insurance scheme offered till now were some of the vital reasons for 

the failure of the scheme. Nevertheless, in absolute terms, crop insurance’s role in 

agriculture is miniscule compared to agriculture’s significance to the country^’..

It is also acknowledged that the lack of an actuarial pricing and the subsidy on the 

premium by the government (the State involved and Centre) have eroded the capacity of 

the scheme to become commercially sustainable both in terms of being remunerative and 

professionally administered. As a result of that, though crop insurance has been identified 

as a critical component of food security, it was not worked out to be an effective, 

sustainable and comprehensive solution.

Government of India has started to consider Ae crop insurance issue very 

seriously as well as professionally. The spinning off of the govenmient's crop insurance 

initiative into a separate company was the first step in this direction in the year 2003. The 

next step would be to move the crop insurance programme onto a sound commercial 

insurance basis by adopting actuarially determined premium rates and by switching 

government fin^cial support from settlement of excess claims to the provision of up

front premium subsides. This will mean, for the first time, AICI will have to reorganize 

the existing approaches and need to put in place a formal risk management and risk 

transfer (reinsurance) strategy for different crop insurance programmes.

Till now there has been a very little effort or no effort on the part of the 

government or on the part of academics to measure and evaluate the role of the 

Agriculture Insurance in India in general and assessing the accountability and 

performance of risk management and measurement in particulw.
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Agriculture is a way of life, a tradition, which for centuries has shaped the 

thought  ̂the outlook, the culture and the economic life of the people of Lidia. The present 

study assumes relevance in the context of new economic liberalization and globalization 
policies of the Government of hidia and other intemation^ bodies especially World Bank 
and World Trade Organisations. Food security of the nation and the prosperity of the 
farming community has become a subject of discussion not zonly by the Government but 

also by the various nation^ and international agencies. There has been a wide spread 

demand to restrucmre and istrengthen the agricultural sector in such a way as to make 
agricultural insurance business profitable and self sustaining.

The Government of India in its budget 2008 -  2009 has given immense emphasis 

on the agricultural sector. Simultaneously, various efforts have been taken to increase 
the security as well as production efficiency of the small and marginal farmers. Special 
schemes have been launched to waive the debt burdens of the farmers.

In the above context, accountability of performance in agricultural insurance 
sector has assumed greater significance and the present smdy is, therefore, timely and 
can provide a framework for policy makers and administrators of agricultural insurance 
companies .to improve their performances. Moreover, the study will help ’ the policy 
makers to formulate future plans on desired lines and set an integrated risk management 
strategy for the growth and development of agricultural in India,

1.4 S cope  OF THE Study

The scope of the study is limited to the performance evaluation of agricultural 
insurance in India. It is to be noted that the initiatives taken by the private sector 
companies in regard to crop insurance in India are very limited and insignificant. For the 
secondary data analysis the present study is compelled to restrict its analysis within the 

publicly owned agricultural insurance companies in India.

1 3  S ignificance and  Relevance  of the Study
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This study proposes to analyse and assess the growth, development as well as the 

future of the Agriculture Insurance Sector in India. In the first part of the study, the 

fundamental objective would be to sketch the backdrop of Indian Agriculture Insurance 
sector in the global perspective. On the other hand, the second part of the study would 
concentrate on appraisal of the crop insurance schemes by examining Portfolio Risk 
Management of agriculture insurance in India with a view to assess the risk exposure of 
the existing crop insurance schemes in India and also to develop a sound risk retention 

and risk transfer strategy for the insurance company based on reinsurance and/or 

alternative risk transfer mechanisms. Finally, on the above analysis, the study proposes to 
build and design a suitable stochastic financial model(s) to simulate the portfolio of the 
selected company under different scenarios so that it may become commercially 
sustainable both in terms of being remunerative and professionally administered under the 
era of globalization. The broad objectives of the proposed study are highlighted below:

1.5 O bjectives of the Study

❖ Review the degree of changes in the agricultural insurance scenario in India since 
the inception of Comprehensive Crop Insurance Scheme from the year 1985.

❖ Review the effect of liberalization on Indian agricultural insurance sector by 
examining the role of private insurers and also to design a public-private 

participation model in agricultural insurance in India.

❖ Analysis of performance crop insurance schemes by states/crops to appraise the 

degrees of correlation among the states/crops

❖ Underwriting profitability and financial analysis of the Insurance business in India 
by Portfolio Risk Assessment with a view to develop a Portfolio Risk 
Management Tool for the Agricultural Insurance Companies of India Ltd.

❖ Review the impact of reinsurance on the overall risk exposure and develop a 
future risk transfer strategy for the Agricultural Insurance Companies of India Ltd.
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The present study proposes to analyse the growth and development of crop 

insurance in India. The study would also focus on appraisal of the crop insurance schemes 

by examining ‘Portfolio Risk Management’ of the Agriculture hisurance Company in 
hidia Ltd. Taking into account the objectives of the. study, the following hypotheses are 
proposed to be tested during the course of the study:

1.6 H ypotheses of th e  Study

1. There is considerable degree of changes in the agricultural insurance scenario in India 

since the inception of Comprehensive Crop Insurance Scheme from the year 1985.
2. The effect of liberalization on hidian agricultural insurance sector is positive.

3. TTie degrees of correlation among the states are positive.

4. The degrees of correlation among the crops are positive.
5. There is equal quantum of risk associated with the portfolio of each state.
6. There is equal quantum of risk associated with the portfolio of each crop.
7. There is a tremendous impact on risk transfer strategy (Reinsui^ce) on the overall 

risk exposure of the Agricultural Insurance Company of India Ltd.

1.7 Period  of the  Study

A period of 21 years from the Rabi session 1985 to Kharif session 2006 was set in 
the case of second^ data analysis of the government owned agricultural insurance 
companies in India. The total period of the study has been further classified into three 

distinctive phases. These are as under.

❖ Performancei of Comprehensive Crop Insurance Scheme (CCIS) (1985 -  1999)

❖ Perfonnance of National Agricultural Insurance Scheme (NAIS) (1999 -  2003)
❖ Performance of AICI administered NAIS (2003 -  2006)

In the case of private agricultural insurance companies in India analysis has been 

conducted for the period 2003 to.2006.
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The study has been conducted using a broad methodology framework which 
embraces both empirical - analytical formulations and normative deductive appraisals. 

The interpretations that have been derived in various parts of the study have been based 
on statistical analysis. Mean, Standard deviation, Coefficient of Variance, Min and Max 
values (of claims/premiums) will help to asses the performance of the Asset (premium) 
and Liability (claims) portfolios of the States/Crops. Standard Error (SE) of the estimate 

will measure the uncertainty about the accuracy of the predicted values of the dependent 
variable (here claims/premium). The coefficient of determination (r-squared) may be 
interpreted directly as the proportion of variance in the dependent variable that can be 
accounted for by the regression equation. The coefficient of variance is the degree to 
which a set of data points varies and it will be used to determine the variability in 

claim/premium data. Correlation is a measure of association between two variables which 
will be applied to measure the relationship between twp states or crops. The significance 
(probability) of the correlation coefficient can be determined by the application of the t- 

statistic. Beta distribution will be used to calculate Probability of ruin and maximum 
claim ratio. Beside these statistical tests v^ous ratios are proposed to be formulated and 
exainined to make a comparative analysis of different variables. One of major part of the 
proposed rwearch study will be to build and design a model by siinulating different 

statistical tools with the help of computer based graphical user interfaces.

1.8 M ethodology  of  th e  Study

The proposed study covers intimate details of performance analysis of the 
agriculture insurance schemes initiated at the Government level from 1985 to 2006. The 
study will be based mainly on secondary data. The secondary sources in this respect 
include published financial statements, reports and bulletins of the State and Central 
Government, Ministry of Agriculture, World Bank, and Government agencies like RBI, 

IRDA, GIC and AICI. Pertinent information has also been collected from the websites of 
important organizations. Required data on crop insurance at the national leyel were 
collected from the office of the General fosurance Corporation (GIC) of India Ltd., 
Kolkata as well as from the office of Agricultural Insurance Company of India (AICI) 

Ltd., Kolkata.
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1.9 Assum ptions of the  Study

The following assumptions were made for the purpose of analysis of the study.

❖ The background designed for the purpose of the study represents the real picture
of the agricultural insurance scenario of India.

❖ The sample size represents the population.

❖ The data furnished by the organisations are true and correct

❖ Consistency prevailed in the organisations during the course of data collection.

❖ The views of the different experts are unbiased,

❖ The study will yield dependence and more useful results.

1.10 LEVnTATIONS OF THE STUDY

In this type of research work, only sample is practical due to three major factors, 
such as time, financial constraints and co-operative attitude from the respondents. In order 
to maintain-business secrets the private sector companies have not provided their business 
results. Even in the cases of public sector organisations the reluctance on the part of the 
executives was very much apparent in regard to the presentation of factual information or 
in giving critique on the performance of their organisations.

It was also found that small and marginal farmers who are the prospective 
beneficiaries do not even aware on risk management or agricultural insurance. In most of 

the cases, the answers to the structured interview schedule were not objectively given. 
As a result of that the present study is mainly restricted to the secondary data analysis of 
government owned agricultural insurance companies in India.
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1.11 O rganization  of the  S tudy

The study is divided into seven chapters. Chapter II presents review of existing 
literatures both at national and international level on risk management in agriculture with 
special reference to agricultural insurance. Chapter III discusses the concept of risk 
management and agricultural insurance along with the theoretical framework behind the 
study. Chapter IV describes the historical background of agricultural insurance with 
special reference to the expansion of agricultural insurance in India. Chapter V deals with 

procedures and methods. This chapter delineiates data used for the analyses and 

techniques employed to analyze the growth and development of agricultural insurance in 

India and also to examine the portfolio risk management of agricultural insurance 

companies in India. . Chapter VI interprets the empirical and analytical results and also 
presents a brief analysis of the study. Chapter VII simimarizes and concludes the study 
and makes series of recommendations on better portfolio risk management in agriculture 
and contains a discussion how to promote and develop agricultural insurance market in 
India along with some suggestions for further research
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CH APTER -  II

REVIEW  OF E X IST IN G  
LITiERATURE



2.1 Introduction

Although there has been a great concern in the academic, professional, 
administration and political circles on the aspect of the growing importance of agriculture 
insurance in Indian economy, there has been little research done so far in evaluating the 
risk management and measurement process of the agriculture insurance companies/ 
agencies/schemes. As a result there has been a serious gap in this respect and the present 
research effort is intended to fill up this gap.

Existing insurance literature in India heavily concentrates on life insurance 
aspects only. However the threads which are available are taken into view. A.N. 
Agarwal’ŝ  work on Insurance in India gives a brief description of the history of 

insurance business in India. In keeping with the objectives of this study, focus has been 
given on India although there are occasional reference to other developing countries.

A few current works have discussed the post -  liberalized insurance business in 

India. Important citations in this regards include ^surance in India: Changing Policies 
and Emerging Opportunities by P.S. Palande, R.S. Shah and M.C. Lunawat  ̂ and An 
Analysis of the Evolution of Insurance in India by Tapen Sinha .̂ These studies critically 

analyses new governmental policies in the insurance sector in India and seeks to predict 

the opportunities that might come out of these new policies. But these studies also 
contributed heavily on Life Insurance aspects rather than agriculture insurance in India,

2.2 Trends of A gricultural  Production

The intemational literature is rich with studies on the factors determining the level 
and trend of agricultural production. A number of these studies identify climatic 
variations as' major influential factors in the agricultural sector. The most that could be 
deduced from the intemational literatures are estimates of the impact on certain 
agricultural commodities on particular countries or states. The researchers fmd the 

methodology, data sources and results in these studies worth noting, nonetheless.
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Gommes (1999/ of the Food and Agriculture Organization (FAO) identified 

some of the factors which affect the variability of agricultural yields.. Depending on their 
variations over time, Gommes grouped these factors in three categories: (1) growing 
smoothly, such as more or less regular technology and management trends (i.e., 
mechanization, varieties, irrigation, and the farmers’ know-how), but growing, more 
abruptly for several years in succession in the case of innovations; a typical innovation 
was exemplified by the new introduction of irrigation; (2) discontiniious, like extreme 

factors of various origins and policy decisions which affect management (for instance, 
farmers may decide to use less fertilizer if it is no longer subsidized) or infrastructure 
(3) pseudo-cyclic like weather.

Gommes noted that while weather variability remains one of the main factors 
behind the inter-annual variability of agricultural production, it is hard to estimate how 
much production is actually lost due to variability under normal circumstances.

He proposed a method to estimate how much production is lost due to climate 

variability. In a production time series, he takes the maximum production value Pm in the 

7-year interval from Y-3 to Y+3 for each year. Then, he computes the difference between 
.the production P of year Y and Pm and expresses it as a percentage “loss”: (Pin- 

P)/Pm*100%.

There is, however, a caveat to this method: it implicitly assumes that no marked 

technological progress took place in the seven-year period. Using his case studies on 
Thailand, Tanzania, Niger, Mexico, Africa, Italy, France and Canada, he concludes that 
at regional scalie, the largest fraction of inter-annual variability of crop yields and 
production can be ascribed to technology and management in developed countries while 
roughly 20% of that variability is due to other factors, of which at least half is weather 

dependent.
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Meinke, Baethgen, and Gimenez (2001)® conducted a study on "Adaptation of 
Agricultural Production Systems to Climate Variability and Climate Change'. They 
contend that technology plays a crucial role in this type of risk since it can lead to both a 

reduction in the variation of productivity levels (e.g., introducing irrigation in a water 
limited environment) or an increase in yield variability (e.g., rain fed systems based on 
high-yielding cultivars, well fertilized but receiving very variable rainfall). They also 
identified other types of risk crucial in agricultural production; price or market risks (the 
change in expected prices after production process began), institutional risks (changes in 
policies and regulations affecting agriculture), asset risks (damage to equipment, 

livestock, etc.) and financial risks (fluctuations in interest rates on borrowed capital, cash 
flow difficulties). Taken altogether, they argued that they affect production variability 
significantly.

Dilley, R. S. Chen, U. Deichmann, A. L. Lerner-Lam, and M. Arnold (2005)  ̂
in association with the World Bank conducted a study on ‘Global Hazard Risk
Scenario’. They had sorted out a list of guiding principles on the global risk analysis.

ft
They concluded that Agricultural vulnerability to disasters can be reduced by 
mainstreaming risk management approaches in agriculture and allied sectors. Guiding 

principles for mainstreaming include;

❖ Natural resource base is directly impacted by multiple natural hazards. The impact 
may be exacerbated in future by long-term climate change and variability.

❖ Disasters . impact biological input systems, processing and marketing 

infrastructure, and management practices.
❖ Catastrophic risks must be included in macroeconomic projections for countries 

that are prone to multiple hazards and where agriculture is the dominant 

economic.
❖ Risk communication strategies that supported by the transfer of knowledge and 

technology to fanners and producers to mitigate risks may have the most tangible 

impact in loss reduction.
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2.3 Indian  A g m cultural  P olicy  and  R eform s

Surabhi Mittal (2007)’ made an extensive study on behalf of Indian Council for 
Research on International Economic Relations (ICRIER), New Delhi, India on the topic 
“Strengthening Indian Agriculture- Need for Reforms”. According to Mittal, 
‘strengthening of agriculture will help in upliftment of the farmers but also benefit the 

larger section of the rural poor who are directly engaged in agriculture or indirectly 
linked with agriculture as consumers. Efficient way of production, stabilized prices, 
higher income from agriculture would create a more conjugative environment in the 
country for the development of the economy as a whole and of rural population in 
particular.’

Mittal also pointed out in her study that the most important component of the 
much needed reforms is not only implementation of the policy in time but also 
simultaneous review and evaluations of the impact of the policies and taking immediate 
steps to rectify the negative impacts. if caused by any of the policies. Inter sectoral 
linkages and organization of the agricultural sector needs to be taken up. Sustainability is 

another key issue. In the present context sustainability with natural resource management 

has become more relevant.

Being a fellow of the ICRIER, New Delhi, Mittal had made another study on the 

topic “Past Trend and Projections of Demand and Supply for M ^or Food Crops in 

India”. (June, 2006.)® She suggested that visible institutional changes with new models 
of marketing and cultivation should be supported by government policies too. Priority 
investment areas identified need to be worked on without.loss of time. Risk management 
and incentive based system will motivate farmers to efficient agriculture. Empowerment 
of the small and marginal farmers through education, reforms and development will 

ensure a better, efficient and strong Indian agriculture.

28



Ulrich Hess (July 2002)’ in association with World Bank published paper on 

“Innovative Financial Services for Rural India”, he described the problems of access 

to financial services and how monsoon risk affecte that access and how India is currently 
addressing the problerhs. Hess developed Monsoon-Indexed Lending model and 
suggested that .crop loan insurance and risk management scheme can help banks 
significantly increase their lending volumes, especially in rain-fed areas. At the same 

time, the scheme can help to bring down default rates as well as transaction costs.

C H H Rao (2005)*® analyzed agricultural growth from the first decade of the 
plan period and suggested the continued need for provision of irrigation facilities, 
strengthening of extension services, developing biotechnologically improved seeds along 

with adequate supply of institutional credit to raise farm productivity and profitability.

Instability in agricultural production, income, and employment has been a 
persistent and challenging problem for India and her poor, as analyzed in many of the 
pioneering writings of Professor C. H. Hanumantha Rao. Professor Rao recognized long 
ago that there are many methods for removing risk in agriculture and that insurance was 

only one policy tool.

For example, some risk could be removed with investments in technology and 
infrastructure, and which might even contribute to increased productivity as well as 
reduced risk. Where they exist, these options could be superior to investments in crop 

insurance by either government or individuals.

There have been a large number of studies examining the factors that have 

contributed to tiie growth of agriculture in India. Bhattarai and Narayanamoorthy 
(2003)** had empirically shown that improvement in irrigation and rural literacy are the 
two most important factors for agricultural growth in India. The findings from this study 
contribute for methodological development, and for designing an effective and efficient 
investment and financing policies in irrigation and other sectors of agriculture and rural 

development in general.
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2.4 Agricultural  Insurance  in  Indlv

The Ministry of Agricxilture (2004)* ,̂ in their Report of Joint Group on Crop 

Insurance, December 2004 highlighted Key Features of the, NAIS Program. The Joint 
Group also provided a series of recommendations to improve the agricultural insurance 
market in India emphasizing the role of the Government on the reinsurance strategy.

The first wide-ranging study on Indian agricultural insurance schemes was made 
by P K Mishra (1994)* .̂ Mishra analyzed the impact of a credit-linked comprehensive 

crop insurance scheme (CCIS) on crop loans, especially to small farmers in Gujarat. It 

was observed that CCIS had a collateral effect as reflected through the increased loan 
amount per borrower, and reduction in the proportion of non-borrowers among small 
farmers. The implications of credit expansion were that increased availability, of credit 
can enhance input use and. output and employment that increased share of small farmers 

in the total loan cm have desirable effects on eqiiity ^ d  efficiency considerations. It was 
also observed that insured households invest more on agricultural inputs leading to higher 
output and income per unit of land. Interestingly, percentage increase in output and 
income is more for small farms. Based on 1991 data, CCIS was found to contribute 23,
15, and 29 per cent increase in income of insured farmers in Gujarat, Orissa and Tamil 
Nadu, respectively (Mishra 1994). It was also found that Access to crop insurance also 
tended to encourage adoption of riskier but more profitable crops, irrespective of whether 

such crops are covered by the insurance package or not.

Dr. M. J. Bhende (2002)̂ '* had made most detailed study on the tra(Utional crop 
insurance scheme of India. Bhende, had studied the various phases of crop insurance in 
the country including the various approaches and economic viability of crop insurance. 
Dr. Bhende also conducted a case study on Karnataka. Dr. Bhende had also tried to 
identify the problems of Agricultural Insurance in India by analyzing the CCIS and NAIS 
programmes of the General Insurance Corporation of India.
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Vyas and Singh (2005)*® comprehensively reviewed the NAIS and suggested 

changes to make it more effective. The paper presented the result of detailed analysis of 
secondary data. Field investigations were also conducted in five major states, viz, 
Haryana, Rajasthan, Andhra Pradesh, Madhya Pradesh and Gujarat to assess response of 
farmers, baiters wd other stakeholders such as government functionaries. Besides, Held 
investigations, the authors also relied on discussions with knowledgeable persons like 
government functionaries from agriculture department, bankers, academicians and 
farmers representatives in Nagpur, Jaipur and Hyderabad.

Dr. A. Amarender Reddy’s (2004)^  ̂work on ^Agriculture Insurance iii India
- A Perspective’ examined the on goiiig National Agricultural Insurance Scheme'and 
pointed out the innovative, techniques in agricultural/rural insurance, which overcome 
some of the disadvantages of yield based group insurance and suggests rainfall 
(weather) index insurance as a better alternative/complement to the existing 
agricultural insurance scheme.

Satpatby (2005) ’̂ made a study on traditional crop insurance schemes in india 
and suggested that the CCIS failed in its basic objective of underwriting the farmer’s 

losses. He criticized the scheme for (a) being financially non-viable, (b) predominantly 
covering rain-fed. crops, (c) excluding important commercial and horticultural crops, (d) 
covering only loanee farmers, and (e) having deficiencies in the system of crop-cutting 
experiments and assessment of yield.

The empirical analysis by Turvey and I s l ^  (1995)̂ ® shows that, on an average, 
area insurance premiums are much lower than the individual yield insurance premiums, 
and in teims of . efficiency in risk-reduction, individual plans arc superior to ^ea plans. 
Arguments of asymmetric information, which have led some researchers to investigate 
area versus individual yield insurance, are not totally resolved. Inequities in the benefits 
of area plans across farmers are not equitably distributed, favoring high-risk producers. 
Adverse selection causes instability in the pooled contracts which will ultimately cause 
area insurance plans to fail.
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Parchure (2003)̂ ® commented that ‘Whether it was CCIS or NAIS, the 

performance of the crop insurance scheme in India can only be judged as disappointing 
on all counts; financial, economic and administrative. Financially, the scheme has been 

incurring continuous losses... On the economic front too the perfomiance has been 
pitiable both in terms of the size of the impact of the scheme and equitability of premium 
collections and claim payments... On the equitability side too one can witness arbitrary 
cross subsidization... Some crops and regions pay the premiums, others make the 
claims...

Ramaswami, Ravi and Chopra (2004)^° discuss the issue of risk management in 
agriculture in a comprehensive manner. Among other aspects they also discuss the risk 

mitigation strategies at the farmers and community level that can help the households tide 
over difficulties as a result of a bad year. Some of the risk-reducing strategies at the 
farmers* level have been crop diversification, inter-cropping, farm fragmentation and 
non-farm income. .

M. Prashad (2007)^ ,̂ Chairman and Managing Director, Agriculture Insurance 

Company of India Ltd in his paper ‘The Speciality of Crop Insurance’ (IRDA Journal) 
examined the Risks in Agriculture and need for Financial Services he concluded that ‘in 
order to ensure protection against financial losses in the farming sector, there has to be a 

•progressive transition from uncertain and informal risk management practices to modem 
day risk management strategies and Technology -  Incentive activities.

The book entitled /Agricultural Insurance: Role, Importance, Programmes 
for Multiple Risks and Benefits’ written by Musafir Ray (1994)“  made a through 
enquiry into the viability of agricultural insurance in India and it also studied the effects 
of various factors affecting demand and supply of crop insurance. It analyzed insurability 
under alternative conditions under the individual yield approach, which was used in most 
insurance prograinmes in the world, and the homogenous area yield approach as used in 
India.
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2.5 International  Experiences

Richards (2000)“  had studied crop insurance proposals concerned with reforms 
in the US federal Multiple-Peril Crop Insurance Program for specialty crops. It has raised 
concerns that a higher cost for catastrophic-level coverage would significantly reduce 
programme participation.

The demand estimates for three levels of insurance coverage (50%, 65%, 75%) 

based on aggregate data from grape producers in. 11 California counties for the period 
1986-96 indicated that the price-elasticity of demand for 50 per cent coverage was elastic, 

suggesting that premium increases may indeed reduce participation significantly. Such 

increases may also cause a significant reallocation of growers among coverage levels.

A study undertaken by Torkamani (1998)^ to analyze the effects of agricultural 

crop insurance on productivity and risk attitude of farmers in Kavar district, Pars 
province of Iran revealed that technical efficiency of insured group, on an average, was 
higher compared with non-insured group. The mean levels of technical efficiencies were 
73.80 per cent and 65.09 per cent for insured and non-insured groups, respectively.

Mark Wanner (2003)“  in his research paper “Agricultural insurance in Latin 
America: Where are we? Paving the way forward for rural finance.” gave an overview 
of the agricultural insurance market in Latin America and the Caribbean with some 
comparative information from selected developed countries by extracting experiences of 
selected countries with more developed agricultural insurance markets.

Some studies had compared various revenue insurance plans to the US MPCL 

Harwood, J., R. Heifner; K. Coble, J. Periy, and A. Somwani. (1999)“  found the 
revenue insurance alternatives to be less expensive and more effective at supporting farm 
income than the yield-based farm policies. They also found that pricing of revenue 
insurance that a whole-farm based gross revenue plan is generally less costly than a 
weighted average of individual crop plans.
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2.6 N ew  Innovations in  A gricultural  Insurance

World Bank (2003)*  ̂ indicated that the current approach of risk management 
through government assistance or informal risk sharing at the community level lacks 
institution^, incentives. It underplays the role of risk financing through ex-ante 
mechanisms (such as catastrophe re-insurance and contingent credit facilities) that could 
provide financial liquidity in the aftermath of a natural disaster, and kick-start economic 
recovery.

Hazell (1992)“  emphasized the problems with traditional crop insurance and 

recommended using rainfall insurance. Hazdl and Skees (1998) participated in the first 
efforts of the World Bank in returning to crop insurance work. TIus work was in 
Nicaragua. Skees and M ii^d a  (1998) followed the work in Nicaragua and this led to 
the development of the Skees, Hazell and Miranda (1999)^’ document,

Hess (2002)^“ conducted an initial study and explored the feasibility of weather 
insurance for Indian farmers to determine if it would be possible to extend the reach of 

financial services to the rur^ sector by reducing the exposure to weather risk. The study 

identified several potential project partners. Li response to this study, CRMG, in 
collaboration with the Hyderabad-based microfinance institution, BASK, and Mumbai- 
based insurance company, ICICI Lombard, a subsidiary of ICICI Bank, initiated a project 
to launch a small weather insurance pilot program for groundnut and castor farmers in the 

Andhra Pradesh district of Mahahbubnagar, the first weather insurance initiative ever to 

be launched in India.

Hazell and Skees (2005) had published paper on '^Insuring against bad weather -  
recent thinking*'. They had opined for ladex based Weather Insurance and also 
commented that Weather Insurance will be more effective than traditional crop insurance 

programme.
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Ulrich Hess, task manager, and Jerry Skees, Andrea Stoppa, Barry Barnett 

and, John Nash on behalf of World Bank (2005) conducted a study on ‘Managing 

Agricultural Production Risk Innovations in Developing Countries’̂ *. They 

identified two basic innovations: 1) use of index-based insurance; and 2) layering risk to 
facilitate risk transfer. They also recognized innovations in agricultural risk management 
for natural disaster risk, with the focus on defining practical roles for governments of 
developing countries and the World Bank in developing risk management strategies

Gine Xavier; Townsend Robert; and Vickery James (2007)^  ̂had made similar 
studies on ^Patterns o f Rainfall Insurance Participation in Rural India\ Xavier Gine 

(World Bank, DECRG) Robert Townsend (University of Chicago) James Vickery 
(Federal Reserve Bank of New York) made a group study on smallholder farmers in rural 

India and predicted that hisurance take up is decreasing in basis risk between insurance 
payouts and shocks to agricultural income, increasing in household wealth and decreasing 
in the extent to which credit constraints bind. These predictions match with a simple 
neoclassical model appended with borrowing constraints. Other patterns are less 
consistent with the ‘benchmark’ model. Risk'averse households are found to be less, not 
more, likely to purchase insurance. This paper evaluated participation outcomes using a 

microeconomic survey of rural households in the Andhra Pradesh region of India 
hnplemented after the 2004 Kharif (monsoon season). They also found that social 

networks play a key role in insurance take up decisions.

K N Rao [IRDA Journal 2007]^  ̂ made a comparative study on Area Yield 

Insurance and Weather Insurance and argued that ‘.... while weather insurance may not 

be the ultimate answer to the erratic weather patterns, it would certainly provide a great 

stability against the risk that are associated with it....

Jennifer Ifft, (2001)^ in research paper on Government Vs Weather: The True 
Story of Crop Insurance in India examined the role of the Government in agriculture 

insurance in hidia.
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Townsend (2005)^ indicated that the current approach of risk management 

through government assistance or informal risk sharing at the community level lacks 
■institutional incentives. It underplays the role of risk financing through ex ante 
mechanisms that .could provide financial liquidity in the aftermath of a natural disaster, 

and kick-start economic recovery. They concluded that relief is not enough to restore 

those most affected to their original economic status. Therefore, risk transfer tools like 
insurance, in the light of India’s disaster vulnerability, are very important.

Roman Hohl̂ ®, Director, Agro Australia Asia & Corporate Business, Swiss Re. 
and Harini Kannan, Assistant Vice President, Environmental and Commodity Markets, 

Swiss Re; made a joint study on Weather Index based insurance products and the paper 

was published in the ERDA Journal 2007. They emphasized that the drawback against 
traditional agricultural insurance stems from its perceived complexity, high 
administrative costs and loss adjustoent procedures. They concluded that the pressure to 
increase production and shift toward riskier large-scale monoculture has increased the 

demand for Index based agriculturd insurance in the food industry. They also suggested 
that stronger incentives for private investments into agriculture marketing and processing, 
as well as a more liberal handling to establish food processing firms and more contract 
farming will definitely help the sector to grow with the demand.

Goodmn and Smith, (1995)^  ̂ did studies on the price elasticity of agricultural 
insurance demand. .These indicated that the demand of agricultural insurance lacked of 
price elasticity and that elasticity was between 0.2 and 0.9. Therefore, the marginal 
subsidy to increase a unit of insured area was very high.

Advances in risk transfer in developed countries are leading the way to solutions 
to many social problems. ShiUer (2003)^* documented progress and diagramed a course 

for far more innovation as the democratization of finance and technologies spur global 
risk pooling. Shiller commented that Financial and reinsurance markets in developed 
countries are rapidly devising index-based instruments that allow for the transfer of 
systemic risks and even of livelihood risks.
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Reddy P. Krishna and Syamasundar Reddy (2005)^  ̂in their work on Efficient 

Implementation of Agri-insurance Schemes by piggybacking eSagu System take into 

account the agricultural insurance schemes around the world whether an advanced or a 
developing nation like India that are suffering due to catastrophic losses, and covariate 
risks TTiey in association with lU'i'-Hyderabad and Media Lab Asia prepared an IT-based 
personalized agro advisory, system which is being developed to provide high-quality 
personalized software.

Sidharth Sinba (2004)'^ published a paper entitled ^Agriculture Insurance in 
India Scope for Participation of Private Insurers*. Sinha examined different risk 

management techniques in India. According to Sinha, Government-run crop yield 

insurance scheme, procurement at minimum support prices and calamity relief funds are 
the major instruments being used to protect the Indian fanner from agricultural 
variability.

He suggested that Crop insurance can be improved by increasing the accuracy and 
timeliness of crop estimation methods, possibly through the use of new technologies. 

These changes would create the necessary conditions for participation by private insurers. 
This would need to be supplemented by institutions and operating procedures which 
enable the private sector to provide agriculture insurance.

Till now there has been a very little effort or no effort on the part of the 
government or on the part of academics to measure and evaluate the role of the 
Agriculture hisurance in India in general and assessing the accountability and 
performance of risk management and measurement in particular.
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CH APTER -  III

THEORETICAL FRAM EW O RK  OF  
R IS K  M ANAGEM ENT IN  

A G R IC U L T U R E



3.1 R isk  M anagem ent  in  A griculture

3.1.1 Introduction

Risk Management in agriculture is a mechanism to protect fanners and other 
stake holders against the uncertainties of agricultural production that arises due to the 
natural factors beyond the control of farmers. It is ^so a financial mechanism in 
which the uncertainty of loss in agricultural yields is minimized by pooling most 
uncertainties that impact agricultural yields, so that .the burden of loss can be 

distributed.

Agricultural production involves numerous risks - natural, social, economic 

and personal. However; the principd characteristic, which distinguishes agricultural 

.production -from any other activity, is its great dependence on nature. Agricultural 
production unlike ahhost any other activity has to be carried on in the face of 
continual uncertainties arising out of diverse natural and social elements.

3.1.2 Risks in Agriculture

Agricultural risk is associated with negative outcomes that stem from 
imperfectly predictable biological, climatic, and price variables. These variables 
include natural adversities (for example, pests and diseases) and climatic factors not 
within the consol of Ae farmers. They also include adverse changes in both input and 

output prices.

To set the stage for the discussion on how to deal with risk in agriculture, it’s 
essential that the different sources of risk that affect agriculture are classified^
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Types of Risk

(i) Production risk:

Agriculture is often characterized by high variability of prodiiction outcomes 
or, production risk. Unlike most other entrepreneurs, farmers are not able to predict 
with certainty the amount of output that the production process will yield due to 
external factors such as weather, pests, and diseases. Farmers can also be hindered by 
adverse events during harvesting that may result in production losses.

Production Risk is the most important factor in agricultural insurance. 

Therefore, it has been analyzed separately.

(ii) Price or Market risk:

Input and output price volatility is. the important source of market risk in 
agriculture. Prices of agricultural commodities are extremely volatile. Output price 

variability originates from both endogenous and exogenous market shocks. 
Segmented agricultural markets will be influenced mainly by local supply and 
demand conditions, while more globally integrated markets will be si^ificantly 

affected by international production dynamics. In local markets, price risk is 

sometimes mitigated by the “natural hedge” effect in. which an increase (decrease) in 
annual production tends to decrease (increase) output price (though not necessarily 

farmers’ revenues). In integrated markets, a reduction in prices is generally not 
correlated with local supply conditions and therefore price shocks may affect 
producers in a more significant way. Another kind of market risk arises in the process 
of delivering production to the marketplace. The inability to deliver perishable 
products to the right market at the right time can impair the efforts of producers  ̂The 
lack of infrastructure and well-developed markets make this a significant source of 

risk.
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(iii) Financial & Credit risk:

The ways businesses finance their activities is a major concern for many 

economic enterprises. In this respect, agriculture also has its own peculiarities. Many 
agricultural production cycles stretch over long periods of time, aiid fanners must 
anticipate expenses that they will only be able to recuperate, once the product is 

marketed. This leads to potential cash flow problems exacerbated by lack of access to 

insurance services, credit and the high cost of borrowing.

(iv) Institutional Risk:

Another important source of uncertainty for farmers is institutional risk, 

generated by unexpected changes in regulations that influence farmers’ activities. 
Changes in regulations, financial servkes, level of price or income support payments 

and subsidies can significantly alter thei profitability of fanning activities. This is 

particularly tnie for import/export regimes and for dedicated support schemes, but it is 
also important in the case of sanitary regulations that can restrict the activity of 
producers and impose costs on producers.

(v) Resource risk:

The resource risks include uncer^n supply or non-availability of labour 
(skilled labour), credit and irrigation water and also timely supply of desired seed, 

fertilizer or plant protection chemicals. Supply of spurious seeds and plant protection 
chemicals pose a great risk to the producers. Failure, of crops due to sub-standard seed 
or spurious plant protection chemicals causes drain of resources of the farmer. It 
inflicts considerable d^age  on the psyche of the farmer some times leading to 
suicides by the farmers.
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Like most other entrepreneurs, farmers are responsible for all the 

consequences of their activities. Adoption of new technologies in modernizing 

agriculture such as introduction of genetically modified crops causes an . increase in 

producer liability risk.

(vi) Technology risk:

(vi) Persona] (Health and AsseQ risk:

Finally, agricultural households, as any other economic entrepreneur, are 
exposed to personal risks affecting the life and the wellbeing of people who work on 
the farm, as also asset risks from floods, cyclones and droughts and possible damage 
or theft of production equipment and any other farming assets.

3il.3 Risk Management Strategies:

In discussing how to design appropriate agricultural risk management policies 

it is useful to understand strategies and mechanisms used by producers to deal with 

.risk. It is also necessary to distinguish between informal and formal risk management 
mechanisms and between ex ante and ex post strategies. As highlighted in the 2000- 
2001 World Development Report ,̂ informal strategies are identified as “arrangements 
that involve individuals or households or such groups'as communities or villages,” 
while formal arrangements are “market-based activities and publicly provided 
mechanisms.” TTie ex-ante or ex-post classification focuses on the point in time in 
which the reaction to risk takes place: prior to the occurrence of the potential harming 
event (ex-ante) or after the event has occurred (ex-post). Among the ex ante reactions, 
it can also be useful to highlight the differences between on-farm strategies and risk- 

sharing strategies.
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According to Walker and Jodha (1986) ,̂ the ex-ante and ex-post strategies can 

also be grouped as risk-reducing and risk-coping strategies. The ex-ante measures 

adopted to lower or minimise risks can be grouped as risk-reducing strategies whereas 

ex-post measures adopted to mitigate risks are classified as risk-coping measures or 
strategies. Figure -  3.1 exhibits these classifications.

Figure -  3.1 
Risk Management Strategies in Agriculture

Informal MecJianisms Fonual Mechanisms
Market
baseil
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On-farm t Avoiding exposiiie to risk » Agriculrural
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t Plot diversification seeds, ii^uts, etc,

■■ • Mixed.&rcuiig • Pest management
• Diversiiication of income systems

Siource > Infrastructures (roads.
'if' • Buffer stock acounuktioa dams, irrigationV
« of crops or liquid assets systems)

• Adoption of advanced
AJ cropping tediniqwes

Cfcrtilization. irrigation.
i resistant vmicUcs)

Sharing * Crop sharing * Contract
riskmth t . Sharing of agricultural marketing
Qtlteh eqi^meot, irrigation • futures
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• Informal risk pool • Insurance

Caphtg • B.ed\iced consun t̂ion » Credit. • Social assistance
whit patterns (calamity relieC food-
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a • deallocation of labor procurement
% • Mutual aid procedures
ui • Supply of fodder

* Cash transfer

Source: Constructed from 2000/2001 World Development Report (World Bank 2001}
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Ex-ante informal strategies are characterized by diversification of income 

sources and choice of agricultural production strategy. One strategy producers can 

employ is simply to avoid risk. In many cases, extreme poverty makes people very 

risk averse, often avoiding activities that entail risk blit that could also bring larger 
income gains. This inability to manage risk and accumulated and retention of wealth 
is sometimes referred to as the "the poverty trap”.

Once farmers have decided to engage in farming activities, the production 

strategy selected is an important means of mitigating the risk of crop failure. 
Traditional cropping systems in many places rely on crop diversification and mixed 

farming. Crop diversification and intercropping systems are the means to reduce the 
risk of crop failure due to adverse weather events, crop pest or insect attacks. From 
the present studies it is evident that those households whose consumption levels are 
close to subsistence (and are therefore highly vulnerable to income shocks) devote a 
larger share of land to-safer, traditional varieties of rice and other cereals than to 
riskier, high-yielding varieties.

Apart from altering agricultural production strategies, households also show 
smooth income by diversifying income sources and thus minimizing the effect of a 

negative shock , to anyone of them. According to the study conducted by the. 

International Crops Research Institute ifor the Semi-Arid Tropics (ICRISAT)"*, most 

rural households in villages of semi-arid India surveyed to generate income from at 
least two different sources; typically crop income and some livestock or dairy income. 
Off-farm seasonal labor, trade and sale of handicrafts are also common income 
sources. The importance of income source: diversification as part of risk management 
is emphasized by many studies, finding that households with more farm profit 
volatility are more likely to have a household member engaged in steady wage 
employment..

(i) Informal mechanisms:
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Buffer stock accumulation of crops or liquid assets, and the use of credit 
present obvious means for households to smooth consumption. Studies also show that 

currency rad crop inventories function as buffers or precautionary savings.

Crop-sharing arrangements in land renting and labor hiring can also provide 

an’ effective way of sharing risks between individuals, thus reducing producer risk 
exposure. Other risk sharing mechanisms, such as community-level risk pooling, 
occur in specific communities or extended households where members of the. group 
transfer resources among themselves in order to rebalance marginal utilities. These 
kinds of arrangements are effective for counterbalancing consequences of events that 

affect some members of the community, but do not work well in cases of covariate 
income shocks.

Ex-post informal income-smoothing mechanisms are typically the sale of 
assets, such as land or livestock, or reallocation of labor resources to off-farm labor 
activities, deferred / low key family functions,- reduced consumption patterns, 
migration. It is reported in studies that southern Indian farmers are able to quickly’ 
shift from 100 . per cent oh-farm labor activities to largely off-farm activities if the 
monsoon rains are expected to be poor.

The need to smooth consumption not only against idiosyncratic shocks, but 
also.against correlated shocks comes at a serious cost in terms of production 
efficiency and reduced profits, thus lowering the overall level of consumption of the 
household. A major consideration for innovation would be to shift correlated risk 
from rural households. An obvious solution is for rural households to engage in risk 
sharing with households or institutions from areas largely uncorrelated with the local 

risk conditions.

Examples of such extra-regional risk sharing systenis are found in the 
literature®, for example, through credit and. transfers with distant relatives; through 
migration and marriages; oi: through ethnic networks.
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Althou^ there is some degree of risk, sharing and thus of insurance against 

weather, none of the systems are so widespread that they cover all households, nor are 

they even close to providing a fully efficient insurance mechanism. Most households 

are therefore still left with no insurance against correlated risks, the main source of 
which is weather.

(ii) Formal mechanisms:

Formal risk management mechanisms can be classified as publicly provided or 
market based (Figure -  3.1). Government action plays an important role in 
agricultural risk'management both ex ante and ex post. Ex ante education and services 
provided by agricultural extension help to familiarize producers with the 

consequences of risk and help them in adopting strategies to deal with risk. Supply of 
quality agricultural inputs is another institutional strategy. Goyemments also reduce 

the impacts of- risk by developing relevant infrastructure and by adopting social 
schemes and cash transfers for relief after shocks have occurred®.

As mentioned earlier, production Md market risks probably have the largest 
impact on agricultural producers. Vmous market-based risk management solutions 
have been developed in order to address these sources of risk’.

(a) Production/Weather Risk Management

Insurance is another formal mechanism used in many countries to share 
production risks: However, insurance is not as efficient in managing production risk 
as derivativie markets are for price risks.
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Price risk is highly spatially correlated and, as illustrated by Figure -  3.2 

below futures and options are appropriate instruments to deal with spatially correlated 
risks. In . contrast, insurance is an appropriate risk management solution for. 
independent .risks. Agricultural production risks typically lack sufficient spatial 
correlation to be effectively hedged using only exchange-traded futures or options 
instruments. At the same time, agricultural production risks are generally not perfectly 

spatially independent and therefore insurance markets do not work at their best.

Experts refer to these risks as “in-between” risks. According to economists, 

“good or bad weather may have similar effects on all farmers in adjoining areas” and, 
consequently, “the law of large numbers, on which premium and indemnity 
calculations are based, breaks down," In . fact, positive spatial correlation in losses 
limits the risk reduction that can be obtained by pooling risks from different 
geographical areas. This increases the variance in indemnities paid by insurers. In 
general, the more the losses are positively correlated, the less efficient traditional 

insurance is as a risk-transfer mechanism.

Figure -  3.2 
Independent Versus Correlated Risk
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(Source: Mauagiug Agricultural ProAictioii Risk. — Smovations in De\'eloping Countries, the 
WorW Bank (2005) .
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(h) Price Risk Management

One way producers have traditionally managed price variability is by entering 
into pre h ^ e s t  agreements that set a specific price for future delivery. These 
arrangements are known as forward contracts and allow producers to lock in a certain 
price, thus reducing risk, but also foregoing the possibility of benefiting from positive 
price deviations. Iri specific markets, and for specific" products, these kinds of 
air^gements have evolved into futures contracts, traded on regulated exchanges on 

the basis of specific trading rules and for specific standardized products. This reduces 

some of the risks associated with forward contracting (for ex^ple, default).

A further evolution in hedging opportunities for farmers has been the 
development of price options that represent a price guarantee that allows producers to 
benefit from a floor price but also from the possibility of taking advantage of. positive 
price changes. With price options, agents pay a premium to purchase a contract that 
gives them the right (but not the obligation) to sell futures contracts at a specified 
price. Futures and options contacts can be effective price risk management tools. They 

are also important price discovery devices and market trend indicators.

The traditional risk coping strategies are effective in addressing idiosyncratic 

risks like accident, theft etc., as these are independently distributed across the people. 
Traditional risk-coping mechanisms cannot deal effectively with the co-variability 

problem.

For example,, financial assistance, in the form of transfers or loans from 
relatives and friends may not come forth as production and price risks affect nearly all 
the farmers simultaneously within a small rural community. Similarly, borrowing for 
consumption is costly when risk affects large population in the area. Lack of tangible 
assets makes informal credit more popular among the poor.
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Liquidation of assets also fetches low price during crisis as number of fanners 
tries to sell at ^ e  same time. However, replenish/replacement of assets takes time 
after the catastrophic event as prices are jacked up through mutual’ competition. 
Agricultural insurance institutions are expected to provide more efficient risk 
management tools to deal with both idiosyncratic as well as systemic or covariate risk 
faced by the farming community.

Agriculture Insurance absorbs the shock of crop failure by providing cushion 
wherein farmer is assured of minimum protection against various natural calamities. 

Moreover, crop insurance provides right to seek compensation rather than requesting 
for gratis from the government in the event of crop failures. Thus, crop insurance will 
help to maintain the dignity of the farmer. Even in the years of crop failures, crop 
insurance assures ifarmers decent living from their own efforts and not by charity.

3.2 N eed  fo r  A g w cultural  Insurance

In continuation with chapter 3.1, it is quite evident that the most substantial 
form of agricultural risk management applied in the contemporary financial system all 
across the world is agricultural insurance; The major role played by agricultural 
insurance progr^mes is the indemnification of risk-averse individuals who might be 

adversely affected by natural probabilistic phenomenon.

The farmer's main goal is to sell his production surplus and maximize his 
profits, which is surplus over and above his investment. In order to augment profit, 
the farmer has to increase liis production/marketable surplus. In order to increase 
output, necess^ investments have to be made in inputs. These could be both long- 
.term; as in land leveling or development of irrigation, and short-term such as crop 
loans for purchasing seeds, fertilizers and pesticides. Farming or crop production 
being a biological process, converting input into output carries the greatest risk in 
fanning. This, coupled, with market risk, impinges on the profits expected from 

fanning.
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Agricultural (crop) insurance brings in security and stability in farm income. 

Crop insurance is based on the principle of large number. The risk is distributed 
across space and time. The losses suffered by farmers in a particular locality are borne 

by farmers in other areas or the reserves accumulated through premiums in good years 
can be used to pay the indemnities. Thus, a good crop insurance programme combines 
both self as well as mutual help principle.

3.2.1 Growth in Demand for Agricultural Insurance

The expected growth in demand of agricultural insurance has its origins in
changes in the fanning sector. Powerful influences are categorized below and

ftdiscussed briefly in this section .

❖ Evidence is accumulating of connections between climate change, and the 

increasing incidence of crop damaging weather events of extreme severity.

❖ Fanning is becoming steadily more commercialized, with greater levels of 
. financial investment. As a part of this trend to commercialization greater use

is now being made of contract farming anangements, where insurance is one 
of many services provided, along with inputs,'to growers. In summary, there is 
a trend to formalize risk management in farming, with insiirance being one 
obvious mechanism which can be harnessed for this task.

❖ The World Trade Organization (WTO) regulations generally forbid 
governments from subsidizing agriculture directly; however, they permit the 
subsidization of agricultural insurance premiums. For those countries wanting 
and able to effect transfer payments into their farming sectors, insurance 
provides a convement channel for doing so. In the face of this WTO 

regulation, it is clear that demand for crop insurance will increase in those 
economies that wish to implement a policy of permitted subsidization of their 

farmers. '
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The apparently diverse influences have a major common theme. This is that 

any insurance arrangement will involve not only the farmer and the insurer, but also 
important third parties. Consideration is now given to these changes to the business of 

farming, and to how they have increased demand for crop insurance, or might be 

expected to do so in the future.

(!) Increasing Incidence of Crop Damaging Weather Events

One major reinsurer has calculated that, the economic losses (adjusted for 

inflation) of weather-related events in the period 1985-1999 amounted to some 
US$707 billion. Over a longer period, 1950-1999, the average annual losses (again 
adjusted for inflation) have increased by more than ten times, while the global 
population has increased by a factor of 2.4 .̂ While crop and forest losses are only a 
part of this, the same reinsurer estimates that the costs associated with crop damaging 

weather events are doubling each decade.

The scientific community is not unanimous in attributing the increases in 
extreme weather events to global warming. However, there is a strong body of 

opinion which holds that this is the case. A consequence of global warming is a rise 

in the frequency and magnitude of extreme weather events. This is considered as 
maj or cause of the increases in losses noted in the previous paragraph.

The increasing incidence of crop damaging weather events is likely to 
continue to push demand for insurance coverage of losses. At the same time the 
insurance industry is mindful of increasing exposures, and is exploring new financial 
instruments to assist in managing this exposure.
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(ii) Greater Commercialization of Farming/ Contract Farming

Implemehtation of technology in fanning usually involves investment. Such 

changes also frequently alter the risk profile of the enterprise. A common example is 
in minor irrigation. The availability of low cost pump sets has greatly increased the 
productivity of small farms in much of rural India, and has brought a boom in 
irrigated vegetable production in semi-arid areas of the Middle East, for example 
in Syria. But in both areas there is now vulnerability to falling water table levels*®.

Ittvestor/farmers who have a substantial interest in the success of a given crop 

are likely to have loan from a bank in order to m ^e the necessary investment. Banks 
with a heavy concentration of loan assets in farming face the prospect of substantial 
losses through systemic , risk -  i.e., risk that affects many at the same time. An 
example is unfavorable weather conditions over a wide geographical area. In both 
cases, i.e. borrower and lender, there is an interest in managing the risk of crop failure 
through the most econonuc means. There are occasions when insurance can be a 
key component in a range of risk management strategies.

This type of link between crop insurance and loans is already been a very 
common features both in developing and developed agriculture. The vast, heavily 
subsidized scheme in India is largely linked to bank lending” .

From an administrative point of view bank/insurer linkages make a lot of 
sense. Since both of these providers of financial services require similar client data. 

Moreover a bank can readily act as an agent for selling insurance. This means 
significant cost savings in obtmning data and in making financial transactions 
(payment of premiums and paying-out indemnities). The impetus for the further 
development of contract farming has come from the increasing number of fast 
food outlets, the growing role of supermarkets, and the continued expansion of 
world trade in fresh and processed products.
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In contract fanning both the grower and the buyer expect to benefit 
financially fi-bm a crop which is up to normal expectations in terms of both quantity 
and quality. Both therefore have an "insurable interest”. This means that an insurance 

product could be sti;uctured so that each party receives ah indemnity in the event of an 
insured loss. It is quite inevitable that insurance protection could be arr^ged against 
major weather.perils as part of the contractual arrangement.

(iii) World Tradie Organization (WTO) Regulations

One of the policy-making priorities of governments is to facilitate trade. For 

most developing countries agricultural exports are important, and it is vital therefore, 

that WTO’s regulations are respected. Subsidization of crop insurance premiums is 
permitted by the WTO. They are considered as falling into the ‘Green Box’ of 
measures by which a government can support its, producers. Whereas this 

development is still relatively new, the commercial insurance industry has 
experienced an upsurjge in demand for information, fi-om governments, on crop 
insurance. [The insurance clause was part' of the Agreement signed in Marrakech in 
1994 and implemented from 1 January 1995.]*̂

There are several types of assistance by which a government can facilitate 
crop insurance. Among these are the following* :̂

> Provision of information on weather patterns, incidence of perils, evidence of 

past losses following adverse. weather events, numbers, ^eas and 
locations of farms/crops, historical crop yields (data and trends). Most 

countries do this on a regular basis.
> Meeting the costs of the research needed before any crop insurance 

programme can be started. Often this responsibility is shared by 
.development organizations such as FAO -  e.g., in the case of Pakistan in 1995 
and Syria in 2000, and the World Bank -  e.g., in the case of Morocco in the 
late 1990s.

56



> Subsidization of premums payable by farmers. This is very common, with 
Canada, Cyprus, India, Japan, the Philippines and the United States being 
examples.

> Providing a layer of reinsurance. Although less common than premium 
subsidy, it is practiced, for example, in the United States, Cyprus and India.

Efficient risk reducing and loss management strategies such as crop insurance 
would enable the farmer to take substantial risks without being exposed to hardship. 

Access to formal risk diffusing mechanisms will induce farmers to maximiro retums 

through adoption of riskier options. Investment in development of groundwater, 

purchase of exotic breeds for dairy will.be encouraged due to insurability of the 

investment. This will help the individual to augment and increase the farm income 
(micro perspective) and also help to augment aggregate production in the country 
(macro perspective). The benefits of crop insurance should not be considered from an 
insurance business point of view but also from socio-economic perspective.

3.2.2 Benefits of Crop Insurance

Overall benefits of Crop Insurance could be summarized as follows:

1. Crop Insurance cushions the shock of disastrous crop loss by assuring farmers a 

minimum of protection.
2. As agricultural income is an important factor in national income, crop insurance 

also has an effect on the prosperity of the country. It gives farmers greater 
confidence, in making greater investments in agriculture.

3. It improves the position of farmers in relation to agricultural credit.
4. Government is relieved of present uncertain financial burden of providing relief.
5. It can help in normalizing the availability of supplies and stabilize prices.
6. It will help to maintain the dignity of farmers.
7: It enables to maintain the systematic records of crop production.
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33  B a s ic  P r in c ip le s  o f  A g r i c u l t u r a l  In su r a n c e

3.3.1 Traditional Philosopliies of Agricultural Insurance

From the very inception of agricultural insurance industry crop insurance 
pursue some universal doctrines. These are discussed below*'̂ .

“There must he. a large number of exposure units:”

Pooling involves the grouping of a large number of roughly homogeneous, 

independent exposure units so that the law of large numbers can provide an accurate 

prediction of average futoe losses. Lack of proper classification system results in 
adverse selection . only the higher risk members will participate in the pool.

“Accidental and Unintentional Loss:”

Losses must occur as a result of chance ~ an ‘act of God’ rather than an ‘act 
of management.’ Moral hazard occurs when insured change their behavior after they 
purchase insurance. The behavioral change increases the likelihood that policy

holders will collect insurance indemnities and ultimately results in prohibitively high 
insurance premiums.

“No Catastrophic Loss:”

If losses are positively correlated across insurance units (i.e., the 
underlying risk is systemic) the law of large numbers does not apply. Annual 
losses for the insurance pool will be extremely variable. The loss in any given year 
may be large enough to threaten the. solvency of the insurance pool. Two techniques 
for insuring correlated losses are reinsurance and geographical spreading so that 
catastrophe insurance exposure is limited in any given geographical market.
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To develop a premium rate, one must be able to estimate both average 

frequency and average severity of loss. Low. probability, high consequence 
catastrophic risks present serious challenges in premium rate-making.

‘̂ Economically Feasible Premium:”

Premiums must be affordable. The chance of loss must be in a range that does 
not result in extremely high premiums. At some high level of probability the loss 
becomes a standard business expense instead of a risk to be transferred. While the 

chance of loss must not be too high, the potential for loss must be economically 

significant. Otherwise there will be no demand.

‘̂Calculable Chance of Loss:**

33.2 Principles of Agricultural Insurance

Not all risks are insurable. To be insurable, a risk must satisfy the following 
main criteria* :̂

The probability of a loss in the future, should lend itself to estimation. This 
is possible only if reliable data of losses is available for a long period in the 

past.
The loss must be capable of being estimated in financial tenns.
The probability of event should not be too high, to make insurance 

unaffordable
Occurrence of an event, or the damage it causes, should not be affected by 
the insured’s behavior (Moral Hazard) i.e., agricultural insurance should only 
cover insurable risks and not risks created by poor management.
To the extent possible, the risk should be an ‘Independent Risk’.'
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An ideal crop insurance product/ scheme should possess the following traits^*.

Assuring farmers a minimum protection from a disastrous crop loss. 
Generating greater confidence in the mind of the farmers to make more 
investments in agriculture.
Be capable of bringing into its fold more crops and different sections of

• farmers.
Ensuring subs^tial market penetration by suitable functional strategies.

^  Formulating separate schemes to cater to the needs and requirements of 
farmers in different kinds of terrain.

^  Relieving the Government from the unexpected financial burden.
Improving the agricultural credit position of farmers.

^  Maintaining the dignity of farmers.

^  Normalizing the availability of supplies and stabilize prices.
^  Enabling maintenance of .systematic records of crop production and crop 

losses.
. Ensuring Government support to meet the subsidy component of the premium 

while ensuring noninterference in claim settlement to conduct the business on 
professional lines.

^  Ensuring adequate Reinsurance pix)trction.
Ensuring voluntary participation by properly highlighting the need, advantages 

and procedures involved in a clear and transparent manner.
Using the services of Rnancial Institutions, Marketing agencies; Agriculture 
Universities, Agro research centers and other Non Governmental 
Organizations according to their respective roles to build database, to reduce 
costs and to propagate the need for insurance protection.
Utilizing local skills, material and indigenous technical knowledge and also 

promoting participatory research for prudent underwriting

3.3.3 Prerequisites o f  a n  Ideal  A gricultural  Crop Insurance  Product
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3.4 D evelopm ent Process o f  A gricultural  Insurance

Any decision-making process on agricultural insurance involves many stages. 
These stages and certainly the priorities will differ from different entities depending 
on which type of body is doing the investigation. This may be a government ministry, 
a farmers’ org^ization, £m insurer, a bank or a group of marketing/processing 

agencies. In any case, some of the major important issues and steps are” :

1. Demand Assessment -  ensuring that any initiatives are in response to real risk 

management needs;

2. Identification of the key insured parties -  automatic or voluntary cover;

3. Determination of key perils -  a key factor in insurance design;

4. Decision on crops to be covered -  another key factor in insur^ce design;

5. Analysis of insurance options -  loss assessment issues;

6. Rating -  determining overall Insurance Administration;

7. Identification of possible complementary roles of the Govenunent and 

private sector..

In any given situation the results of investigating these issues will, determine 
whether or not agriculture insurance is the most efficient and effective mechanism to 
manage a particular area of risk.. The results will also indicate the type of insurance 
product which is optimum for a given situation.
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.̂4.1 Liemana Assessmeni

This must come first, but is always difficult, as before a detailed 

investigation of the incidence and effect on crops of perils, and an assessment 
of operating costs, it is impossible to give more than a. very vague estimate of the 
likely cost of 'the insurance. Unless farmers know the details of the product and its 
price, they are not likely to indicate whether or not .they will buy.

Closely linked to this is the need for any agricultural insurance programme to 

respond to red needs. It is to be noted that, crop insurance is a business, and both 

parties must want to participate. Real needs must be met for this condition to be 

satisfied.

These needs are changing, as new opportunities arise. An example comes frohi 
the increasingly accepted (and, often, trade-mandated) policy to reduce of the use of 
certdn crop pesticides. In order to. overcome growers’ f e ^  that alternative and safer 
techniques and products could be used, insurance has a potentially important, if 
temporary, role to play.

In the face of these needs, the services of an experienced agricultural 
insurance team are required when crop insurance is under consideration. Such a 

specialist team would be able:

To examine the risk structure of certmn key crop sectors;

To identify the extent to which the involved parties are vulnerable'to these 

risks;

To draft an oudine of an insurance programme, with indicative costs and 
benefits, - and responsibilities; it would also include details of further 
investigative, publicity and lobbying -work required before insurance 

business could commence.
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This team would consult closely with several sectors in the economy, and follow 

up in detail the issues which are described below.

3.4,2 Nature of the Insured Parties -  Automatic or Voluntary Covers

Fanners are-one obvious party to crop insurance. Those who depend,on a 
supply of farm produce for their business are another. The latter group includes 

processors arid crop product buyers. These firms often stand to lose financially if crop 
product is not available from their local fanner suppliers. In this case they may face 

increased product acquisition costs and they therefore have an insurable interest in the 

growing crops.

One of the important factors, may be stated as leading, to an increased demand 
for crop insurance is the growth of contract farming arrangements. When insurance 
can economically address some of the production risk involved, risk which affects 
both growers and contractors, then there may be a case for making crop insurance 
automatic. This is the same ^  making it compulsory, but “automatic” is a better 
description of the process when insurance b^omes just one of a range of services 

being provided, as a package, to contracted growers.

3.4.3 Determination of Key Perils

Determination of key perils or threats in agricultural is the most important 

factor in Risk Management process. A listing of key perils and risks for agriculture 
across the world would be long. ,For the present purposes it is useful to focus on tliose 
which are of major concem to developing countries. Further, they can be clustered 
into a number of groups. One such clustering would produce a list as follows^*:
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I V ir'roauction nsKs

❖ • Natural resource risks
❖ Financial risks

❖ . Marketing and price risks

Production and natural resource risks are relevant to this discussion of crop 
insurance. Therefore, these have been discussed in greater detail. Financial and 
marketing/price risks fall outside the scope of the present study. Considering the 
importance of production and natural resource risks in agricultural insurance it has 
been extensively discussed in a different chapter.

3.4.4 Decision on which crops to be insured

The. ‘Benefit/Cost Issues’ in most of the production processes can arise a 
paradoxical situation. V ita lly  any crop can be insured against virtually any peril, but 
only at a price. The tight margins in agriculture production highlight the need for risk 

management, including insurance, but also reduce the ability of growers to buy the 

desired level of protection.

The discussion below will focus on four main groups of crops*®, (a) annual 
field crops, (b) perennial crops (including horticultural tree crops), (c) glasshouse 
crops and finally, (d) forests. The focus will be on identifying those areas of risk 

which the nature of the-crop, and of its common perils that could predispose.for 
insurance as part of a risk management strategy.

Li this discussion, ‘crop insurance* relates to the various types of contract 
which make up the more traditional type of cover, as opposed to index policies. With 
the latter, the nature of the crop is not an issue, since the insurance contract relates just 

to a given weather event.
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One of the factors which can determine whether or not a particular crop/peril 
combination is suitable for insurance is the ease and economy by which losses can be 

satisfactorily assessed.

This issue will be touched on below, with some of the more general loss 
assessment issues discussed in greater detail under the section, Loss Assessment.

(i) Annual Field Crops

Wheat, maize, rice, soybeans, sorghums, cotton, beans etc. are all insured in 
various parts of the world. As annuls, any loss or damage is just to one season’s 

crop -  unlike for perennial crops and forests. As a general rule, the more commercial 

the nature of the crop, the greater will be both the potential demand for insurance, and 

the likelihood of a cost- effective role for crop insurance in risk management. Crops 
of the high value input -  high, value output variety' are often financed with the 
assistance of banks, and lenders increasingly insist on insurance coverage, when this 
is available.

Another important issue in conmiercial crop production is the marketing 

chain. With crops such as sugar cane, coffee, tea and cotton, virtually all of the 
harvested production enters the commercial market, and requires processing. This 
means that there is control over quantities.produced, year after year, together with an 
opportunity for establishing a strong database of producers and of details of 

production enterprises. Information management of this sort is vital to create the 
climate of confidence necessary for efficient and economical insurance transactions.

It will be evident from the above that food crops, especially those for which 
there is an active, unrecorded local market, are difficult to trace after harvest. This 
means that insurance assessments are similarly difficult for this type of crop.
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(ii) Perennial Crops

Perennial crops pose a special problem. In the occurrence of a loss event, 
should the loss be calculated solely on the basis of the current season’s 
expected production, or should reduced production levels for the next season(s) be 
included?

The difficulty of making accurate assessments for future years will be evident 

and crop insurers in Chile and Cyprus, for example, include only the cunent season’s 

production losses. On the other hand, when a peril such as windstorm causes serious 
damage to tree crops such as oil palm, coconut, rubber, and mango or. to temperate 
fruit crops such as pip and stone fruit, farmers/growers naturally expect the longer 
term loss to be indemnified.

Technically, when losses are severe, it is possible to make assessments. These 
could even include the costs of replanting and/or re- grafting. Paradoxically, the 
problem is greater when the damage to the wooded parts of the plants is less 
severe, but still sufficiently serious to mean a diminution in the following 
season’s crop. In such cases the approach taken by Chile and Cyprus appear to be 
appropriate. An alternative may be to formulate wording such that fruit and trees are 

separate parts of the same policy.

(iii) Glasshouse Crops

Crops grown under glass, plastic or other coverings generally fall into the 
“high value inpiit -  high value output” category. As such, risk management planning 
is very important, since loss of the crop and/or the structures can mean a heavy 
financial blow. In fact in those countries where glasshouse and plastic house 
cultivation is important there insurance is usually an integral part of the production 
financial plan, and the potential, liability for insurers is very ■ substantial. 
Sometimes insurers offer policies which cover the structure together with the growing 
crop. Generally these also specify minimum standards for construction and the 

materials used in the structure.

66



(iv) Forests

The economic role of forests is undergoing a partial change. This change 
affects risk management and also insurance as part of risk management. The 
transition of national economies from a commodity to a service orientation also 
affects forestry. This is because a forest today is not just a source of timber for paper 

for building and furniture but also a provider of environmental services. Increasingly 

it is becoming possible for forest owners to generate income from the sale of carbon 
credits. This opens up forestry to a new and more commercially oriented class of 
investors. And this change will affect developing and developed countries similarly.

A further change is the move towards the certification of forests as 
environmentally sound entities, under some sort of recognized certification system. 

The implications for forest managers are twofold.

Firstly, such certification opens up access to markets which will only accept 
timber from forests certified as being sustainably managed.

Secondly, since it is based on the achievement of a high standard of 
management, including risk management it could lead to substantial reductions in 

insurance premiums owing to the involvement of such certification.

The major risks to forests are fire and windstorm- These perils will affect 
virtually all species of timber trees, although some are more at risk than others. For 
example, in recent years there have been extensive commercial of various types of 
Eucalyptus species plantings in many parts of the world. This tree type is popular 
because it is very fast growing and has considerable drought resistance. 

However, it also has a high content of oily volatile sap, meaning that it bums readily. 
When forests are insured against fire risk then considerable attention is given to 
management procedures to reduce the possibilities of loss in the event of a fire 

outbreak. '
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In summary, the worldwide changes to the forestry scene mean greater 

commercialization of tree cultivation, and therefore, greater opportunities for 
introducing insurance as a risk management device.

3.4.5 Analysis of Insurance Options -  Loss Assessment Issues

Loss assessment is a key element of standard insurance- With crop and 

forestry insurance it is essential that loss assessment procedures can be 
designed for the crop and the perils involved. This is not always the case. A common 

problem is when a loss occurs which could have been caused by more than one peril. 
When the policy is not ‘all-risks’ but rather ‘named-perils’ then any loss assessment 
process should be able to ascertain as to whether the. loss was caused by an insured 
peril. Unless this is possible then the crop/peril combination may be impossible to 

insure.

In any insurance conuract it is vital that the process of loss assessment is made 
clear, so that in the event of a loss, the assessment process can start in a manner which 
has the prior agreement of both insurer and insured. The first element is to check that 
the loss falls within the scope of the policy. This is not always a straightforward issue, 
since some losses have more than one cause, and some of these might be covered by 
the policy, others not. The loss must then be measured, and the indemnity to be paid 

determined. The whole process of assessing the loss, determining the indemnity and 
paying it is known as loss adjustment

Unlike other types of property insurance, when a loss can be assessed without 

the “biological factor”, crops and trees have the capability of compensating for 
damage. Compensatory growth is a plant’s response to damage. Some examples will 
illustrate how this can impact on insurance and on the assessment of losses. Hail can 
do devastating damage to grapevines. If the hail event is in the spring, fruiting parts 

can be knocked off.
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However, the plant will normally grow new fruiting parts from existing buds,' 
and a crop will result. The loss in this case is likely to be a reduction in the quantity 

and also in the quality of the fruit, but there will be something to harvest. On the other 

hand, late summer hail damages the grape bunches themselves and it can cause an 
almost complete loss of the season’s production. It is too late for compensatory 

growth, so an insurer, working with the grower, will assess whether or not any 
salvage can be undertaken. Table grape market values are heavily hit by partial hail 

damage to the shoulders of the grape bunches. In such cases, even though the bulk of 
the fruit in the bunch may be undamaged, the prominence of hail damage on the 

shoulders of the bunch means that the grapes may not find a market. This may lead a 

loss assessor to declare a constructive total loss.

Compensatory growth is something that a crop loss assessor will take into 
account, drawing on the considerable research which has been done on the more 
important field crops, which gives an indication of the extent to which some of the 
loss is made up by natural processes.

3.4.6 Insurance Administration

The management of agricultural insurance has a number of stages. These are: 

market identification, product development, marketing, setting indemnity and 
premium levels, collecting premiums, handling claims. The over-riding aim in the 
design of administrative stractures and procedures is to lay a foundation for 
minimizing the costs. Since the potential clients comprises small and often 
widely dispersed growers, costs can easily escalate to the point of non-viability of the 

business.
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In this connection; the new and innovative insurance products offer much 

scope for drastically lowering the costs of administering a financial risk management 

mechMism. The various stages of standard insurance administration offer some scope 
for economies. The tasks involved in these stages are briefly described below.

(i) Market Identification

This is a vital stage. Buying of insurance involves increasing the up-front costs 

for a grower. The advantages of buying cover must be clear. Firstly, this means 

recognizing that insurance as such may not have a legitimate role in a particular 

industry for the major perils, as seen by the owners. Secondly, where there is believed 
to be a role,, it means that careful attention must be paid to benefit/cost considerations 
for both contracting parties -  the insured and the insurer. .

These two conditions can best be met by identifying the real points of 
financial risk in an enterprise type and examining whether a financial risk-sharing 

mechanism can be economically applied. A formal, commercial market implies the 
ability to collect information on quantities of production from particular growers. 
Time series data of this type, since they are based on transactions involving payment, 
is likely to be highly accurate. A market outlet may also facilitate administrative 
economies in arranging the insurance cover or paying premiums.

The establishment of crop insurance as a new line of business whether for an 

existing company or a new entity can be benefited from the best experience available. 

At the time of writing the required expertise is most likely to be found within the 
reinsurance industry, and with specialized consultants/researchers. There is a role here 
for international agencies in making the necessary contacts, and assisting with the 

costs.
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(ii) Product Development

Once the administrative business structure is in place, attention must be given 
to developing a product or line of products to meet the ahready identified demand. It is 
at the stage of product development that it is necessary to identify the point at which 
insurance could most economically impact on and substantially contribute to growers’ 
risk management strategies.

Whereas each industry will have its own special features, problems and 

opportunities, one general point can be made. Product development is a highly skilled 
task, requiring both detailed knowledge of farming and/or forestry coupled with a 
sound appreciation of the principles and operational imperatives of insurance.

This can be an expensive stage of the process and international agencies can 
often assist in this regard; This assistance might be in the form of direct partnership in 
product design, or training existing insurance staff to handle the new challenges. In 

practice, it is likely to start with both approaches. What is important.to note is that the 
design of insurance products, like the design of products for other financial services, 
is an ongoing task and to carried on as continuous basis.

(ill) Marketing

Implicit in any moves to start crop insurance is based on the assumption that there 
is a demand for the product. Whereas automatic insurance has many advantages, as 
noted earlier, it is not always possible to design this type of policy. Marketing 
therefore is important. Several factors are important herê ®:
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Close links with the representatives of farmers and foresters, and speedy 
response to new needs for insurance;

^  Similar linkages with banks, farm product buyers and others are essential. 

There exists every possibility of insurance being rolled into a seasonal 
cropping loan. In this type of arrangement the marketing is automatic, at very 
low cost;.
Attention to appropriate publicity;

Scrupulous fairness in loss assessment and claims handling;
^  Speedy payment of claims is very important in any situation.

(iv) Setting Indehmity and Premium Levels

The basic issue to be addressed in traditional agricultural insurance is whether 

the insurance is meant to substitute for farm income in the event of a loss event or 
whether the indemnity would merely cover the cost of inputs lost because of crop 
damage. With index policies the choice would be more flexible, since an insured 
individual could choose the level of coverage, purchasing the number of units which 

suits his or her needs.
In any case, it is vital that an actuarial balance is struck between premium and 
indemnity levels and this balance be continually checked in order to ensure the 
financial sustainability of the programme, and its ability to meet commitments to 

insured growers.

A major area of difficulty in setting indemnity and premium levels is the lack 
of data linking the incidence of adverse weather events and actual losses in the field. 
Experience has shown that historic newspaper reports are unreliable (they usually 
exaggerate the losses) and that reports kept by government ministries are 
similarly inaccurate, since in the absence of insurance there is little incentive, or need, 

for precision.
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In any case, insuranee products in agriculture are seldom launched on the basis 

of all the data an actuary would wish to have in order to set premiums at the level 

required to meet expected indemnity liabilities. Experience must be gained during the 
early years of a programme. During this period adjustments can be made to the 
indemnity and premium levels, and also to the percentage of deductible applied.

(v) Collection of Premiums

The main objective here is to keep costs as low as possible, so there is a strong 

incentive to build linkages with existing providers of services to the farm and forestry 

sector.

Perhaps the hiost obvious linkage is between the insurer and banks serving the 
same clientele with the Joan included as a component of the seasonal cropping 
expenses. Since the premiums in such cases are paid in bulk by the banks to the 

insurer, costs are minimized.

(vi) Handling Claims

Again, cost containment is very much an objective in designing procedures for 

the notification of claims, assessing the losses and paying indemnities. A ftirther 
potent field for cost economies is through building linkages with entities already 
providing services to growers. These include banks, input suppliers, processors and 
other buyers. Sometimes, when loss assessment is done on an individual basis, the 
process can be made more efficient by the ready availability of detailed information 

with all details of the claim on which fanning has been done -  including data on the 

cropped area and full cropping history.
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3.4.7 Roles of the Government and Private Sector

As a business insurance belongs in a business setting. On the other hand, the 
very nature of agricultural insurance means that there is bound to be strong 
governmental involvement. Most governments have a close interest in risk 
management in agriculture, both for productivity reasons, and concern for the 

wellbeing of rural populations. This often means that governments are active not only 
in an overall policy sense, but can be more intimately involved in various ways. 
These can range from initial investigation of the feasibility of introducing agricultural 

insurance products, leading to eventual promotion, and even financial participation.

At the same time, and as stated above, there are strong reasons for the business 

operations in insurance to be handled by a commercial concern, for reasons of 
efficiency and convenience in terms of insurance operations complementing other 

commercially-run services to farming.

This dual parentage of crop insurance can lead to tensions. The most crucial 

areas of concern lie in the areas of premium setting and claims handling. In these 
areas experience has. shown that undue and inappropriate political influence on 

an insurer can be very damaging. In India the premium levels for the major state-run 
crop insurance progranune were set by govermnent, on political rather than actuarial 

grounds.

There are several roles of the Government to design sound crop insurance scheme 

following may be suggested as underlining principles.
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Ensure that any existing company or new entity has a sound legal basis on 

which to offer insurance products, with the. required level of business 
competence.

^  Clarify the government’s objective in promotin;g crop insurance. Is it purely an 
additional risk management mechanism, or is it also an avenue of subsidy to 
the farming sector? If the latter is the case, then the avenue for financial 

support has to be ring-fenced, from day-to-day political interference. This is 
not easily done, yet it is essential if there is to be the required continuity of 

financial conditions in order to build efficiency and fairness into the system. 

Establish strong linkages, at an early stage, with international re-insurers. 
These companies can assist not only with technical advice, but can also be 
instrumental in ensuring the necessary adherence to correct application of 

premium setting procedures, and settlement of claims.

3.5 Perils in  A griculture

The foremost element of Risk Management in Agriculture is the management 

of key perils or threats in agricultural. In Chapter 3.5 we have clustered different 
types of perils into four broad groups Namely, (a) Production, (b) Natural Resources, 

(c) Rnancial, (d) Marketing^^

Production and natural resource perils are especially pertinent to the present, 

study of Risk Management in Agriculture, and are discussed in greater detail below.

Production Risk Perils is the main category of insurable risks. Both quantity and 

quality losses can result. Perils included are:

❖ Adverse climatic conditions: drought, excessive rain, flood, frost, hail;
Pest and disease attack;

❖ Fire. .
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Drought is both a major concern of many developing countries. Insurers feel 
most confidence when an adverse event has a clearly defined time of impact, coupled 
with a clearly defined geo^phical area. The classic example is hail, which may do 
its damage in a matter of a few moments and will typically impact within a restricted 

area. By contrast drought has a vague beginning. Its effects linger for a very long time 
and can extend pver more than one growing season. Moreover it typically impacts a 

very wide land area. Production loss caused by drought can be aggravated by the 

incidence of other problems, e.g. diseases attacking plants weakened by water stress.

From a purely underwriting point of view drought poses great difficulties for a 

standard crop insurer offering what is in effect a yield guarantee^.
Firstly, because drought affects a large number of growers in the same season 

-  perhaps the whole of a country -  the production losses are very large. This systemic 

or catastrophe exposure means there are problems in mobilizing sufficient insurance 
capacity to cover the sum at risk, even with recourse to substantial reinsurance.

Secondly, droughts in recent years, at least in many parts of India, have 
tended to extend over more than one year. ' This experience means that it is 
extremely hard for insurance companies to obtain reinsurance for crop insurance 

portfolios which carry drought risk.

Thirdly, the magnitude of the risk in most developing countries means that 
actuarially calculated premiums would be" very high -  too high perhaps to attract all 

but the most at-risk growers. No insurer wants to build a portfolio based entirely on 

such a clientele.-

For these reasons insurers are very wary of covering drought as an inclusion in 
•standard crop insurance policies. This is particularly the case in those parts of the 
developing world where drought is the major weather constraint to crop production. 
This also illustrates the key role which drought plays in the lives of much of the 

developing world’s rural population.

3.5.1 Drought
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Index insurance involves using a meteorological measurement as the trigger 

for indemnity payments. In the case of an index policy covering drought, the most 
likely form would be a series of indemnity steps, each step corresponding to a given 
level of rainfall deficit. The assumption is that growers could select a level of 
indemnity suited to individual circumstances. Thus' the indemnity payable would 
increase as the deficit in rainfall increased from a defined “drought trigger” amount. 
At the time of writing, index policies covering drought or other climate risks 
cannot be described as being a standard product for developing countries. Rather they 
are in the nature of a promising new insurance technique, attracting much interest 
among risk management professionals.

3.5.2 Excessive Rain

Crops need water, and much of the developing world’s arable and horticultural 
production relies on rainfall. Too much rain at any time can damage a crop, but there 
are some periods of special vulnerability which may be described below.

The first. danger point is excessive rain just after germination and 
emergence. Entire crops can be washed out of the ground, necessitating re-sowing. 
This is an insurable risk, where the indemnity which would be written into the policy 
would be the costs of re-sowing, plus a possible additional amount in those cropping 
situations (common in tropical, rain-fed agriculture) where a delay in sowing means 

that the eventual harvested crop is smaller than would have been the case had the crop 
been able to take advantage of the whole of the normal growing season.

The next common point of vulnerability is at or near to harvest. Maize and 
other grains can sprout prematurely while still growing in the field. Various fruits 
(e.g. cherries) can be damaged by excessive rain or even any rain just prior to harvest. 
Other crops can be lost when excessive rmn prevents harvest. An example is a crop 

such as tomatoes grown for processing.
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Flood damage may occur due to on-site excessive rainfall. It can also be 

caused by excessive precipitation elsewhere and the subsequent rise of river and lake 

levels cause flooding of crop land. The risk is usually insurable. Exceptions would be 
crop land which is insufficiently drained or where existing drains are not maintained, 
and also flood plains exposed to a very high risk of flooding.

3.5.3 Flood

3.5.4 Frost

There are some regions where this is an occasional risk, especially to 
vegetable and fruit crops; This applies especially to Eastern Europe and the Middle 

East. Frost causes damage by the freezing of the water content Of plant cells, and their 
subsequent rupture. Crop insurers write policies by constructing damage point (i.e. 

insurance trigger) curve which plots temperature against time.

An insurer may expect growers to take normal precautions against frost 
damage, through the use of devices to move the air (e.g., propellers mounted on 
towers, introduced in some of .the fertile fruit growing valleys in Syria). All of these 
measures involve cost. Design of an insurance policy to respond to frost damage will 
take into account the inevitable trade-off between the costs of physical and financial 
measures of managing the risk. Usually the most cost-effective approach is a blend of 

the two, with insurance acting as a final safety net, to be triggered if the physical 

devices fail to prevent damage.

3.5.5 Hail

Hail holds a special place in the history and also the current practice of 
a^cultural insurance. It was the first crop peril to be insured by a modern insurance 

company -  the first policies being issued, in Germany, in 1791.
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Hail is also the simplest of weather perils to handle from an insurance point of 

view. Its incidence is readily confirmed by observation of damage, and compensatory 

growth factors are reasonably well understood for most major insured crops. 

Moreover, over time, the likelihood of hail events in any given agricultural area can 
be estimated in a manner that permits actuaries to confidently set premium levels at 
values which both sides, insured and insurer, find reasonable. This is due also to its 
long history, and the manner by which records of damage have been prepared and 
retained over the years.

Again, when hail strikes it is usually very confined in terms of the damage 

zone. This can be just a few square meters, a few hundred square meters, or, more 

rarely a few square kilometers. It is seldom larger than this.

There is little that a grower can do against hail damage. Extensive research has 

proven that injecting hail clouds with silver iodide via rockets or planes is not very 
effecdve. Areas with very high hail exposure and expensive crops can resort to hail 

nets.

3.5.6 Pest and Diseaise Attack

Insurance cannot substitute for sound management of the risk of pests, 

parasites and diseases. Indeed, this is a significant area of modem farm and forest 

management as substantial losses resulted from failures in this area. Moreover the 
growing importance of intemational trade in agricultural commodities impacts on 
the pest and disease issue in developing country farming in several ways^:

> Evidence of pest or disease in a consignment may disquali^ produce from 

entry to the country of destination; similarly,
, > Pesticide residues are subject to very tight limits under the standards for 

intemational trade;
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Insurance implications can similarly be summarized in a brief list:

^  It is sometimes possible for growers to obtain cover against pests and diseases 

where there is no generally accepted management control;
^  Frequently damage to fruit and other crop products provides an entry point for 

disease organisms. Perforation of the skin due to hail damage is a common 
example. In this case any hail poUcy needs to be clear as to . whether the 

consequential loss from disease is also covered.

3.5.7 Fire

Fire is one of the oldest perils to be covered in property insurance. Fire is a 

major peril for many crops (especially broad field crops such as grains) and for 
virtually all forests.. It is commonly included in multi-peril crop insurance, and is 

frequently the key peril under forestry covers (which may also include wind and snow 
damage). Fires are caused by human action (and carelessness) and also by lightning 
strikes during electrical storms. Whatever the cause, there are control measures to 
reduce any losses. These may be through early detection and the subsequent means to 
take action and/or through the use. of cleared firebreaks. Insurance policies will 
normally state the expectations under the policy of the means to control fire losses. 

Again this is an example of insurance being just a part of a cluster of measures used to 

control risk.

3.5.8 Natural Resource Risks

These include:

Adverse soil conditions, e.g. salinity, erosion of topsoil and loss of soil nutrients; 
^  Deterioration in water quality e.g. due to pollution of the water table;

Lack of supply of water from the irrigation source.
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Mainly these risks are best addressed by farm management practices. 

However, some of the underlying causes of these. problems may themselves be 
insurable. For example, soil erosion may follow excessive rainfall and/or wind. 

Pollution of water may be beyond the control of the fanner drawing from wells or 

rivers. Related to this is the risk that a water source used for imgation may fail. 
Prolonged drought means that water tables fall, necessitating the boring of deeper 
wells. Simil^ly rivers and streams can d ^  up, due again to drought, or to an increase 
in uptake of water upstream. Where this involves another country then this falls into 

the political risk zone, something that many insurance policies specifically exclude.

3.6 Cro p  Insurance  P roducts

3.6.1 Classifications Agricultural Insurance

Agricultural insu^ce has various facets. Depending on the kind of farming 
activity, the kind of animals and crops, and the kind , of perils they are exposed 
different agricultural insurance covers are applicable. Traditionally agricultural 
insurance can categorized as Animal Insurance and Crop Insurance^.

Animal Insurance

The application of animal insurance in the world especially in the developing 

countries is very insignificant. There exist two types of animal insurances; These are 
Livestock insurance Aquaculture Insurance

Livestock insurance usually covers losses resulting from death, diseases and 
accidental injuries. As single animal policies are very expensive to administer, herd 
insurance is the most common livestock insurance cover in some of the developing 
countries. In some cases, diseases are covered through'governmental programmes.
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Aquaculture comprises the breeding and growing of aquatic animals in inland 

ponds or coastal , waters. It usually covers losses resulting from death or loss.of fish 
stock due to meteorological events, diseases, pollution, algae blooms etc.

Due to the non-availability of consistent information, animal insurance has 
been kept outside the periphery or scope of the current research work. The concepts of 
different crop insurance products are discussed below.

Crop Insurance

Crop insurance'may be of different types according to different criteria. The types as 

per criteria used could'

1. Classic or Traditional Crop Insurance Products
2. New Crop Insurance Products

The different types of crop insurance products are enumerated in details.

3.6.2 Classic or Traditional Crop Insurance Products

These crop insurance products account for by far the bulk of all crop insurance 

written globally. There are two main types, damage-based and yield-based products 

respectively. T^ese are introduced below.

(i) Damage-based Products (e.g., Hail/Named-peril):

Insurance against crop losses from'hail has been insured for many years. This 
type of crop insurance still accounts for a considerable proportion of crop insurance 
worldwide. The policies are based on a measure of the actual damage. The key 

features are as under.
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1. Damage resulting from the peril is localized;
2. Low degree of correlation of risk over a given area;

3. Sum insured is agreed when the policy is purchased;

4. loss adjustment and eventual indemnity based on measurement of the 
percentage of damage after the incidence of the loss event;

5. This type of insurance is not suitable for perils which can impact over wide 
areas, e.g., drought, pest, disease.

(ii) Yield-based Products

Actual Production History (APH) (often simply called “multi-peril crop 

insurance” [MPCI]) provides protection against a loss in yield due to natural causes. 
For most crops, this includes drought, excess moisture, cold and frost, wind and flood. 
The insurance guarantees a yield based on the actual production history. If actual 

production is less than the yield guarantee, the insured will be paid indemnity.

Multi-peril crop insurance (MPCI) products have the defining characteristic 
that insurance is geared to a level of expected yield, rather that to the damage that is 

measured after a defined loss event. Other features arê :̂

1. MPCI policies are suited to perils the nature of which means that their 
individual contribution to a crop loss is difficult to measure;

2. Similarly these yield-based policies are suited to perils which impact over a 

period of time;

3. Establishing a farmer’s yield history provides the basis for determining the 
percentage of shortfall after a loss event;

4. Yield shortfall may be determined on either an area or individual farmer basis.
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3.6.3 Problems of Traditional Agricultural Insurance Products

The reasons for the difficulties in modeling agricultural insurance schemes for 
low income households are manifold. Crop Insurance thus not only affected by 
common problems of insurance but also by problems very specific to the agriculture 
sector.

(1) Common Problems in Insurance

Like many other forms of insurance, traditional agricultural insurance suffers 
from problems arising from asymmetric information, which means that insurers have 
different (mostly less) knowledge about the risks. The asymmetry of information 

causes adverse selection and moral hazard problems^.

Adverse selection

Adverse selection in insurance markets means that only high-risk customers of 

the intended target ^oup purchase.the insurance cover. This leads to a higher loss 

ratio of the actual risk portfolio in comparison with the expected risk portfolio on 

which the premium rate was calculated.

Adverse selection also refers to the situation in which insurers find it 
impossible or very expensive to distinguish between high-risk and low-risk insurance 
applicants. Over time, the low-risk clients drop out of the market. The insurance 
company is left with a pool of very high risk clients with higher than expected 
indemnities, which negatively affects the insurer’s profitability.
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Moral hazard

Moral hazard refers to the situation where the granting of an insurance 
contract can lead clients to reduce their use of good husbandry practices or completely 
.alter their production practices, resulting in higher loss claims. For example, assured 
compensation for flood or hurricane damage to homes can lead to the building of 
more houses in flood and hurricane prone areas than ■ prudent investors would 
otherwise build. Similarly, assured compensation for crop losses in drought-prone 
areas may encourage fanners to grow more of the compensated crops even if they are 

more vulnerable to drought than alternative crops or land uses.

These two problems affect all insurance markets, but ^  worse in the 

agriculture sector, where obtaining, information on a client’s risk exposure and 
assessing individuaMosses is much more difficult. Also the monitoring of client 
behaviour to minimise moral hazard problems is more time-consuming and costly in 

this sector. .

Education/communication

In most of the developing countries the introduction of crop insurance is a 

great challenge as it is very hard to gain trust and understanding for insurance 
schemes. And it is difficult to explain that premium payments are not savings leading 
to repayments if the insurance cover was not needed during the year. The need for 
awareness-raising and trust-building campaigns leads to higher distribution costs for 

insurance companies.
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(ii) Specific problems of agricultural insurance

Correlated risk

In agricultural insurance, an important rule for insurability tends not to hold: 
risks are not completely independent and spatially uncoixelated, as weather events 
tend to affect a large number of farms over a widespread region. Normally, such 
correlated risk cannot be pooled. Especially small rural financial institutions are 
simply not capable of insuring risks affecting most of their customers at the same 
time. The diversification of the risk poitfolio is therefore essential for the financial 

viability of the insurance-companies -  which in turn means that they need the 

possibility to transfer part of the risk to reinsurance providers or international 
financial markets.

High administration cost

A major constraint of agricultural insurance is.the high administration cost. 
While benefits under life insurance, for example, become due with the death of the 
insured (proven by the death certificate), crop insurance usually requires the 

assessment of the de^ee of damage to the insured crops by an expert, with all the cost 

associated with the time for travelling and dealing with the claims procedure. 
Additionally, the danger of fraud is higher, as the insured event can be induced by the 

insured.

Non-transparent and unequal free disaster assistance

' Agricultural insurance also faces the problem that households are not willing 
to pay for insurance if they can expect government compensation for natural disasters 
heavily affecting their crops. While free disaster aid is not a problem for itself but 
often the non-transparent and unequal nature sets wrong incentives.
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In some cases, governmental disaster assistance has also been granted for 

political reasons rather than in response to actual losses sustained by farmers in a 
specific region. Disaster assistance rules must be made explicit and compensation 
must be accessible to every farmer. If only those farmers are compensated who 

decided not to buy insurance cover, the risk-sensitive farmers who have bought the 
insurance cover will be punished for their prudence.

Lack of infrastructure (information and distribution)

In order to calculate and value risks properly, insurance companies need good 

historical data going back at least ten (preferably 20 and ideally 30) consecutive years 
or more. This means that designing agricultural insurance products is very 
challenging, as. most developing countries lack meteorological data for the last few 
decades due to ^ e  deficiency in infrastructure to measure it. Secondly, in rural areas 
the lack of infrastructure affects sales possibilities in.the target regions for agricultural 
insurances. Thirdly, the functionality of insurances products is still new to small 
farmers in developing countries, which makes time-consuming and customer 

education is. necessary.

3.6.4 New Crop Insurance Products

Owing to the dynamism of research and development into new methods of 

managing risk through insurance mechanisms two fairly new group of insurance 
products have been emerged in the crop insurance sector. These are as under^ .̂

(i) Products based on insuring a level of crop revenue,'and
(ii) Products where insurable damage is determined in the basis of an index 

derived from data external to the insured farm itself.
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(i) Crop-Revenue Insurance Products

The essence of this product is to combine production and price risk. 
The combination of production and price are the determinants of gross revenue from a 
given crop. Under normal supply/demand conditions a production shortfall might be 
expected to result in a rise in price. To some extent such a rise will cancel out the 

financial loss for the grower who suffers a production shortfall. But this will only be 

the case if the grower or farmer harvests sufficient crop and sells it at sufficient 
preniium over the expected price. Grop'revenue insurance is designed to meet any 
remaining shortfall in revenue' from crop sales. Frequently, too, crop-revenue 

products involve the determination of loss on an area basis, introducing important 

economies in the loss assessment process.

(11) IndeX'based Insurance Products

In a classic crop insurance policy, evidence of damage to the actual crop on 

the farm, or in die area of the farm, is needed before an indemnity is paid. But 

verifying that such damage has occurred is expensive, and making an accurate 

rneasurement of the loss on each individual insured farm is even more costly.

An index (also kiiown as ‘coupon’) policy operates differently. With an index 
policy a meteorological measurement is used as the trigger for indemnity payments. 

These damaging weather events might be: ‘

❖ A certain minimum temperature for a minimum period of time
❖ A certain amount of rainfall in a certain time period;
❖ Attainment of certain wind speed (for hurricane insurance)
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The classic insurance policy is replaced with a simple coupon. The coupon 

merely gives a monetary sum which becomes payable on certification that the named 
weather event, of specified severity, has occurred. The face value of the coupon may 
be standard, to be triggered once the weather event has taken place for the area 

covered. Alternatively it could be graduated, with the value of the coupon then being 
proportional to the severity of the event.

Index-based insurances pay for losses based on an independent and objective 
measure that is highly correlated with the losses. The insurance becomes due if a 
certain value of the predefined trigger,is met or passed within a specific period of 
time, e.g. temperature, rainfall, etc. There is no individual claims settlement, but all 

people or associations insured are paid from the insurance once the threshold is 

passed. Prerequisites for an index-based insurance are stated below^.

Pre-requisites for index-based insurances:

Index must be a good proxy for the'loss (high correlation). 
Event must be observable and easily measurable, 
Historical data and good infrastructure must be available. 

Measurement must involve a third party to prevent fraud.

Index insurance products offer an apparently practical solution to many of the 
barriers to classic crop insurance for small-scale, dispersed farmers in less developed 
areas of the world. Unlike in traditional agricultural insurance products, asymmetric 
information problems play’ a much smaller role in index-based insurance schemes. 

The index value cannot be influenced by individual fanners. Thus, less asymmetric 
information leads to less adverse selection and reduced moral hazard problems.
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3.6.5 Advantages of Index-based Insurance Products^^

a) Less adverse selection

As indemnification is not based on individual losses, the insurance provider 

can calculate the risk more easily and more accurately, without depending on the 

information provided by the insured. Instead, indemnides are based on widely 

available information and there are few informational asymmetries to be exploited by 

the insured.

b) Reduced moral hazard

Management decisions are not affected by the index contract, as indemnides 
are not.based on the extent of individual losses. .Thus, farmers with index based 
insurance possess the same economic incentives to produce a profitable crop as 

uninsured farmers.

c) Reduced administration cost

Index-based insurance policies can reduce administration cost tremendously: 
not only do expensive on-farm inspections to assess the individual risk exposure and 
costly individual loss assessments .become redundant, but the standardisation of 
contracts and easier claims settlement also make index based insurance schemes much 

more cost-efficient.

d) Standardised and transparent structure

Index-based insurance contracts can be uniformly structured, which hot only 
reduces insurance costs but also increases the number of potential distribution 

channels.
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e) Availability and negotiability

Being standardised and transparent, the contracts can be traded in secondary 
markets by the insurance companies, which facilitate risk transfer and portfolio 

diversification.

J) Flexibility and adaptation

In contrast to traditional agricultural insurance products, which cannot usually 

be tailored to the individual needs of farmers in a certain region, index-based 

insurances allow insurers to provide tailor-made solutions without extensive work on 

the product design.

g) Reinsurance function

Index-based insurance can be used to transfer the risk of widespread correlated 

agricultural production losses more easily to the international reinsurance market 

Microfinance institutions can use index-based insurance as a means of hedging their 
loan portfoliô ®. An important factor is the right quotation. International Reinsurers 
cooperate closely in the development process of such products.

3.6.6 Disadvantages of Index Based Insurancê ^

a) Basis risk

One of the major disadvantages of index-based insurance solutions is the 

portion of risk that is not correlated with the measured index, called “basis risk”. As 
indemnification is not based on actual losses, but triggered by the index, there is a 
potential mismatch between the insurance payout and the actual losses of the farmer, 
if a regional weather event does not trigger the cover, an insured farmer will get no 
compensation even though he is heavily affected by this event (basis risk).
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b) Simplicity versus reduction of basis risk

When designing an index-based insurance scheme, insurance companies have 
to choose between a simple trigger structure (leading to lower design and 

administration cost) and reducing the amount of basis risk to be borne by the insured 
farmer. The more triggers defined in the scheme, the more complicated and costly the 
insurance policies are for farmers, who at the same time benefit from a reduced basis 
risk. The design of index-based insurance schemes is therefore crucial, requiring 

careful consideration and several consecutive pilot tests.

c) Forecasts

If index-based insurance contracts can be bought at any time throughout the 

year, forecasts can cause a situation of short-term asymmetric information about the 

likelihood of an event. This creates potential for inter-temporal adverse selection. 
Insurers usually avoid this problem by only offering the policies up to a certain date, 
before weather forecasts for the critical crop period can be taken into account for the 

purchase decision.

d) Micro Conditions

Frequent, localized events which would often trigger payouts make the 
application of index-based contracts, difficult. Microclimates do not play a critical role 
in index-based insurance schemes, as they rarely exist and are usually incorporated in 
the index. Other micro conditions such as different compositions, of the soil, an 

uneven terrain of the field may also lead to different crop yields.

3.6.7 Comparative Study on Crop Insurance Products

On the basis of the above hypothetical discussions, a comparative study on 
strengths, weaknesses, opportunities and threats of different categories of crop 
insurance products may provide a clear perception on the subject matter. The findings 

of the study have been demonstrated in the Figure 3.3
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3.7.1 Concept of Reinsurancê ^

Reinsurance is insurance for insurers. When the total exposure of a risk or 
group of risks presents a hazard Beyond the limit which is prudent for an insurance 
company to hold,, the insurance company may. puirchase reinsurance. As a 
consequence, the insurance companies transfer part of un-diversifiable or extreme risk 

in their portfolio to reinsurance companies. This purchase is also known as ‘ceding’. 
Just like insurance, reinsurer pays a premium for taking on a portion of the risk from 

insurers. Reinsurance has many advantages. These are as under.

(i) It Levels out the results of the insurance company over a period of time;

(ii) Limits the exposure of individual risks;
(iii) Reinsurance may increase an insurance company’s solvency margin (percent 

of capital and reserves to net premium income) as well as financial strength; 

and-

(iv) The final result is a stable loss ratio for the insurer over the period of 
insurance.

Reinsurers seek to operate across boundaries in order to build globally 

diversified portfolios.

3.7 Reinsurance  IN A gricultu^

3.7.2 Types of Reinsurance Contract

Traditionally reinsurance agreements can. be “proportional” or “non
proportional.” With “proportional” agreements insurers and re-insurers divide 
premiums and losses in a contractually defined proportion, while with “non
proportional” , agreements the insurer usually pays all losses up to a defined amount 
and the reinsurer indemnifies for losses above that limit. “Quota-share” and “surplus” 
reinsurances are examples of proportional reinsurance agreements. “Excess of loss” 
and “stop loss” reinsurances are examples of non-pfoportional reinsurance 

agreements.
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(i) Proportional Reinsurance Contract

Under a Quota Share treaty the reinsurer shares proportionally in all losses 

and receives the same proportion of all premiums as the insurer, less commission. 
Proportional reinsurance is often recommended in the start up phase of new programs 
when an insurer has little experience with that class of business, and often limited to 
capital or reserves for the purposes of retaining risk. The drawback is by ceding a 

high proportion of the premium to re-insurers, the company does not build either its 
reserves or the profits for its shareholders.

Another form of Proportional Treaty is a Surplus Reinsurance Treaty where 

the reinsurer, is bound to accept the surplus liability over the insurance company’s 
retention of the risk. Insurance company generally uses surplus treaties to underwrite 

much larger risks.

(ii) Non Proportional Reinsurance Contract

In the case of Non Proportional Treaty Reinsurance the reinsurer agrees to pay 

all losses which exceed a specified limit arising from an insured portfolioi. The limit is 

.usually set by the reinsurer and may be monetary e.g. Excess of loss or a percentage 

e.g. Stop loss. The Stop Loss reinsurance rates charged by the reinsurer are 
calculated independently of the original gross premium rates for the insurance 
charged to the insured. Stop Loss Treaties are appropriate to situations where the 
insurer has accumulated experience over time, it has accumulated reserves and 
developed a stable portfolio and it is actively seeking to retain and expand its original 
premium and profits.
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Securitization is an alternative to traditional reinsurance through which 

catastrophic risks are transferred to capital markets in the fonh of financial securities. 

The alternative risk transfer market (ART) is composed of two segments -  risk 
transfer though alternative risk carriers such as captives and the capital markets, and 
risk transfer.to re-insurers through alternative products.

The capital markets have entered into the reinsurance business through the 

.provision of alternative risk transfer and financing instruments. To date these products 
have by and large been underwritten in developed economies for catastrophe 

exposures such as earthquake, flood, hurricane or terrorism. Pollner et al (2001) 
identified the following main instruments available through private capital markets in 

the US, Europe and Japan^;

• Catastrophe Bonds;

• Contingent Surplus Notes;

• Exchange Traded Catastrophe Options;

• Catastrophe Equity Puts;

• Catastrophe Swaps;

3.7.3 Alternative Risk Transfer and Reinsurance Market

Finite risk reinsurance is an alternative risk transfer product. ART products 

can be customized to meet a client’s specific need and can include a large finance 
component. Finite risk reinsurance represents a shift in the risk management spectrum 

from traditional risk transfer towards risk financing. Finite risk covers are multi-year 

contracts which, by taking into account individual loss experience and investment 
returns, reduce the client’s cost of risk management. However, while the year-to-year 
volatility in loss payments is reduced, the total amount of risk transfer over the 
contract period is limited.
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Guy Carpenter (An international Agricultural Risk Management Agency) 

estimates global agricultural reinsurance premiums about US$ 1.3 billion in 2005. 

Slightly over 57% of this agricultural reinsurance business ori^nates for North 
America (USA and Canada) and the remaining 43% is worldwide^.

Table 3.1 lists the leading specialist agricultural re-insurers with the best 

estimates of their market share of agricultural reinsurance premium. SwissRe and 

MunichRe are the largest agricultural reinsurers respectively with about 25% and 20% 
market share. In 2005 SwissRe acquired GE Frankona and from June 2006 the 

companies have commenced underwriting as a single entity. In recent years various 
Bermudan reinsurers have entered the crop reinsurance market.

3.7.4 Agricultural Reinsurance Market

Table: 3.1

List of Leading Agricultural Reinsurers in 2005

Company % Market Share
SwissRe (+former GE Frankona portfolio) 25%
MunichRe 20%
ParlnerRe 7%
HanoverRe 7%
Bermudan Reinsurers (e.g. Axis Specialty) 7%
EnduranceRe 7%
Lioyds ot London (e.g. Limit, Syndicate btie) . /%
Convarium 5%
SCOR ' 5%
Other (e.g. ParisRe) ±10%

Source: www.^vcarp.com

In comparison with other life and non-life reinsurance markets, the growth in 
agricultural reinsurance market is very insignificant. Presently the World Bank has 

taken special initiatives to strengthen the position of international agricultural 
reinsurance market.
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C H A P T E R -IV

HISTORICAL. BA C K G R O U N D  OF  
A G R IC U L TU R A L IN SU R A N C E



Farming is. inherently one of the riskiest economic activities. In the absence of 
formal risk sharing/diffusing mechanisms, farmers relay on traditional modes and 

methods to deal with production risk in agriculture. Agricultural insurance is one 
method by which fanners can stabilize farm income and investment from the 
disastrous effect of crop losses due to natural hazards or low market prices. Crop 
insurance not only stabilizes the farm income but also helps the farmers to initiate 
production activity after the bad agricultural year. It forms an important component of 
safety-net programmes of a nation.

Most of the developed countries have devised different models of insurance to 

safeguard the interest of the farmers. There are two major categories of agricultural 

insurance: single and multi-peril coverage. Single peril coverage offers protection 

from single hazard while multiple-peril provides protection from several hazards.

Historically, the first type of crop insurance to be offered was single peril for 
hail in Europe and North America in the 19* century. In the developing world, there 
were some early adopters of single peril and mutual insurance products--Uruguay 
(1914) and Mexico (1926). However, in most of the countries, the federal or national 

government, in collaboration with provincial government, provides multi-peril 
insurance coverage, to the farmers. In the 1930s, the U.S. government started to 
experiment with multiple peril policies as a means to help fanners recover from the 
devastating effects of the Great Depression and the Dust Bowl (a prolonged drought 

that affected the Plain states) \

After the World War II, the. use of this product was introduced in Western 
Europe and Japan. I^ter on it spread to African, South Asian, and Latin American 

countries.

The cunent research work is heavily concentrated on agricultural insurance in 
India. However, to understand the growth and development of agricultural insurance 

international experiences of some relevant developed and developing countries have 

been taken into account.

4.1 Introduction
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In the developed countries, the four leading markets are found in the United 
States, Canada, Spain, and Japan.

4.2.1 USA

Agriculture insurance was originated in the United States of America during 
the last part of nineteenth century. Private sector insurers had provided single peril 

insurance products (hail, fire, flood, frost, wind, etc) efficiently for a long time. The 
first attempt of providing multiple-peril crop insurance was made in 1899 by a private 
company, Realty Guaranty Company of Minneapolis. However, the company 
discontinued the programme within two years .̂ Similar attempts were made during 
1917 by three private companies in North Dakota, South Dakota and Montana and 
suffered heavy losses because of drought .̂ Many other companies entered into the 

field of crop insurance and vanished over time.

Finally, Federal Crop Insurance Act was passed in 1938 and Federal Crop 
Insurance Corporation (FCIC), an agency within the U.S. Department of Agriculture, 

was established to implement the crop insurance programme in USA. Wheat was the 
first crop that got insurance cover in 1939 under the federal multi-peril crop insurance 

policy .̂

At the very early stages the overall performance of the federal crop insurance 
programme was disappointing. Loss ratios for the entire programme has been found to 
be substantially higher than 1.0, indicating serious problems with the scheme. Federal 
crop insurance programme' was actually terminated for a short period of time in early 
1940s. The . U.S. Congress passed an amendment in 1947 and the programme 
expanded gradually into new counties and new crops. The federal crop insurance is 
available for over fifty different crops in 3,000 counties across the United States. It 
covers all natural risks, including losses from droughts, excessive rain and storm 

damage®.

4.2 Agricultural  Insurance in  Selected  D eveloped  Countries
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Further, the Federal Crop Insurance Act (FCIA) of 1980 has made significant 

changes in the scope and.objectives of U.S. crop insurance prdgrammes. This Act was 

aimed at creating an insurance programme that would replace USDA's disaster 

assistance programmes while operating on actuarially sound basis with limited 
government financial assistance. ,

In spite of the changes brought about by the 1980 Act, the rate of participation 
.in the Federal Crop Insurance Program averaged 27 per cent of insurable acres for all 

crops in the U.S. during 1985-1990®. Low participation rate indicated that the 
programme was not fulfilling the objective for which it was designed under the 
Federal Crop Insurance Act of, 1980. Concerns have been raised regarding the 

actuarial soundness and limited participation of the programmes’.

The 1990 Farm Bill proposed for repealing of the Federal Crop Insurance 
Programme and replacing it with several disaster assistance programmes owing to 

limited participation rate in Federal Crop Insurance Programme. However, these 

proposals were not adopted in the final legislation and multiple peril crop insurance 
was retained as a safety-net programme in U.S.A.

Reforms in agricultural insurance in the USA

Multiple peril insurance has largely been provided directly by the U.S. 
government or backed by the U.S. government since a reform in 1994. Up until 1994, 

U.S. Department of Agriculture (USDA) delivered most of the multiple peril crop 
insurance but it was a largely underdeveloped market because extensive commodity 
support programs and ad hoc disaster bailouts dating back to the 1930s reduced the 
incentives for famers to participate in government supported multiple peril insurance 

schemes. .
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However, with reforms in insurance programs in 1994 and the Farm Bills of 
1996 and 2000, incentives changed. Now private insurance companies, backed by 

government reinsurance facilities, premium subsidy payments to farmers, and 
administrative and operational cost subsidies, are the dominant providers of multiple 

peril insurance. The acreage covered by insurance has more than doubled compared to 

early 1990s levels. In 2000, over 200 million acres were covered compared to 80 
million in 1992. Total cultivated area was approximately 500 million acres*.

Current Trends

At present two broad categories of insurance products are offered, yield and 

revenue. Within the yield category there are three specific products: actual production 

history (APH)i catastrophic, and group risk plan. Within the revenue category are four 
specific products: crop’revenues, revenue assurance, income protection, and dollar 
revenue insurance. Four major crops (com, wheat, soybeans, and cotton) are covered 

and accounted for 75% of risk premiums paid in 2001®.

Area-yield and/or area-revenue buy-up insurance policies are offered through 

the FCIP for some crops and regions. The areas for these policies ^ e  defined along 
county boundaries. On a per acre insured basis, area-level insurance products tend to 

be less expensive than farm-level insurance products.

Most FCIP policies trigger indemnities at the farm (or even sub-farm) level. 
Yield insurance offers are based on a rolling 4-10 year average yield known as the 
Actual Production History (APH) yield. The federal government provides fanners 
with a base catastrophic yield insurance policy at free of any premium costs. Farmers 
may then choose to purchase additional insurance coverage beyond the catastrophic 
level at a federally subsidized price. This additional coverage often called “buy-up” 
coverage for yield or revenue insurance. Farm-level revenue insurance offers are 
based on the.product of the APH yield and a price index that reflects national price 

movements for the particular commodity.
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The federal government also provides a reinsurance mechanism that, allows 

insurance companies to determine (within certmn bounds) which policies they will 

retain and which they will cede to the government. This arrangement is referred to as 
the standard reinsurance agreement (SRA). The SRA is quite complex with both 
quota-share reinsurance and stop losses by state and insurance pool, however, in 
essence, it allows the private insurance companies to adversely select against the 

government. This is considered necessary since the companies do not establish 
premium rates or underwriting guidelines but are required to sell policies to all 
eligible farmers.

The efficiency, equity, and. cost effectiveness of the U.S. program are not 
good. The total cost to the government in 2001 was. $2.5 ,billion. Premium subsidies 
^ e  increasing. In 2001, the premium subsidies amounted to $1.8 billion up from 

$700,000 in 1992. The subsidies paid to private insurance companies had jumped to 
$648 million from $225 million in the same, period*®, ^ s s  ratios (indemnities paid out 

/ premiums paid'in) have been persistently above one (the breakeven point) for most 
states and all crops for the last 20 years. Moreover, the benefits are concentrated. 
There are approximately 3 million farmers but only a small fraction participates in 
government backed insurance schemes. Those who participate tend to be large, highly 

educated, and well capitalized farmers. Lx)W-income, small-scale, and specialty crop 

producers are largely excluded” .

4 .2 .2  Canada

Agricultural insurance in Canada dates back to 1939 when the federal 
government started to provide disaster assistance to grain producers on the prairies. 
Since then, a tripartite system has evolved that consist of three separate programs:

1. Crop Insurance (Cl),
2. The Net Income Stabilization Account (NISA) and
3. The Agricultural Income Disaster Assistance (AIDA).
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The stated objectives are to provide income stabilization and a safety net to 
fanners and at the same time maintain, actuarial performance. The programs are 

administered at the level of provincial governments and no private insurance 

companies are involved. The Federal government sets general frameworks and shares 

program costs with provincial governments, but the latter have flexibility to modify 
the products to suit the specific needs of fanners in their jurisdiction.

The Crop Insurance Program (Cl) provides a yield guarantee based on 
historical yield data for the farm. If production falls below a yield trigger an 
indemnity will be paid covering 80-90% of the difference between the trigger and 

realized yield.

The product is multiple perils covering all losses due to natural hazards, 

excessive moisture, uncontrollable diseases, and pest's. In 1999, 100,000 or 50% of all 
farmers participated and 50 million acres where insured, constituting 55% of all crop 
and forage acreage^  ̂ For most of the 1990s, the loss ratio was favorable, less than 

one, except for 1992-93. The Federal and provincial govenunents each pay 25% of 
the total premium and 50% of the administrative costs.

The second part of the system is the Net Income Stabilization Account (NISA) 

that is a matching savings program intended to help farmers achieve long-term 
income stability. Producers who file farm income tax statements can participate in the 

program. The Government matches on a 1:1 basis deposits made by fanners in 
participating financial institutions of their choice up to 3% of eligible net sales 
income. It is the difference between gross sales and net purchases of primary 

commodities with the exception of diary, poultry, and eggs. Withdraw^s can be made 

from the account when certain triggers are struck, either the Stabilization or Minimum 

Income Trigger* .̂

The last part of the system is the Agricultural Income Disaster Assistance 
program. The program is designed to help farmers suffering from shocks that are 
threatening the viability of their farm business. The federal govemment funds 60% of 
the cost of the program and provincial governments the remaining 40%.
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Growth and Development of agricultural insurance in Canada

Repeated attempts have been made by the Canadian farmers since the early 
1920s to obtain some form of systematic protection against the effects of highly 
variable and uncertain crop yields. In western Canada a private insurance company 
entered into crop insurance business but after a short but costly experience quit, the 
business.

In 1939, Prairie Farm Assistance Act (PFAA) was introduced by the Canadian 
government as an early attempt in the field of crop insurance. This Act provided 
limited protection to the grain producers in the Western Canada but it provided no 
protection to farmers producing other crops or to grain producers in other provinces. 
A one per cent levy was placed by the PFAA on all grain marketed through the 
Canadian Wheat Board. If the yields fell below the specified level, all producers of 
that township who grew the crops received an indemnity. The maximum amount of an 
indemnity that an individual farmer would receive was not more than $800.00 per 
year. During 1939 to 1968, the total levy collected was $196 million while the total 

indemnities paid to the producers was nearly $370 million dollars and the average loss 
ratio for the programme was estimated as 1.88̂ .̂

All the 10 provinces in Canada are actively participating in the crop insurance 

programme through cost sharing agreements with the federal government. The 

provinces have substantial flexibility in designing their own crop insurance policies 
under FCIA. Currently, 25 per cent of the farmers' premiums and 50 per cent of 
provincial administrative costs ^e  contributed by the federal government. On the 
other hand, if the provinces pay all the administrative costs, the federal government 
will contribute 50 per cent as the premium subsidy. The federal government also 
provides loans to provincial crop insurance commissions as a reinsurance agreement 

if indemnities exceed cash reserves.
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The crop insurance' programme covered over 43 million acres of farm crops 

since its inception in 1959 till 1994 and paid indemnities to the tune of $4.4 billion. 

The average loss ratio (indemnities paid/premiums paid by farmers) for Canada was 

estimated as 2.03 without administrative costs and 2.37 with administrative costs 
during 1974-94. In other words, Canadian farmers received an average of $2.03 for 
every dollar contributed as premium for crop insurance over a period from 1974 to 
1994. The total premium revenue was $3.9 billion as against $4.4 billion paid as 
indemnities during 1959 to 1994*®.

Current Trendŝ **

In 2003 Canada revised its agricultural risk management programs. The 
“Business Risk Management” element of the new. Agricultural Policy Framework 
(APF) is composed of two main schemes: Production Insurance and Income 

Stabilization. . •

The Production Insurance (PI) scheme offers producers a variety of miiltiple- 
peril production or production value loss products that are similar to many of those 
sold in the United States. One major distinction, however, is that the Canadian 
program is marketed, delivered, and serviced entirely and jointly by federal and 
provincial government entities.

Production insurance plans are offered for over 100 different crops, and 
provisions have been made to include plans for livestock losses as well. Crop 

■insurance plans are available, based on individual yields .or area-based yields.

Insurance can also be purchased for loss of quality, unseeded acreage, 
replanting, spot loss, and emergency works. The latter coverage is a loss mitigation 
benefit meant to encourage producers to take actions that reduce the magnitude of 

crop damage caused by an insured peril.
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Beginning in 2004, the Canadian Agricultural income Stabilization (CAIS) 
scheme replaced and integrated former income stabilization programs.

CAIS is based on the producer’s production margin where a margin is 
“allowable farm,income" that includes proceeds from production insurance, minus 

"allowable (direct production) expenses”. The program generates a payment when a 
producer’s current year production margin falls below that producer’s reference 
margin. It is based on an average of the program’s preyious five-year margins less the 
highest and lowest.

One important feature of CAIS is that producers must participate in the 

program with their own resources. In particular, a producer is required to open a CAIS 

account at a participating fmancial institution and deposit an amount based on the 

level of protection chosen (coverage levels go from 70 percent to 100 percent of the 
"reference margin”). Once producers file their income tax returns, the CAIS program 
administration uses' the tax information to calculate the producer’s program year 

production margin.

If the program year margin declined below the reference margin then some of 
the funds ifrom producers’ CAIS account will be available for withdrawal. 
Governments, match the producers’ withdrawals in different proportions for different 

coverage levels.

4.2.3 Spain

Spain has very variable rainfall and climate pattems due to its topography and 

location. Spain is situated at the meeting point of two weather systems one originating 
in the Atlantic Ocean and the other in Mediterranean Sea. Agricultural insurance in 
Spain dates back to the 1920s and has been marked with a strong tradition. One of the 
oldest insurance companies MAPFRE (La Agrupaci6n de Propietarios de Fincas 
Rijsticas de Espana) established a farmers mutual insurance scheme in 1933, During 

the 1920s and 30s, the industry experienced many losses and reversals^’.

110



The current system of agricultural insurance evolved on 1978. It is a public- 
private partnership involving three key actors. State Entity for Agricultural Insurance 

(Entidad Estatal de Seguros Agrarios (ENESA)), an agency of the Ministry of 

Agriculture, Fisheries, and Food, designs and administers the program. While a pool 

of sixty private insurance companies, Combined Grouping of Spanish Agricultural 
Insurance Companies (Agrupacion Espaiiola* de Entidades Aseguradoras de los 
Seguros Agrarios Combinados (AGROSEGURO)), sells and services the policies. 
Consortium for Insurance Compensation, (Consorcio de Compensacion de Seguros 
(CCS)), is a public enterprises under the control of the Ministry of Economy that 
provides obligatory reinsurance**.

Each year ENESA develops an operational plan stipulating which 

commodities will be insured and what risks to be covered, ranges of premium 

subsidies, and deadlines for purchase. AGROSEGURO specifies terms and conditions 
for each product and makes regional differentiations in premium rates in accordance 
with level of risk exposure and cost of administration and reinsurance. Then 
AGROSEGURO sells the policies through its network of 60 companies and each 
company is responsible for monitoring and loss adjustments for the policies it sold. 
Obligatory re-insurance is* purchased from CCS and additional risk can be ceded to 
private reinsurance companies in excess of what CCS will accept. The objectives of 
the program is to achieve universal coverage, insure all agricultural, risk, and provide 
income stabilization, while maintaining actuarial soundness. In addition, the system is 
highly participatory and marked by constant change and reformulation in product 
design based on feedback from farmers, cooperatives, and insurance companies.

The system started out with a few products and now expanded rapidly 

covering virtually all crops and the economically most important type of livestock. In 
1980, 5 products were offered for 10 commodities. In 2000, 63 different products 
were offered covering 130 crops grown in the country, three types of livestock (cattle, 
sheep, and goats) and five types of fisheries. Fanner participation is 31% and 45% of 
the cultivated area is insured. The most widely insured crop in are tobacco (90%), 
•winter grains (80%), fhiits (40-70%), citrus (30-50%), and vineyards (45%). The least 

insured commodities are olives, cotton, and vegetables*®.
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Public subsidies go up 45% of the premium and average outlays in a year are 
about 151 million Euros. The average loss ratio for the period 1980-1999 was 113%. 
The program has been reporting loss ratios less than one for most of the 90s and in the 

first part of the new millennium. Overall, the system is not viable if the administrative 
subsidies are counted.

The strengths of the program are a participatory structure and excellent 
commodity coverage. The participation rate is 31% and a slew of actors are involved 
in the design of products, most importantly farmers themselves. The weaknesses are 
that the system lacks of efficiency and long-term viability. It attempts to insure all 

risks in virtually all conditions, when not all risks are insurable. Actuarial 

performance is purchase by substantial premium subsidization to avoid adverse 
selection and through massive investments in monitoring to control moral hazard.

Similar to the United States and Canada, insurance policies offered cover 
multiple perils in a combined program. Policies are available for crops, livestock, and 
aquaculture activities, with these risks being pooled across the country by 
Agroseguro. Unlike the United States and Canada, fanner associations are more 
actively involved in implementation and development of agricultural insurance. 
Government has reserves to cover extreme losses, and as a final resort, the 
government,treasury is used to cover losses that may occur beyond these reserves..

In the 2002 Insurance Plan, there were 65 insurance products/programs, 

including a program to - insure the fixed costs of agricultural cooperatives that 

experience climate induced losses. In 1990, there were 36. The 60 companies 
involved use a large cadre of well-trained and highly professional claims adjusters. 
ENESA actively coordinates with provincial governments and producer associations 
to adapt products to local conditions. As a result of the growing complexity, the 
annual cost to the State has risen from 74 million Euros in 1978 to 2.5 billion Euros in
2002. Indemnity payments cover between 65-100% of losses and historically 
indemnity payments plus administrative costs have exceeded premium payments. The 
variety of products and intensive monitor combine to attract clients and reduce losses.
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The comprehensive ex ante insurance scheme minimizes the, need to make 
extraordinary budget allocations for disasters. The main political rationale for the 
insurance program is stability in fiscal outlays. Because the insurance budget is 
planned every year and types of coverage are so extensive, ad hoc disaster payments 

and s h ^  drops in farm tax collections are avoided. Effective demand for public 
emergency relief is lowered and a strong incentive provided to increase the demand 
for insurance through the sense that farmers are not eligible for disaster relief if they 
have not purchased insurancê ®.

4.2.4 Japan

In Japan, crop insurance proposals were first coined during 1920 and after a
i ' •

prolonged debate on the subject; Agricultural Insurance Law was enacted in 1938. 
The crop insurance scheme was implemented from April 1939 and provided 
nationwide coverage for paddy rice, wheat, barley and mulberries^*.

The Agricultural Insurance Law was amended after the Second World War in 

1947. This amendment provided multi-peril insurance and at the same time subsidy 
was increased from 15 per cent of the premium to about one half.

Japan is the only country that has been successful in implementing crop 

insurance scheme on a nation wide basis and is reckoned as the worlds largest in 

terms of tibe number of fanners insured.

The striking difference with Japan when compared to other developed 
nations is small-scale cultivation where the basic unit of insurance is essentially 
the owner-operated family farm. Moreover, the Japanese agricultural insurance 
scheme has no direct linkage with formal credit institution unlike in western 
developed countries like USA and the Asian developing countries like Indiâ .̂

113



Some of the essential features that contributed to the success of Japanese crop 
insurance scheme are listed below^;

1. Implementation of crop insurance programme is compulsory as stipulated by 
laws and ordinances.

2. Farmer’s participation is compulsory. A large amount of government subsidy 

is provided for administrative expenses as well as for premium payments,

3. The government itself conducts the reinsurance business in order to carry out 
the insurance programme smoothly.

4. Existence of structurally well established National Agricultural tosurance 

Association (NAIA) that conduct research, carry out publicity and organize 
training courses on agricultural insurance programme.

5. The operational dynamism of “Farmers Associations” that shoulder the 
responsibility of the entire crop insurance operations at the gross roots level.

Fanners Association:

The farmers association is an organization established in each locality 
(village, town or city) with all the farmers in that area whose planted acreage 
exceeds a prescribed minimum. This association is basically responsible for the 

entire operation of crop insurance scheme at the gross roots level. It undertake 
the basic activities such as making mutual relief contracts, collecting premiums from 
the insured, making loss assessments, paying indemnities and proving the 
fanners with loss-prevention guidance (extension).
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. The association also has an autonomous function of electing the leaders 
of the federation, communicating their needs to the higher levels, retain some 

portion of the premium collected in the form of deposits and carry out loss- 

prevention activities of their own.

The Japanese crop insurance programme derived the following benefits out of 
these farmers association-

1. The government of Japan has developed necessary instruments to fix the 

inherent risks associated with the crop insurance programme such as 
moral hazard and adverse selection.

2. Immediate appraisal and rapid loss assessment procedures are absolutely 
essential as the farmers may wish to harvest the undamaged-part of the 
affected crop in due time when ever there was a catastrophe.

3. Agricultural insurance progiramnie requires a large number of trained 
personnel capable of responding immediately to appraise the losses. This 
function is being effectively carried out by the association.

4. Another important activity, the association under takes is the loss 

prevention guidance to the farmers.

5. It brings down the unit cost of the production by purchasing the inputs 
in bulk and distribute to the farmers.

6. It also facilitates for marketing of the produce besides bargaining for better
24price .
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In developed countries, government risk management programs are as much 
about income transfers as they are about risk management. Developing countries 

cannot afford to facilitate similar income transfers to'large segments of the population 
who maybe engaged in farming. Nonetheless, a larger percentage of the population in 
developing countries is typically involved in agricultural production or related 
industries-, therefore, catastrophic agricultural losses will ^ve  a much greater impact 
on GDP than in developed countries.

There are various reasons for developing counUies to avoid adopting 

approaches to risk management similar to the ones adopted in developed countries. 

Clearly, developing countries have more limited fiscal resources than developed 
countries. Even more importantly, the. opportunity cost of those limited fiscal 

resources may be significantly greater than those of a developed country. Thus, it is 
critical for a developing country to (jonsider carefully how much support is 

appropriate and hpw to leverage limited government money to encourage agricultural 
insurance markets.

Policy makers should also carefully consider the structural characterisdcs of 

agriculture for different countries. Farms in developing countries are significantly 
smaller than farms in countries like the United States and Canada. Smaller farms 
imply higher administrative costs and portion of these costs are related to marketing 
and servicing (loss adjustment) insurance policies. Another portion is related to the 

lack of farm-level data and cost effective mechanisnis for controlling moral hazard.

Developing countries also have far less access to global crop reinsurance' 
markets than do developed countries. Reinsurance contracts typically involve high 
transaction costs. Reinsurers must understand every aspect of the specific insurance 
products being reinsured (for example, underwriting, contract design, ratemaking, and 
adverse selection and moral hazard conUrols). Some minimum volume of business or 
the prospect for strong future business must be present to rationalize incurring these 

largely fixed transaction costs.

43  E xperiences of D eveloping  Countries
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The enabling environment to gain confidence in contract enforcement and the 

institutional regulatory environment are critical to create trust that must be present for- 

a global reinisurer to become involved. These components are largely missing in 
developing countries.

The development patterns of agricultural insurance in the developing countries 
are just about identical. In recent times the Food and Agriculture Organization (FAO) 

of United Nation, World Trade Organization (WTO) and other international bodies 
have taken wide-ranging initiatives to popularize agricultural insurance’progranunes 

in the developing countries.

Among the developing countries India, Uruguay and Mexico have made 
noteworthy achievements in implementations of agricultural insurance programmes. 

The agricultural insurance patterns of Uruguay and Mexico are discussed below.

43.1 URUGUAY

Agricultural insurance in Uruguay was first commenced in 1914. Between 
1914 and 1993, it was under state monopoly. Hie State Insurance Bank (Banco de 
Seguros del Estado) was the only entity permitted to issue policies. Since then the 
industry has liberalized and there are total of eighteen companies but in the area of 
agricultural insurance only three entities are active—^Banco de Seguro del Estado 
(BSE), MAPRE, and La Compania Cooperativa de Seguros (SURCO). Among them 
BSE is the dominant actor and they all offer very similar multiple peril policies and 

rely on a 35% government subsidy for premiums^.

The basic policy covers estimated yield losses from hail with additional buy 
up polices available for fire, frost, excessive rain, and wind. Levels of coverage vary 
by risk—100% guarantee for hail damage, 80% guarantee for fire damage, and 

between 80-100% for other perils;
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The claim adjustment process is identical for all three companies. The 
policyholder or legal representative of that person must accompany the claims 

adjustor in the field and payments are made based ori calculated damages. If there is a 
dispute, it is settled by arbitration..

The agricultural insurance market is quite small, the crop cycle 2000-01, 
1,400 policies were issued, insuring 160,^87 ha for a value of US$44 million. The 
premium volume was US$2.3 million. Agricultural insurance covers 2% of the 
fanners and less than 1% of the total cultivated area of Uruguaŷ ®.

Agricultural insurance in Uruguay for a long time has been seen as a 

“government endeavor” and private companies and re-insurers have expressed little 
interest in this market segment. Since 2001, the Ministry of Agriculture has been 
trying to rationalize the system by undertaking studies to design a new, more rational 
insurance scheme to replace the present anemic private sector efforts and the very 
expensive and nontransparent “post disaster emergency payments and debt 

forgiveness” schemes.

The major impediments are lack of a set of complementary well coordinated 
supporting institutions and the lack of a clear legal and regulatory framework. To 
oyercome the problems an interdepartmental working group that includes persons 
from the Ministry of Livestock Food, and Fisheries (MGAP), the Weather Service, 
the National'Agriculmral 'Research Institute, was formed in 2003 to promote the 

introduction of agricultural insurance.

The purpose of the working group was to drafting a new law and in starting a 
pUot -insurance scheme. The draft Agricultural Insurance Law that replicates the 
ENESA model from Spain has been prepared and the pilot launched. MGAP has been 
receiving technical assistance from Agroseguros, a Spanish consortium of insurance 
companies. Spanish insurance companies are advising the Uruguayan government.. 
Proposal has been given to introduce an area yield product, and to establish a separate 
catastrophic emergency disaster fund open to only those that purchase crop 

insurance^’.
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Crop insurance in Mexico dates back to 1926. Agricultural cooperatives often 

constituted special funds to cover income shortfalls caused by natural disasters. The 
funds did not work well due to the long time needed to capitalize them and the 
frequency of shocks experienced. In 1955 the government attempted to provided 
reserves and guarantees to the. ‘mutualist’ companies. In 1961, the government 
through Aseguradora Nacional Agricola y Ganadera S. A. (AN AGS A) started to 
directly retail an all risk crop insurance product with a 45-61% subsidy in the 

premium^.

The most important feature of the ANAGSA program was that crop insurance 
was a prerequisite for approval from loans from the state owned agricultural 
development bank and indemnity payments were made via the bank so that the bank 
could cancel outstanding debts first before paying the farmer for losses. Thus this 
program was in essence “bank insurance”. The high losses, high administrative costs, 
the premiums were set low and hardly varied. As a result, the company experienced 
repeated heavy losses, eventually forcing its closure in 1990.

In that year, AGROASEMEX, replaced ANAGSA, as the state crop insurance 
company, but operated in a liberalized, setting. It competed against five private 
companies under the same set of rules and regulations and all premium subsidies went 
directly to producers. With the technical support of AGROASEMEX some 200 

mutual insurance funds benefiting groups of farmers.

During the decade, AGROSASEMEX offered multiple risk products for both 
crops and livestock. It used a premium subsidy of 30% and diminished moral hazard 
problems by insuring 70-90% of total value as opposed to 100% value as was the case 
with ANAGSA. As a result of better use of modem underwridng techniques, such as ̂ 
deductibles to combat moral hazard, the company posted loss ratios of 78.6% for 

livestock and 64.6% for crops in 1999 ’̂.

4.3.2 MEXICO
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In 2000, AGROASEMEX transformed into a second tier institution primaiily 
providing reinsurance and secondarily working to promote and development the 

industry by providing technical assistance to the mutual funds, developing innovative 

instruments (parametric and catastrophic bond products).

Being'only reinsures of local private insurance companies (only five offer crop 
insurance products) and about 200 mutual insurance funds (Fondos de Aseguramiento 
or FONDOS), AGROASEMEX serves as a technical adviser to the FQNDOS, and 
manages the Federal premia subsidy program for the FONDOS.

The FONDOS are mutual insurance funds that allow farmers to pool resources 

and insure themselves as a group. The FONDOS tend to be in low-income regions of 

the country. The risks covered are drought, excess moisture, frost, hail, fire, wind, 
plant infestations, and livestock diseases, accidents, incapacity  ̂and forced sacrifices. 
AGROASEMEX-s program is more cost effective.

For example, its ratio of indemnity to reinsurance averaged 13.06% for the 
period 1991-96. Since 2000, AGROASEMEX has been performing more efficientlŷ ®.
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4.4 E volution  of A gricultural  Insurance  in  India

The idea of agricultural insurance emerged in India during the early part of the 
twentieth century. Credit for pioneering work on agricultural insurance in India goes 
to J. S. Chakravarti, who published a number of papers on the subject since 1915 in 
the Mysore Economic Journal In 1920 he brought out a book "Agricultural 
Insurance: Practical Scheme suited to Indian Conditions”. J. S. Chakravarti^  ̂
proposed an . agricultural insurance scheme based mainly on, the rainfall approach. 

This scheme consisted of a package that included insurance of buildings, granaries 

and agricultural implements; cattle insurance and; insurance of crops. There were also 

attempts prior to independence by princely states like Dewas, Baroda, Madras etc to 

introduce crop insurance^ .̂ . , ,

Agricultural insurance received more attention after India's independence in 

1947. The subject was discussed in 1947 by the Central Legislature .and the then 
Minister of Food and Agriculture, Dr. Rajendra Prasad gave an assurance that the 
government would examine the possibility of crop and cattle insurance. Some 
conmiittees were formed and discussions and deliberations continued.

The interest in the subject was rekindled during the Third Five Year Plan 
(1961-66). However, the Working Group on Agriculture was averse to include crop 
insurance in the plan. The government of Punjab proposed the inclusion of crop 
insurance in its state plan and sought financial assistance from the central 
government. The state government could not introduce crop insurance as the powers 
to pass the legislation related to insurance were vested with the central government.

Following these developments and increasing demand for crop insurance, a 
concrete step for introducing crop insurance at the national level was taken only in 
October 1965. The Government of India decided to have a Crop Insurance Bill and 
Model Scheme of Crop Insurance was formulated so that the interested States could 
introduce Crop Insurance in the area.under their jurisdiction^^.
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A Draft Bill and Model scheme were prepared and circulated to the states to 

elicit their views ^ d  comments on the same. Further, incorporating the comments and 
views of the states, the Government of India in March 1970 considered the Draft Bill 
and the Model Scheme. The Draft Bill and the Model Scheme were then referred to 
the Expert Committee (under the Chairmanship of Dharra Narain) in July 1970, for 
fuller examination of the economic, administrative, financial and actuarial 
implications. The Committee opined that it was not advisable to go in for any type of 
crop insurance in India, not even on a pilot basis. Thiis for over two decades the issue 
of crop insurance continued to be debated and discussed^.

Despite the unfavorable report of the Dharam Narian committee, political 

compulsions forced the government to introduce crop insurance in the country in 1972 

oh an experimental basis. The General Insurance Department (GID) of the Life 
Insurance Corporation (LIC) introduced the first ever crop insurance scheme based on 
individual farm based approach in 1972 for Hybrid-4 cotton in a few districts of the 

Gujarat̂ ®.

The crop insurance programme was subsequently transferred to the General 
Insurance Corporation (GIC) of India after the nationalization of Property & Casualty 

insurance business.

The scheme was extended to Andhra Pradesh, Karnataka, Maharashtra, Tamil 
Nadu and West Bengal and covered cotton, wheat, groundnut and potato. The scheme 
was in operation up to 1978-79 and covered only 3,110 farmers. The total premium 
collected was Rs. 4.54 lakh against the claim of Rs. 37.88 lakhs. The claim premium 
ratio was "8.34 indicating that for every one rupee of premium collected, the scheme 

paid Rs. 8.34 in claims^^

The GIC of India found these schemes uneconomic and unsuitable for 
implementation on a large scale due to very high claim premium ratio. It was ^so 
realized that programs based on the individual farm approach would not be viable in 

the country.
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Obviously, “individual farm approach” would reflect crop losses on realistic 

basis and hence, most desirable, but, in Indian conditions, implementing a crop 
insurance scheme at “individual farm unit level” was overwhelmed with problems, 
such as:

4.4.1 Problems of Individual Approach^’

1. Non availability of past records of land surveys, ownership, tenancy and yields 

at individual farm level
2. Large number of farmer with small farm holding size

3. Remoteness of villages and inaccessibility of farm-holdings

4. Large variety of crops, varied agro-climatic conditions and practices .

5. Simultaneous harvesting of crops dl over the country
6. Problems in collection of small amount of premium from large no. of farmers
7. Prohibitive cost of manpower and infrastructure

In 1976, an expert committee headed by V M Dandekar looked into issues and 

modalities of crop insurance in India and revisited the Dharam Narain Committee’s 
views. It opted for the introduction of crop insurance, and submitted its report to the 
General Insurance Corporation (GIG) in May 1976. V M Dandekar examined in detail 
the arguments of tbe expert committee. (Dharam Narain Committee’) and strongly 
advocated the introduction of crop insurance. The following were the major issues in 

the discussion on crop insurance^*.

Independent risks and time diversification:

According to the expert conmiittee agriculture risk has a significant systematic 
component and cannot be diversified by pooling -  a necessary condition for 
insurability. However, Dandekar argued that, “in many years the amount of premium 

received will nearly balance the amount of indemnities paid, though in some years the 
premium received will exceed the indemnities paid out and vice-versa”.
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This is a reference to diversification over time as opposed to the 

diversification across space or individuals at a point in time, referred to by the expert 

committee. However, diversification over time ciannot be a substitute for 

diversification over space or individuals. Diversification across individuals reduces or 
eliminates variability over time in the aggregate claims.. Diversification across time, 
only ensures that over a sufficiently long period of time of several years the insurer 
breaks even, but still has to withstand year to year fluctuations in profits.

Individual and area b^ed approach:

. Both Dandekar and the expert committee preferred the ‘area’ approach to the 
‘individual’ approach. The individual approach requires individual ex ante assessment 
of risk and ex post assessment of loss for determining individual premium and claim 

payments. The area approach treats all farmers in a defined area as identical in terms 
of risk and loss and, therefore, paying identical premium and receiving identical claim 

amount. However, even though the individual approach is the first best from the 
perspective of reducing the basis risk, the area approach is the preferred alternative in 
terms of the administrative costs of risk assessment and loss estimation, as well as 
being less susceptible to the moral hazard problem.

Adverse selection problem and. compulsory insurance:

The area based approach, by assuming sufficient homogeneity in each area, 
reduces the adverse selection problem and hence the need for compulsory 
participation. However, it was felt that participation would be limited and premium 

collection difficult if the insurance were not made compulsory. Dandekar 
recommended that the “crop insurance scheme should be linked, on a compulsory 

basis, with the crop loan system.... The entire amount of the crop loans should be 
insured. Premium should be deducted while advancing the loan. Indemnities when 
they become payable should be adjusted against the recovery of the loan” . The main 
advantage of this approach is that, “Not only the scheme can immediately get off the 
ground but there will be hardly any administrative costs involved”
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This was also expected to solve the problem of loan recovery since, “the entire 
agricultural credit structure is in urgent need of protection from the hazards of 

agriculture and this can be done only by means of an appropriate crop insurance 

schenie suitably linked to the agricultural credit stiuctiu’e”'*®. A non-borrower farmer 

could take the insurance on a voluntary basis.

Subsidies;

While Dandekar proceeded largely on the basis of a self-supporting scheme he 
did not rule out “legitimate grounds for a certain amount of subsidy”. Dandekar 
suggested that less risky areas should be charged “slightly higher, but only slightly, 

higher premium than warranted" to subsidize more risky areas. This implies that 
while more risky areas would be charged higher premium than less risky areas, the 
difference would be less than the actuarial amount. Dandekar. also provided for direct 

subsidy of high risk areas and of small and marginal farmers.

Dandekar suggested an altemative approach linking crop insurance with 
institutional credit, i.e., crop loan. The main objectives of the scheme were:

(i) To provide a measure of financial support to the fanners in the event of crop 

failure as a result of drought, floods, etc., and

(ii) To restore credit eligibility of farmers after a crop failure for the next crop 
season.

The GIC accepted most of the reconunendations and The Pilot Crop Insurance 
Scheme (PCIS) based on the area approach was first inttoduced in three states viz., 
Gujarat, Tamil Nadu and West Bengal in kharif (Monsoon) 1979 on pilot basis. Later 
on, it was extended to nine more states.
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4.4.2 Salient Features of the Pilot Crop Insurance Scheme (PCIS) 41

1. The basic unit of insurance was 'homogeneous area' rather than an individual. 
Taluka / revenue circle was considered as area unit. The premium as well as the 

indemnity rate for the notified crop was uniform for all the insured farmers 

irrespective of their actual yield. Indemnities were paid to all insured farmers 
when the average output of the given area fell below the 'normal' output of the 

area.

2. The insurance policies were issued in favor of the institutional credit agencies,

i.e.. District Central Cooperative Banlc or the Commercial Bank as the case 

might be.

3. . Only a few major cereals, pulses and oil seeds crops were covered under the
scheme with a provision for inclusion of nonfood crops with adequate crop 

cutting data.

4. The scheme was voluntary in nature. The GIC of India formulated separate

schemes • for kharif and rabi seasons and implemented in select area in 
consultation with the state government.

5. The crop insurance scheme was multi-peril insurance in nature as it covered

almost all the natural risks except war and nuclear risks.

6. The premiums were to be set in such a way that the premium collected for the
area over the long-run matched the indemnity payments over the same time 

horizon (i.e., it is actuarially fair).

7. The premium, and indemnity rates, for individual crop were calculated for the
homogeneous area (taluka or revenue circle) based on the crop cutting data for 
10 preceding years.
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8. The threshold yield for various crops ranged between 50 to 80 per cent of the 
normal yield of the area during the specific season. Tiie farmers had to bear the 

loss between normal and threshold yield.

9. . The indemnity became payable only when assessed yield in the insured area was
less than this gu^anteed (threshold) yield. The maximum indemnifiable limit 
was the difference between threshold yield and the actual yield during the 
season.

10. The overall liability for crop insurance policies was limited to Rs. 12 crores per
annum for the whole country. This was shared by the GIC of India and the State 
Government concerned in the ratio of 3:1 '

The details about the coverage, in terms of number of farmers, area covered, 
premium collected and total claims paid for the Pilot Crop Insurance Scheme 
implemented during 19?9 through 1984-85 have been provided in Table 4.1. The 
total amount of premium collected during the six years of pilot implementation of 
crop insurance was Rs. 195 lakhs and total claims or indemnity payments were around
Rs.155.7 lakhs'.42

Table 4.1
Working Results of Pilot Crop Insurance Scheme during 1979 -1985

Partlculara YEARS TlptaJ
1970-

BO
1080-

81-
1981-
82

1982- 
83 •

1Q83-
84

1084- 
S5 .

No. dr'states 3 3 S 9 . U 12 —

&rea.cov'i9»d (ha) 13181 1&703 24467 70729 S7347. 477333 S017S0
Farmers covcred 1G265 2S442 24625 50855 60349 447086 622622
Sum insured' 130.30 165.77 202.82 .458.26 653.e4 4446.49 60S7,28
PTHuluni colleclcd 5,53 6.d3 7.55 15.65 21,15 138.20 105.01
Tolal claim poJd 5-2D 3.27 9.64 37.32 8,37 91 .SO 155.68
Oalfn r a ^ 05.71 47.10 127£7 23S.46 30.56 5&42 79.83

* Sum insured, Premium collected and claims paid are in lakh rupees 

Source: Tripathi S.L (1987)
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The overall claim to premium ratio was roughly 80 per cent indicating that 

about 80 per cent of the total premium collections were used for the payment of 

claims or indemnities. The average premium collected for crop insurance declined 

from Rs. 41,95 per hectare in 1979-80 to Rs 22.13 per hectare during 1982-83 and 

increased thereafter to Rs. 28.95 per hectare in 1984-85. Incidentally, the average 

premium collected per hectare was the lowest and the average indemnity paid per 
insured crop hectare was the highest (Rs. 52.76 per insured hectare) during 1982-83.

4.4.3 Shortcomings of the Pilot Crop Insurance Scheme

Following were some of the factors that impinged upon the coverage of the Pilot 

crop insurance scheme'*̂ .

1. A Majority of the holdings were in small and marginal farm categories and 
these famis have poor access to institutional credit. Since Crop insurance was 

linked to crop loans,' many small and mar^nal farmers could not participate in 

the crop insurance scheme.

2. The threshold yield was fixed on the basis of the average of the preceding 10 

years whereas the trend in the growth of yield leVels for most of the crops was 
positive.

3. The threshold yield or level of nori-indemnifiable yield was very high even for 

low risk areas.

4. Exclusion of the high risk areas from crop insurance scheme

5. The unit of insurance or area defined as homogeneous area was very large

6. Unawareness among the farmers about the crop insurance scheme

7. Major commercial crops like cotton and sugarcane were excluded from the 
crop insurance scheme.
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4.5 Developm ent  OF C om prehensive  C rop Insurance  S chem e (CCIS)

After successful implementation of the pilot scheme on Crop Insurance, the 
Government of India with active participation from the State governments introduced 

the Comprehensive Crop Insurance Scheme (CCIS) with effect from 1 April 1985, 
coinciding with the initiation of the 7th Five Year Plan. The scheme operated on 
homogeneous 'area yield' based approach. The scheme, was compulsory for all the 
•borrowers of the short-term crop (production) loans from institutional sources.

; . •

The State Government and the Union Government jointly funded the Crop 

Insurance scheme and .shared both premium and Claims in the ratio of 1:2. The 
General Insurance Corporation (GIC) of India established Crop Insur^ce Cells in 
their offices at the state level and maintained close li^son with the state govemment, 
RBI, NABARD and other financial institutions like co-operatives, commercial banks, 
Regional Rural Banks (RRBs.) etc.

All the farmers availing crop loans from co-operative credit institutions, 

commercial banks and regional rural banks for rice, wheat, sorghum, millets, pulses 
and oilseeds during kharif, rabi and summer were eligible for the insurance cover. The 
insurance coverage was built in as a part of crop loan in the areas where the scheme 
was in operation.

The premium charged was 2 per cent of the crop loan borrowed for cereals 

(rice, wheat and millets) and 1 per cent of the sum insured for oilseeds and pulses. 
The premium amount used to be reimbursed by the financing agency to GIC of India 
directly on behalf of the borrower. The premium amount was additional credit over 
and above the scale of finance available for a particular crop.

The operation of CCIS is presented with the help of Flow Chart in Figure 4.1 
below**.
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Figure: 4.1 
Flow Chart for CCIS Programme

Source: Bhende, Dr. M J  (2005) p. - 36
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Various facets of the Comprehensive Crop Insurance iScheme are described beloŵ ®.

4.5.1 M^or Objectives

The major objectives of the CCIS were more or less the same as that of the 
Pilot Crop Insurance Scheme as given below.

1. To provide a measure of financial support to farmers in the event of crop 

failure due to vagaries of nature such as drought and floods,

2. To restore credit eligibility of farmers after a crop failure for the next crop 

season and
3. To support and stimulate production of cereals, pulses and oilseeds

4.5.2 Area approach/defined area

. There was a three-tier system in the notification of crops eligible for 
insurance. At the apex or national level Ministry of Agriculture, the Government of 
India declared the crops that were eligible for insurance under the CCIS. At the 
second stage, the State department of agriculture issued a notification on the type of 
crops that were eligible for insurance cover within the state (sub-set of the crops 

notified by the central government). Finally, the department of agriculture in the state 

notified the crops in the respective homogenous areas (Taluka) that can be insured 

during the concerned crop season.

Generally, taluka was considered as the homogenous area and unit for 
calculating premium, and level of indenlnity payments'under CCIS. A crop was 
notified or b ec^ e  eligible for insurance if it covered a minimum ^ea of 1,000 
hectares in the t^uka. In addition to this, the availability of past data and the ability to 
conduct requisite number of crop cutting experiments were the important parameters 
in notifying the crop. Most of the cereals, important pulses and oilseeds were included 
in the list of notified crops under CCIS in most of the states.
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The actual average yield per hectare of the insured crop for the defined area 
was estimated through crop cutting experiments conducted during the insured season. 

Minimum 16 crop cutting experiments were conducted for selected crops, in each 
noticed taluka.

4.5.3 Assessed Yield

4.5.4 Threshold Yield

Threshold yield represented 60 to 90 per cent of the average yield per hectare 

for the last five years of a crop in a'defined area' (or such shorter period as decided 
for specific defined area). Data from crop cutting experiments or any other such 
alternative methodology adopted by the Government of India was used for. calculating 
the threshold yield. Generally, 5 years average yield of millets, pulses and oilseeds in 
the defined area were used as threshold yields as against 3 years average yield of 

wheat and paddy.

4.5.5 Level of indemnity

The.level of indemnity in.the existing CCIS was notified for each crop 
separately based on variability (coefficient of variation) in the yield of that crop in the 
past. The crops are classified as Ibw-risk, medium-risk and high-risk crops depending 

on the variability in yield levels as shown in Table 4.2 below.

Table 4.2:
Study of Risk Levels and Indemnity Payments for CCIS

Sl.No. Type cf RisK Coeindcnt Variation Lewi o{ Icideninlty

,1 Low ' Up to 15 00

2 Medium 10 to 30 go

3 hibi> . AbofVB 30 ■ 60

Source: Constructed by the Researcher
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The categorization of crops in different classes of risk was based on the yield 

data of the 10 preceding years. The level of indemnity payment might be v ^ in g  
from year to year depending upon the coefficient of variation.

4.5.6 Payment of indemnity

If actual yield become short of specified threshold yield, all farmers growing 

that crop in the defined area were, deemed to have suffered shortfall in their respective 

yields and were eligible for compensation or payment of indemnity. The amount of 
indemnity or the compensation payable was calculated as under:

Threshold yield - Actual average yleJcI
-----^ ^ ------------------------------------- X Sum' Insured for the farmer

Threshold yield

4.5.7 Sum insured

The sum insured per borrower farmer was 150 per cent of the crop loan, 

subject to a maximum of Rs. 10,000 for growing notified crop/crops in the defined 

area during the insured season. However, from khmf 1988, the sum insured had been 
reduced from 150 per cent to 100 per cent of the crop loan disbursed to a farmer 

subject to a maximum ceiling of Rs. 10,000.

4.5.8 Subsidy on inisurance charges

Small and marginal farmer borrowers (land holding less than 2 hectares) are 
granted 50 per cent subsidy for the payment of insurance premium. The Central and 
State Governments share the subsidy equally. In case of Union Territories, the entire 
subsidy was* borne by the Government of India.
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4.5.9 Shortcomings of CCIS

The Comprehensive Crop Insurance Scheme (CCIS), which was introduced in 
1985 and continued till 1999, had some in-built weakness or shortcomings. These 
shortcomings impinged on the viability of the scheme. The major shortcomings of the 

scheme were as follows:

Area Approach

CCIS established taluka as a unit for notification. A taluka covers a very large 
geographical area and was treated as homogeneous as soils as well as climatic 

conditions vary drastically within a taluka. There were instances where crop losses 
occurred in some villages and farmers did not get .the benefit of the scheme. This 

made the farmers disinterested and reluctant participant in the CCIS. Therefore, it is 
desirable to have smaller area units or defined areas for the calculation of premium 
and indemnity payments.

Coverage

The sum insured was limited to the amount of crop loan borrowed from formal 

credit institutions. However, the crop loan did not cover the entire expenditure made 
by the farmer on crop production. In the event of crop failure, the fanner suffered 
tremendous losses. Only loanee farmers were eligible for participation the CCIS or 
rather it was compulsory for them to buy insurance cover for the crop loans borrowed 
from institutional sources. It was observed that farmers take out loans in the name of 
insured crops and invest it in the production of both insured and un-insured crops with 
a view to maximizing their returns within the available resources.
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Threshold Yield.

It was 60 to 90 per cent of the average yield per hectare during the past 5 years 

of the defined crop. However, yield levels were showing increasing trend over the 

years due to adoption of improved technology and increased use of inputs in crop 
production. This dampened the interest of progressive farmers in CCIS.

Non-^boJTower Farmers

Farmers who borrowed crop loans from institutional sources were eligible for 

insurance coverage under CCIS. Non-borrowing farmers could not get such coverage 

and in the process a vast majority of the non-borrower farmers were left out of the 
insurance cover.

Voluntary Participation

The success of any insurance scheme is conditioned by the participation of a 

large number of people over time and space. The voluntary nature of participation 
gives rise to adverse selection wherein higher risk individuals are inclined to 

subscribe to the scheme heavily. At the macro level, it is for the state governments to 

decide about participation in the scheme. However, in order to avoid adverse selection 
it is imperative to make participation of the, state compulsory.

Premium Rates

The risk associated with crop production or variability in crop yields for 
different crops varied from region to region and across the states. Premium rate was 
uniform for the entire country and there Was no differential rate of premium for low 
risk and high-risk areas. Moreover, the premium rates charged were too low and have 
no actuarial basis.
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The CCIS covered cereals, pulses and oilseeds and some of the important 

cash crops such as cotton were left out of the system. The farmers had the incentive to 

borrow in the name of insurable crop and divert the credit for other crops. This may 

lead to the problem of mord hazard.

Crop Coverage

Risks or Perils Covered

CCIS provided insurance cover against all types, of risks that affected ayerage 
yields of the insured crops in the area. In other words, it was a multi-peril crop 
insurance scheme. The CCIS was in the public sector and was supported by budgetary 

resources of the central and state governments.

Time Lag for Indemnity Payments

The Ume taken for.'the settlement of claims varied from 6 months to one year. 
This leaded the small and marginal farmer to a great hardship. The farmer faced 

liquidity crunch due to reduction in crop production, or complete crop failure, on the 
one hand and he could riot borrow for the next season as the indemnity payments due 

had not reached the bank.*

Reserve and Reinsurance

The C pS had created reserves in the form of State Crop insurance Fund. 
However, these funds were inadequate to meet the demand for indemnity, payments at 
the time of catastrophic losses. There was heavy dependence on government 
budgetaiy resources. As a result there were delays in settling the claims. Reinsurance 
is another alternative to meet unforeseen payments for catastrophic losses. However, 
the CCIS for its. business parameters like claim premium ratios, premium rates, etc., 

could not get access to reinsurance in the international market.
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4 .6  O u t l in e  o f  N a t io n a l  A g r ic u l t u r a l  I n su r a n c e  S c h e m e  (N A IS)

In order to address some of the shortcomings and improve the scope and contents 

of CCIS, the government of India expressed its intentions to launch a new crop insurance 

scheme during 1998-99 budget speech. A broad-^sed National Agriculture Insurance 

Scheme (NAIS) or Rashtriya Krishi Bima Yojana (RKBY) was introduced with effect 

from the Rabi season of 1999-2000.

The scheme was designed to cover all thfe farmers irrespective of the size of 

holding and both borrowers and non-boixowers of the institutional credit. NAIS provides 

for greater coverage of crops and risk commitment (sum insured) when compared with 

CCIS.' The new crop insurance scheme was intended to. address the issue of financial 

viability by raising the premium to 4 per cent for food crops and still higher premium for 

cash crops like sugarcane, potato, groundnut, etc. The government intended to bring 

down the claim premium ratio from more than 5 to a manageable 1.4.

The new crop insurance scheme NAIS / RKBY was introduced during rabi 1999- 

2000 in 9 States /  Union. Territories. The states/UT, which adopted the-new scheme 

during 1999-2000 Rabi season, were Assam, Goa, Gujarat, Himachal Pradesh, Kerala, 

Madhya Pradesh, Maharashtra, Orissa and Pondicherry. The number ofStatesAJT 

implementing NAIS increased to 17 in Kharif 2000 and reached 21 in kharif 2002. 

However, prosperous states like Punjab and Haryana preferred to stay out. Sates like 

Rajasthan having large area under rain-fed agriculture also preferred not to join the 

scheme^®.

Various facets of the Comprehensive Crop Insurance Scheme are described

below'* .̂
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The Crops were categorized in the following broad groups:

❖ Food crops (Cereals, Millets & Pulses)

❖ Oilseeds

❖ Sugarcane, Cotton & Potato (Annual Commercial / Annual Horticultural crops).

Ginger, onion, turmeric and chilies were covered under agricultural insurance 

during the second year of the scheme. Other annual commercial/horticultural crops have 

also been brought under insurance cover in the subseiquent years depending on the 

availability of crop yield data.

4.6i2 States and Areas Covered

The scheme has been extended to all the states. The state has the responsibility to 

extend it for all the crops identified for coverage in a given year. Moreover, states / union 

territories once opting for the Scheme have to implement it for a minimum period of 

three years. Tlie participation in NAIS/RKBY is compulsory for fanners growing notified 

crops by availing crop loans from formal credit institutions. However, non-borrower 

farmers growing notified crops are also eligible to opt for the scheme on voluntary basis.

4,6.3 Farmers Covered

All farmers including sharecroppers, tenant farmers growing the notified crops in 

the areas are eligible for coverage. The Scheme covers following groups of farmers:

4.6,1 Crops Covered
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a) On a compulsory basis: Farmers growing notified crops and availing Seasonal 

Agricultural Operations loans from Financial Institutions i.e. Loanee farmers.

b) On a voluntary basis: All other fanners growing notified crops those opt for the 

’ Scheme on a voluntary basis, (i.e. Non-Loanee farmers)

4.6.4 Risks/ Perils Covered

The NAIS covers yield losses due to non-preventable risks, which includes:

1) Natural Fire and Lighting

2) Storm, Hailstorm, Cyclone, Typhoon, Tempest, Hurricane, Tornado etc.

3) Flood, Inundation and Landslide

4) Draught, Dry spells

5) Pests/Diseases, etc.

Losses arising out of war & nuclear risl«, malicious damage & other preventable 

risks shall be excluded.

4.6.5 Premium Rates

■ T^e Government at the time of. introduction of NAIS decided to continue with the 

'flat rate' system of premium followed in the CCIS. The flat rate of premium applies to all 

the major crops including food grains, pulses and oilseeds. The limited number of 

commercial and horticultural crops, which are included in the list of insurable crops, 

attracts actuarial rate of premium. Actuarial premium rates for the basic crops (food 

grains, pulses and oilseeds) ware calculated on the basis of "Exposure Rating Technique" 

which used the principle of 'Normal distribution/Central linu t Theorem’.
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50% subsidy in premium is allowed in respect of Small & Marginal farmere, to be 

shared equally by the Government of India and State / UT Govt. The definition of Small 

and M^ginal farmer would be as follows:

Small Farmer: A  cultivator with a land holding of 2 hectares (5 acres) or less, as defined 

in the land ceiling legislation of the concerned State / UT.

Marginal Farmer: A cultivator with a land holding of 1 hectare or less (2.5 acres).

4.6.6 Prem ium  Subsidy

6.6.7 Sharing of Risk

The Implementing Agency (lA) and the Government should share the risk in the 

following proportion:

a) Food Crops & Oilseeds: It was decided that all the claims beyond 100 per cent 

of the premium to be borne by the Government of India and the States on basis of 

50:50. The claims beyond 150 per cent of the premium shall be met by 

implementing agency. Claims beyond the limits of lA shall be paid out of the 

Corpus fund.

b) Annual Commercial crops /  Annual Horticultural crops: In the case of 

commercial / horticultural crops, the implementing agency shall bear claims up to 

150 per cent of the premium. The claims beyond the limits of implementing 

agency shall be paid out of Corpus fund.
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The scheme operates on the basis of "Area Yield Approach", i.e., Defined Area 

for each notified crop for widespread calamities and on an individual basis for localized 

calamities such as hailstorm, landslide, cyclone and flood. The defined Area (i.e., unit 

area of insurance) may be a Gram Panchayat, Mandal, Circle, Block or Taluka etc.

4.6.8 Approach and Unit of Insurance

4.6.9 Estimation of crop yield

The State/UT Government will plan and conduct the requisite number of Crop 

Cutting Experiments (CCE) for all notified crops in the notified insurance units in order 

to assess the crop yield. A Technical Advisory Committee shall decide the sample size of 

CCEs and all other technical matters.

4.6.10 Levels of Indemnities and Threshold Yield

The indemnity lievels are fixed at 90 per cent,.80 per cent and 60 per cent 

corresponding to low risk, medium risk and high risk areas based on. variability in yields 

in the past 10 years. The crops are classified as Low Risk, Medium Risk and High Risk 

when the coefficient of variation (CV) is less than 15 per cent, between 16 per cent to 30 

per cent and higher than 30 per cent respectively. The farmers may opt for higher level of 

indemnity on payment of additional premium based on actuarial rates. The Threshold 

Yield or the guaranteed yield for a crop is the moving average based on past three year 

average yield in case of rice and wheat and five year average in case-of other crops 

multiplied by the level of indemnity. If the actual yield per hectare of the insured crop in 

the insured season falls short of the specified Threshold Yield, all the farmers growing 

that crop in the defined area are deemed to have suffered shortfall in their yield. The 

shortfall in actual yield as the proportion of threshold yield times the sum insured is the 

indenmity claim.
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Though some of the shortcomings of the CCIS were addressed by enlarging the

scope and coverage in terms' of crops and farmers covered under NIAS/RKBY, the

Scheme could, not make much dent and covered less than 10 per cent of the cropped area 

in the country. The Joint Group on Crop Insurance (2004)^ identified various 

shortcomings of NAIS programmes. Summary of the findings of that report are as under.

r. The premium rates being charged had no relation with actuarial rates. This is 

largely because actuarial rates, which reflect the probability of a loss, have not yet 

been cohaputed.

2. The scheme is not financially viable, as it depends on govemment for

subsidization. The claim premium ratio is still very high. The question is posed

that if disaster strikes how the government will manage the claims?

3. It is argued that the scheme is not a crop insurance scheme in reality but rather a 

crop loan insurance scheme; It aims to underwrite agricultural lending and not the 

agricultural risk. ,

4. Though the area yield approach minimizes or eliminates the problem of moral 

hazards, another problem closely associated with insurance business, i.e., adverse 

selection seems to be affecting the existing NIAS/RKBY as indicated by higher 

claim premium ratio or loss ratio for non-loanee farmers.

5. There is inordinate delay in settling the claims in the event of crop failures or low 

yields. The farmer is hard pressed due to reduced or no access to institutional 

credit and faces liquidity crunch to begin new operation.

6. The govemment has not explored the avenues for reinsurance to absorb the 

' shocks in case of widespread calamities and disasters.

4.6.11 Shortcomings of NAIS / RKBY
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4 .7  P r e s e n t  T r e n d s  o f  A g r ic u l t u r a l  R is k  M a n a g e m e n t  in  In d ia

4.7.1 Foundation Agriculture Insurance Company (AIC) of India Ltd

Initially the National Agriculture Insurance Scheme (NAIS) was implemented by 

General Insurance Gorporation (GIC) but the Crop insurance seemed to benefit only the 

big farmers. Hence the government contemplated on a new statutory entity, which would 

carry the crop insurance benefits to the majority of the farming population, especially to 

the small and medium farmers. This gave birth to the Agricultural Insurance Company of 

India Ltd. (AICI or AIC).

The Union Finance Minister in his budget speech for 2002-03 proposed setting up 

a separate Corporation for Agriculture Insurance. A Task Force was consdtuted to 

oversee the setting up of the Agriculture Insurance Corporation. The Task force decided 

that the new company will be named as ‘Agriculture Insurance Company (AIC) of India 

Ltd' and will be re^stered under the companies Act 1956. Accordingly, the Agricultural 

Insurance Company of India Ltd. came into being on'December 20, 2002. The company 

has obtained. registration from the Insurance Regulatory and Development Authority 

under the Insurance Act 1998. The General Insurance Corporation of India, National 

Bank for Agriculture and Rural Development (NABARD) and four public sector general 

insurance companies, viz., (i). National Insurance Co. Ltd, (ii) New India Insurance Co. 

Ltd, (iii) Oriental lnsurance Co. Ltd. and (iv) United India Co. Ltd. are the promoters of 

the new agriculture insurance companŷ *̂ .

GIC of India Ltd. has subscribed 35 per cent and NABARD 30 per cent to the 

paid up capital while four public sector insurance companies have contributed 8.75 per 

cent each. The authorized capital of the new organization will be Rs. 1,500 crores, while 

the initial paid-up capital is Rs. 200 crores. The Agriculture Insurance Company of India 

Ltd is implementing NIAS/RKBY without effecting any change in its content^®.
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The newly formed Agriculture Insurance Company of India has taken over the 

role of the implementing agency from the General Insurance Corporation. AIC is 

supposed to have the “overriding authority and overall responsibility in the operation of 

the scheme”. The state government gives consent for implementation of schemes; notifies 

the crops and areas; and generates actual yield data through crop cutting experiments at 

harvest time. The loan granting banks are responsible for issuing coverage; collecting 

premium and disbursing claims. Each bank identifies a Nodal branch and the AIC works 

through the Nodal branch.

The government plans to shift to an actuarial regime soon. While this will push up 

premium rates, the approach will be more scientific. The government should subsidize a 

part of the premium to relieve farmers. Govemment support will be necessary, but 

comprehensive agriculture insurance will go a long way in protecting farmers from 

uncertainties. AIC of India will devise different insurance products suitable to Indian 

conditions and offer to farming community in the near future.

4.7,2 Liberalization of Agricultural Insurance Sector

Before deregulation, the Indian insurance industry was characterized by 

undifferentiated products, fixed premiums set by the Tariff Advisory Committee and low 

coverage rates in nearly all business lines. Public monopolies thrived in the absence of 

competition. IRDA Act 1999^  ̂ lifted the ban on private players and opened the industry 

to foreign players in a limited manner. Key. international players have entered into 

partnerships with Indian counterparts (such as ICICI-Lombard, HDFC-Chubb, IFFCO- 

Tokio, Bajaj-Allianz, and Birla-Sun Life), and are competing to increase their share of 

the Indian market at the expense of the government-run monopolies.
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Another reason for the focus on agriculture is that as per IRDA regulations, all 

insurers are required to provide some coverage for the rural sector. In addition, each 

company is obligated to service the social sector, which includes the unorganized sector, 

the informal sector, and the economically vulnerable or backward, classes in rural and 

urban areas.

The entry of the private sector has metamorphosed the way the industry functions 

and this has been critical in improving the penetration levels of insurance. Taking cue 

from the limitations of traditional crop insurance, private insurance companies have 

modified their offerings considerably by way of weather-indexed contracts .

4.7.3 Weather Rainfall Insurance'

Evolution

S3

Weather insurance is a well-known tool for agriculture insurance in other 

developed economies and has been used successfully by various developmental 

organisations in various developing economies as well; Weather insurance is prevalent in 

US, Canada, and other western countries. It has found application across diverse 

industries like agriculture, food processing, energy, leisure and reinsurance. In India, 

ICICI Lombard pioneered weather insurance primarily as a weather risk mitigation tool 

with applications in agriculture, rural lending and energy.

ICICI-Lonibard introduced pilot based rainfair insurance on a ‘composite rainfall 

index’ in 2003. ICICI Lombard has designed rainfall insurance policies with support 

from the World Bank and IFC. A pilot project was carried out in the Mahboobnagar 

district of Andhra Pradesh through the Krishna Bhima Samruddhi (KBS) Local Area 

Bank.
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KBS has been promoted by BASIX and operates in the district of Mahboobnagar 

in Andhra Pradesh and Raichur and Gulbarga in Karnataka. BASIX is a rural livelihood 

promotion institution working through an NBFC Bhartiya Samruddhi Finance and an 

NGO, Indian Grameen Services. The rainfall index insurance and other weather based 

insurances have since been-extended to other areas and crops beginning with Kharif 2004 

season® .̂

Advantages over Traditional Crop Insurancê ®;

There are many shortcomings in the traditional crop insurance. The important 

ones are: (a) moral hazard (b) adverse selection (c) multiple agencies and their huge 

administrative cost which are hidden in the government budgets (d) lack of reliable 

methodology for estimating and reporting crop yields (e) delays in settlement of claims 

(f) program limited to growers (farmers). Majority of these shortcomings could be 

overcome in the weather insurance, as follows:

(i) Trigger events (like adverse rainfall) can be independently verified &

measured. India has an independent rainfall reporting system through India 

Meteorological Department. If the unbiased data can be procured, the moral 

hazard can be minimized to a large extent.

(ii) Compared to yield based insurance, weather insurance is inexpensive to

operate. Since very few-agencies would be involved in implementation, the 

aggregate administrative cost would be far lower.

(iii) Weather insurance allows for speedy settlement of indemnities, as claims can 

be settled even within a fortnight of the expiry of indemnity period.
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The product was developed keeping in mind the drawbacks of the crop insurance 

scheme. The key objectives of this product are to protect the farmers from the vagaries of 

weather and to promote sustainable resource allocation.

The key characteristics of the weather insurance product are its transparency, 

objectivity and ease of administration. Transparency primarily refers to the product 

structure.. The structure is communicated through simple definition of parameters, and 

their transparent, and impartial measurement. Objectivity is a measure of identification of 

the key risk parameters and development of structures to optimally mitigate its effects. 

Ease of adiriinistration is achieved by ensuring minimum subjectivity or physical 

intervention in the claim assessment.

The product seeks to insure the farmer for his cost of inputs against an 

uncontrollable weather related parameter that substantially impacts his yield. Based on 

historical data, the yield and rainfall are correlated to arrive at a rainfall index.

This index is an estimate of the farmer’s loss in the.event of deficiency of rainfall. 

The index is adjusted to reflect different requirement for rainfall during different phases 

of the cropping cycle. The farmer is presented with a simple matrix that denotes the 

amount due to him for every unit fall in rainfall below the benchmark index.

The Product Structure:

The structure is designed around historical data sourced from a source weather 

station. Thus, the structure is applicable to region around the station. The claim is 

assessed based on the measurements at that station for the period of insurance. The 

claims are paid out within a month of expiry of period of insurance. Phase-wise payouts 

are also possible, wherein the period of insurance is split into phases and payouts are 

made immediately after the lapse of a phase to enable the farmer to take coirective action.
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The basic idea of weather insurance is to estimate the percentage deviation in crop 

output due to adverse deviations in weather conditions. - There are statistical techniques 

to workout the relationships between crop output and weather parameters. 

Techniques like miiltivariate regression could explain the impact of weather deviations / 

variations on productivity. .

This gives the linkage between the .financial losses suffered by farmers due to 

weather variations and also estimates the indemnities that will be payable to them. The 

analysis could also include contingencies associated with the timing and the distribution 

of weather parameters, particularly rainfall over the season. The two together form the 

basis for designing rainfall (weather) insurance contracts.

Experiences of Weather Insurance®®

(a) ICia-LOMBARD

The pilot scheme was launched in June 2003 for the kharif season 2003-2004 in 

Mahboobnagar district of Andhra Pradesh. KBS sold policies to groundnut and castor 

farmers. The policy was limited to crop loans given by KBS to these farmers. The 

insurance policy m ^es payments if the cumulative rainfall during the season falls below 

the historical average.

During 2003 Mahboobnagar district received the best rainfall in the past five 

years. However, the monsoon was delayed leading to delayed sowing and in turn 

affecting the yield of groundnut and that resulting in payments to the farmers.
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IFFCO-Tokio General Insurance Company (ITGI) piloted rainfall insurance by 

the name -  ‘Baarish Bima' during 2004 in nine districts of Andhra Pradesh, 

Karnataka, Gujarat & Maharashtra. The product is based on rainfall index compensating 

farmers for deficit rainfall. The policy pays for deviations in actual rainfall exceeding 30 

percent. The claims are paid on graded scale, with 100 percent claims payable when 

adverse deviation in rainfall reaches 90 percent. This pilot again is expanded to more 

crops and areas after Kharif 2004 season® .̂

(b) ITGI

(c) Agriculture Insurance Company of India Ltd. (AIC):

Agricultural Insurance Company of India- (AIC) introduced rainfall insurance 

known as ‘Varsha Bima* during the 2004 South-West Monsoon period. The scheme was 

implemented in 10 States imtially, in areas that correspond to 140 Indian Meteorological 

Department (IMD) rain-gauge stations. The States selected for implementation were 

Andhra Pradesh, Chhattisgairh, Gujarat, Karnataka, Madhya Pradesh, Maharashtra, 

Orissa, Tamil Nadu, Uttaranchal and Uttar Pradesh.

Besides this, the AIC has offered the Sookha Suraksha Kavach (SSK). SSK was 

exclusive product for Rajasthan, an exceptionally drought-prone State. The SSK was 

made available in 23 districts of Rajasthan and it covered major crops such as bajra, 

jowar, maize, guar, soybean and groundnut.

Varsha Bima compensates farmers for financial losses incurred owing to crop 

losses, as a result of adverse rainfall. Insurance is offered to large, small and marginal 

farmers both for loanees and for non-loanee. However, it is compulsory for loanee 

farmers.
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So far, Varsha Bima is viewed as a scheme still evolving. There are efforts to 

expand its scope further. AIC also introduced weather insurance pilots on wheat 

insurance, mango insurance, and coffee insurance during 2005-06, and is looking ahead 

for expansion during 2006-07®^

594.7.4 Farm Income Insurance Scheme (FIIS)

Traditional CCIS or NIAS provided insurance coverage to the borrowers for the 

crop loans from institutional sources or the equivalent amount for non-borrowers. 

Unscientific premium devoid of any relation with actuarial calculations or probability of 

crop failure/loss resulted in very high claim premium ratio and scheme proved to be non- 

viable. Moreover, the participation of fanning community in the existing crop insurance 

scheme (NIAS/RKBY) is also low. To overcome the problem of non-viability and to 

improve the participation rate, the Agriculture Insurance Company (AIC) of India Ltd. 

has introduced 'Farm Income Insurance Scheme (FIIS)'' on pilot basis in major wheat and 

paddy growing districts in the country.

Objectives:

❖ To provide financial support to farmers, in the event of loss in income from 

adverse incidence of Crop Yield (on account of natural calamities, pests & 

diseases) And Market Price fluctuations.

❖ To encourage the farmers to adopt prudent and progressive farming practices, 

' both in terms of agricultural technology, and market economics,

❖ To enhance food and livelihood security of the farming conmiunity,
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1. The crops covered are rice and wheat

2. The scheme is based on the ‘homogeneous area’ approach and notified area can 

be an administrative unit such as a gram panchayat, block, taluka or district.

3. The premium rates are determined on actuarial basis at the District level,

4. The Government of India subsidizes 75 per cent of the premium for

small/marginal fanners and 50 per cent for other farmers.

5. If the actual income (current yield X current market price) is lower than

guaranteed income (average yield of 7 years X level of indemnity X MSP), the 

insured farmer receives the compensation.

6 .-NAIS is suspended for the selected districts/crops where-the pilot FIIS is 

implemented.

Salient Features

The following are the salient features of the FIIS:

Experiences of m s

The origins of the farm inconie insurance scheme are in the attempts to reform the 

minimum support price (MSP) based procurement of food grains. The government 

follows an open ended procurement policy and there is no procurement target. It buys 

whatever is offered for sale at MSP. Rice and wheat are the two principal commodities 

where the govemment^s role is most pronounced.

The Scheme, was implemented during Rabi 2003-04 season in 18 Districts of 11 

States for wheat and / or rice and during Kharif 2004 season in 19 Districts of four States 

for rice. In all the scheme covered 4,15,032 farmers with 4,01,812 hectares for a sum 

insured (guaranteed income) of Rs. 4.20 billions, collecting a premium of Rs. 285 

millions and paid claims of Rs. 287.5 millions*^.
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FnS - Key Issues and Constraints:

As it was initially intended to implement FIIS in 100 districts during Kharif 2004, 

a general review of FIIS was done by AICI at the beginning of .Kharif 2004 season. It was 

noticed that many states including Haryana and Punjab had not agreed to implement the 

scheme. The single most important reason ^ven for non-acceptance was suspension of 

MSP based procurement in areas where the scheme is implemented. Other .important 

issues noticed in the review are:

❖ Majority States were not keen to implement the scheme on the ground that it 

would not be beneficial to the farmers, as yield and price have offsetting behavior.

❖ The premium rates .were substantially high despite the premium subsidy given by 

the government. States demanded that the premium payable by farmer should be 

restricted to NAIS level.

❖ States also desired that coverage of the scheme should be enlarged to cover risky 

crops like soybean, groundnut, red ^am  and commercial crops like cotton, etc.

❖ Improper functioning of Marketing Departments, availability of past as also 

cunent data at implementation level was another reason quoted as hindrance for 

smooth implementation of the Scheme

HIS was shelved after piloting in two seasons.

The overall evolution process of agricultural insurance in India is graphically 

presented (Figure 4.2) below.

152



3 
• •OJ

'£

lia

-Q
® o  J2

8

"I
<?
O
O!

r>
O
o
M

B ' t
o
5  5 w

M c

a

2 c  jfi
xa *5c  -I-
32 55*C _0 k-

£

1
I f| |
IIt5 Mz  £

■g=g£
I  E a..2 ^
| t §  2  
S’.'S 2<j w <0 _
§3.1 f i f  S 
£ i l £ o  oS 3

-I EC ^ I 
1 1  O 
§ § . 9
*s Si o ?  <u
c 'm 'o
o ^ S

£

ei 
g l

g i-S 2 '| S
c c  ^  S .ai i i s  s c
^  c  .-  CP 1C 13

5  s . "
&•« ^  s.
c 'c g 
Lu a> S  a

u
u

V
0^
u

JS

X i
•o
BuawMc:o
U
aJ
a53O

CO



1. For further details, see, Ahsan, Syed, M„ “Agricultural Insurance: A New Policy for Developing 

Countries.”, Gower E^lblishing Company Limited, England, 1985.

2. Ahsan, S.M., A, Ali and N. Kurian, "Toward a Theory of Agricultural Insurance", American 

Journal of Agricultural Economics, vol. 64, pp. 520-29,1982.

3. ibid.

4. Glauber, J. W, “Crop Insurance Reconsidered.” American Journal of Agricultural Economics, vol. 

86 pp. 1179-1195.2004.

5.. Miranda, M. J, “Area-Yield Crop Insurance Reconsidered." American Journal of Agricultural 

Economics, vol. 73: pp. 233-242, 1991.

6. ibid.

7. Goodwin, Bany K, “An Empirical Analysis of the Demand for Multiple Peril Crop Insurance”, 

American Journal of Agricultural Economics, vol.75: pp. 425-434,1993.

8. M ^ul, O, “Optimal Insuraiice against Climatic Experience.” American Journal of Agricultural 

Economics 83(3), pp. 593-604,2001.

9. Glauber, J.'W, “Crop Insurance Reconsidered", op.cit.

10. Mahul, O, “Optimal Insurance against Climatic Experience”, op.cit.

11. ibid.

12. For further details, see, European Union, “Risk Management Tools for E.U. Agriculture; with 

special focu? on insurance”. Agriculture Directorate General, Brussels, Belgium, 2001.

13. For further details, see, Rai Musafir, “Agricultural Insurance: Role, Importance, Programmes for 

Multiple Risks and Benefits”, Deep & Deep Publications, New Delhi, 1994.

14. For further details, see, Schmitz, A., Just, R. and Furtan, W, “Crop Insurance in the Context of 

Canadian and U.S. Farm Programs” in Hueth, D. and Furtan, W. “Economics of Agricultural Crop 

Insurance: Theory and Evidence", Kluwer Academic Publishers. 1994.

15. Turvey Calum G and Islam Zahirul, "Equity and Efficiency Considerations in Area versus 

Individiial Yield Insurance" Agricultural Economics, Vol 12(1), Pages 23-35, 1995.

16. World Bank, “Managing Agricultural Production Risk; Innovations in Developing Countries, 

Agriculture and Rural Development Department”, World Bank, Washington DC, 2005.

17. For further details, see, Roberts, R.A.J, “Insurance of Crops in Developing Countries”, 

A^cultural Services Bulletin, FAG, Rome, vol. 159,2005.

18. For further details, see, European Union, “Risk Management Tools for E.U. Agriculuire; with 

special focus on insurance”. Agriculture Directorate General Brussels, Belgium, 2001.

19. ENESA Main Report, 2004.

20. Mills, E, “Insurance as an adaptation strategy for extreme weather events in developing countries 

and economies in transition: new opportunities for public-private partnerships” [LBNL Report No. 

52220, Berkely: I-awrence Berkeley National Laboratory. 128 pp.], 2004.

N otes and  References:



21. For further details, see, Yamauchi, Toyoji, 'Evolution of the Crop Insurance Program in Japan’ in 

Hazell, P., Pomareda, C. and Valdes, A., ‘‘Crop Insurance for Agricultural Development”. Johns 

Hopkins University Press. 1986.

22. For further details, see, Roberts, R.A.J, “Insurance of Qops in Developing Countries", op.cit.

23. ibid. ' . .

24. For further details, see, Rai Musafir, “Agricultural Insurance; Role, Importance, Programmes for 

Multiple Risks and Benefits”, op.cit.

25. For further details, see, Roberts, R.A.J, “Insurance of Crops in Developing Countries", op.cit.

26. World Bank, “Managing Agricultural Production Risk; Innovations in Developing Countries, 

Agriculture and Rural Development Department. World Bank, Washington, DC, 2005.

27. For further details, see, Wenner, M and Arias, D, “Agricultural insurance in Latin America; Where 

are we? Paving the way forward for rural finance.” An International Conference on Best 

Practices, Inter-American Development Bank, 2003.

28. For further details, see, Roberts, R.A.J, “Insurance of Crops in Developing Countries”, op.cit.

29. For further details, see, Wenner, M and Arias, D, "Agricultural insurance in Latin America: Where 

are we? Paving the way forward for rural finance”, op.cit.

30. ibid.

31. Chakravati, J. S, “Agricultural Insurance: A Practical Scheme Suited to Indian Conditions", 

Government Press, Bangalore, 1920.

32. Dandekar, V. M., “Crop insurance in India”, Economic and Political Weekly, vol. 11(6), pp. A61- 

A80, 1976.

33. For further, details, see, Rai Musafir, “Agricultural Insurance; Role, Importance, Programmes for 

Multiple Risks and Benefits”, op.ciL

34. Dandekar, V. M., “Crop insurance in India", bp.ciL

35. Government of India, National Commission on Agriculture. “Report of the National Commission 

on Agriculture” Ministry of Agriculture, New Delhi, 1976.

36. Dandekar, V. M, “Crop Insurance in India; A Review, 1976-77 to 1984-85”, Economic and 

Political Weekly, Vol. XX, (25 & 26), 1985.

37. For further details, see, Rai Musafir, “Agricultural Insurance: Role, Importance. Programmes for 

Multiple Risks and Benefits”, op.cit.

38. For further details, see,' Dandekar, V. M, “Crop Insurance in India; A Review, 1976-77 to 1984- 

85", op.cit.

39. ibid. .

40. ibid. .
41. For further details, see, Rai Musafir, “Agricultural Insurance: Role, Importance, Programmes for 

Multiple Risks and Benefits”, op.cit.

42. Tripathi, S.L, “Crop Insurance in India with Special Reference to Comprehensive Crop Insurance 

Scheme”, A Note Prepared for Induction Training Progranune in Crop Insurance for General 

Insurance Corporation of India, Piine, 1987.

155



43. For further details, see, Mishra, P, “Agricultural Risk, Insurance and Income: A Study of the 

Impact and Design of India’s Comprehensive Crop Insurance Scheme”, Avebury Press, 

Brookfield, 1996,

44. For furAer details, see, Bhende, M.J, “Agricultural Insurance in India: Problems and Prospects”, 

Occasional Papen 44, NABARD, Mumbai, 2005.

45. For further details, see, Rai Musafir, "Agricultural Insurance: Role, Importance, Programmes for 

' Multiple Risks and Benefits", op.cit

46. Bhende, M.J, “Agricultural Insurance in India: Problems and Prospects", op.cit.

47. For further details, see, Government of India, “Background Note on Crop Insurance. Rashtriya 

Krishi Bima Yojana, Salient features of the National Agricultural Insurance Scheme, Crop 

Insurance in India, Operational Modalities of the NAIS, Statewise Progress of CCIS from Kharif 

‘85 to Kharif 1999”. New Delhi, 1999.

48. For details, see, Govemment of India, “Report of Joint Group on Crop Insurance", Ministry of

• Agriculture, New Delhi, December, 2004.

49. Reddy, Dr. A. Amarender, “Agricultural Insurance in India-A Perspective” 6* GloM  Conference 

of Actuaries February 18-19, New Delhi, 2004.

50. ibid.

51. Govemment of India, “Insurance Regulatory and Developmient Authority (Investment)”, Gazette 

of India, Extraordinary Part III Section 4. Regulations, 2000.

52. Sinha, S, “Agricultural Insurance in India: Scope for Participation of Private Insurance”, Economic 

and Political Weekly, VoL39, No. 25. pp. 2605-2612, 2004.

53. For details, ^ee, Townsend, R., “Weather Insurance in Semi-Arid India." Paper prepared for the 

CRMG, Agricultural and Rural Development Department, World Bank, Washington DC, 2005.

54. Hubka, Asheley and Omsaran, Manuamora. “BASIX Case Study”, Agriculture and Rural 

Development Paper, World Bank, Washington DC 2005

55. For details, see, Miranda, M. J. and D. Vedenov, ‘Innovations in Agricultural and Natural 

Insurance.” American Journal of Agricultural Economics, vol. 83(3), pp. 650-655, 2001.

56. Rao, K,N, “Weather based Crop Insurance Panacea or Providence?” IRDA Journal, vol. VI, no. 1, 

pp. 22-24,2007.

57. For details, see, Govemment of India, “Report of Joint Group on Crop Insurance”, Ministry of 

Agriculture, New Delhi, December, 2004.

58. ibid.

59. For details, see, Vyas, V S, Suijit Singh. “Agricultural Crop Insurance: Performance and Needed 

Reforms’', Report submitted to Agriculture Insurance Company of India, 2005.

60. Bhende, M.J, “Agricultural Insurance in India: Problems and Prospects", op.ciL

156



C H A P T E R  -  V

R E S E A R C H  M E T H O D O L O G Y



The study has . been conducted using a broad methodology framework which 

embraces both empirical - analytical formulations and normative deductive appraisals.

The interpretations that have been derived in various parts of the study have been 

based on statistical analysis. Mean, Standard deviation, Coefficient of Variance, Min and 

Max values (of claims/premiums) will help to asses the performance of the Asset 

(premium) and Liability (claims) portfolios of the States/Crops. Standard Error (SE) of 

the estimate will measure the uncertainty about the accuracy of the predicted values of 

the dependent variable (here claims/premium).

The coefficient of determination (r-squared) is the square of the correlation 

coefficient. Its value may vary from zero to one. It has the advantage over the correlation 

coefficient in that it may be interpreted directly as the proportion of variance in the 

dependent variable that can be accounted for by the regression equation.

The coefficient of variance is the degree to which a set of data points varies and it 

will be used to determine the variability in claim/premium data. Correlation is a measure 

of association between two variables which will be applied to measure the relationship 

between two states or crops.

The significance (probability) of the correlation coefficient can be determined by 

the application of the t-statistic. Beta distribution will be used to calculate Probability of 

ruin, and maximum claim ratio. Beside these statistical tests various ratios are proposed to 

be formulated and examined to make a comparative analysis of different variables. One 

of major part of the proposed research study will be to build and design models by 

simulating efferent statistical tools all together.
I ■ ■

The different methodologies used during the analysis and interpretations are 

independently discussed below.

5.1 Introduction
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Following statistical tests has been performed to asses the performance of the 

Asset (premium^ and Liability (claims) portfolios of the States/Crops:.

5.2.1 Basic Statistical Tools

Mean, Standard deviation. Coefficient of Variance, Min and Max values (of 

claims/premiums) help in assessing how the claims .or asset (premimn) portfolio of a 

State/crop is performing. Higher standard deviation indicates higher variability or Risk. 

Additional variability or risk should be adequately rewarded by higher. premium. If 

premium data are used for the analysis then, the Mean value of the premium portfolio 

should be on the higher side if the -standard deviation of the claims portfolio is high. If 

that is not the case then it can be interpreted that the state/crop portfolio under analysis is 

not performing as expected.

5.2.2 Standard Error

Standard Error (SE) of the estimate measures the uncertainty about the accuracy 

of the'predicted values of the dependent variable (here claims/premium): SE will be low 

(relative to total variability) if the relationship between the variables (in this case year and 

claims/premium) is very strong and high if the relationship is weak.

5.2.3 R Square

R Square: The coefficient of determination (r-squared) is the square of the 

correlation coefficient. Its value may vary from zero to one. It has the advantage over the 

correlation coefficient in that it may be interpreted directly as the proportion of variance. 

For example, an r-squared value of .49 means that 49% of the variance in the dependent 

variable can be explained by the regression equation. The other 51% remains 

unexplained.

5.2 Statistical  Techniques
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5.2.4 Coefficient of Variance

The coefficient of v^ance (CV) is the degree to which a set of data points varies. 

The larger the value of CV is, the greater the variability in claim/premimn data. Lower 

the CV percentage, the better the precision between replicates. For example, if the 

standard deviations for 2 states/crops are same, it doesn't necessarily mean that the 

precision was the same.

5.2.5 Correlation

Correlation is a measure of association between two variables. The value of a 

correlation coefficient can vary from minus one to plus one. A minus one indicates a 

perfect negative correlation, while a plus one indicates a perfect positive correlation. A 

correlation of zero means there is no relationship between the two variables.

When there is a negative correlation between two. variables, as the value of one 

variable increases, the valiie of the other variable decreases, and vise versa. In other 

words, for a negative correlation, the variables work opposite each other. When there is a 

positive correlation between two variables, as the value of one variable increases, the 

value of the other variable ^so increases.

5.2.6 Test of Significance (t-statistic)

The significance (probability) of the correlation coefficient is determined from the 

t-statistic. The probability of the t-statistic indicates whether the observed correlation 

coefficient occurred by chance if the.true correlation is zero. In other words, it asks if the 

correlation is significantly different than zero (i.e. states/crops are uncorrelated).
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5.3 D y n a m ic  F in a n c ia l  A n a l y sis  (D FA )

Major facet of the research study is to build and design a software based model by 

simulating different statistical tools all together. The model has been developed after 

modifying the widely used Dynamic Financial Analysis model of the actuarial science.

Dynamic Financial Analysis (DFA) is a systematic approach based on large-scale 

computer simulations for the integrated financial modeling of non-life insurance and 

reinsurance companies aimed at assessing the risks and the benefits associated with 

strategic decisions..

5.3.1 Objectives of Dynamic Financial Analysis

❖ It helps in identifying States/Crops which are performing well and which are 

performing poorly.

❖ It. helps in allocating fcapital to lines based on the Risk associated with it and

. reflects its’ contribution to the overall cost of capital.

❖ It helps to perform Event Loss (Draught, flood etc) Analysis

❖ It helps in comparing performance of states/crops.

The DFA Model

The following diagram (Figure; 5.1) shows data flow to the Dynamic Financial 

Analysis (DFA) model:
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Figure 5,1 
Flow Chart of DFA Model
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Source: Constructed for the purpose of the study

5 .3 .2  S t a t e /C r o p s  Co r r e l a t io n  A n a l y sis

Following are the steps involved in a typical correlation based insurance product 

designing:

1. Select a State or Crop

2. Check the overall underwriting results (loss ratio, combined ratio etc) for the 

selected state crop

3. Check claim correlations of this state/crop with other states/crops.
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If claim correlation is significant and positive then design similar insurance 

schemes. On the other hand, if claim correlation is significant and negative, then design 

tailor made insurance scheme for the selected state or crop.

State correlation analysis helps in identifying highly correlated states and along 

with crop correlation analysis; it will help in creating less risky crop portfolio for the 

individual states.

Crop correlation analysis mainly helps in designing insurance products for the 

individual crops. Similar insurance scheme can be designed if the crops are positively 

correlated. This will reduce underwriting risk substantially. The benefit will also come in 

the form of reduced insurance product designing cost and effort.

5.3.3 Marginal Tail Value at Risk (VaR) and Capital Allocation Analysis

■ ’ '.V-
Many re-insurers assess the price of their business using some form of contract- 

level capital allocation — e.g., ruin threshold, marginal Value at Risk (VaR), expected 

policyholder deficit (EPD), or tail conditional expectation (TCE). Practical application of 

any of these capital measures in contract pricing requires:

(i) Stochastically modeled contract outcome distributions, and

(ii) A selected "safety standard" for that risk measure [e.g., 99 % percentile for 

ruin threshold).

The more stringent the safety standard (confidence level), the more capital will be 

allocated. The DFA niodel uses tail VaR based capital allocation to losses. The basic 

underlying idea is to allocate’ capital to outstanding losses from prior years. In future 

years, the organization will need to allocate capital to outstanding losses from the current 

year. And it must funds the cost of that capital from the current year’s premiums. The 

capital allocated to outstanding losses in fumre years will, in part, depend upon fiimre 

underwritings.
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While doing VaR based analysis it is assumed that future writings depend on the 

past experience. So it will not be wrong to infer that this allocation will be valid over the 

next year.

The DFA model uses the following major inputs to compute marginal Tail VaR 

and capital allocation % for States and crops:

• Mean Loss

• Standard deviation of Loss

• Confidence level

Mean loss is the average claim amount for a state/crop whereas Standard 

deviation of loss is the standard deviation of historic claim data. The macro model 

calculates mean loss and standard deviation of loss from available historic claim data. 

The DFA model uses this data to compute Marginal Tail VaR and Tail VaR allocation.

Tail VaR Calculation Process:

The process of calculation of Value at Risk (VaR) in DFA is discussed below.

❖ Total Tail VaR capital is the difference between Tail VaR and expected Loss.

❖ Sum of the Tail VaR Marginal Capital is equals to the sum of the Marginal Tail 

VaR capital of all the states/crops.

❖ The percentage of capital allocated to different states/crops is the ratio of Tail 

VaR capital of a state/crop and total marginal Tail VaR.
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Underwriting analysis needs premium details of the states/crops. The portfolio 

model uses premium data coming from the Macro model, the model calculates the 

following underwriting performance parameters:

• Loss Ratio: ratio of Claims and Premium

• Underwriting Results

• Combined Ratio: defined below.

Combined ratio can be defined as:

Combined ratio = (expected loss + Acquisition cost + other expenses-surplus)/Premium

5.3.4 Underwriting Performance Analysis of the States and Crops

Combination ratio can be viewed as a combination of the claims ratio and the 

expense ratio. A combined ratio below 100% generally indicates profitable underwriting 

prior to the consideration of investnient income. A combined ratio over 100% generally 

indicates unprofitable underwriting.

5.3.5 Underwriting Profitabilify and Financial Analysis

The DFA model provides the flexibility to select the basis of analysis e.g. Historic 

loss cost based analysis, Projected (for the next Financial Year) loss cost based analysis 

etc. The present analysis is based on AICI’s 21 years historic loss cost information.
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DFA model also needs mean and standard deviation of the Rabi, Khariff, weather 

and total portfolios as inputs. Once required inputs are provided the DFA model performs 

underwriting and financial analysis. The DFA model generates five scenarios. These are 

as under.

1. Rabi

2. Kharif

3. Stop Loss reinsurance

4. Quota Share Reinsurance

5. Stop loss + Quota Share Reinsurance

The DFA model uses Beta distribution to calculate Probabihty of ruin and 

maximum claim ratio. In probability theory and statistics, Beta distribution is a two- 

parameter family of continuous probability distribution defined in the interval [0, 1], with 

probability density function (pdf):

a < x <  h-̂ p̂ q > 0

Where p and q are the shape parameters, a and b are the lower and upper bounds, 

respectively, of the distribution, and B ip,q) \s the beta function. The mean and standard 

deviation of this distribution can be expressed by the following formulas:

Mean: P '^9 .

Standard Deviation: itatinn: (P -t-4 )2 (p  +  5  +  l )

The DFA model takes mean and standard deviation as, inputs and calculates the 

parameters of the distribution p and q. The model assumes standard beta distribution (i.e. 

a=0 and b=l). The variable, x in the distribution is referred to as ‘Claim Ratio’.
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From the definition of the beta distribution it appears that the chance of claims 

ratio grater than 100% is nil. Using the mean and standard deviation as inputs, 

‘Probability of Ruin’ and maximum ‘Claim Ratio’ can be calculated by using the 

following formulas:

Probability of ruin = [1- BETADIST (Expense Ratio, Mean, Standard Deviation)]

Expense ratio can be defined as the expenses expressed as a percentage of the net 

received premium. And claim ratio can be defined as the claims paid expressed as a 

percentage of the net received premium.

Maximum claim ratio can be expressed as:

Maximum claim ratio = BETAINV (Probability of Ruin, p, q)

Solvency margin can be- defined as the difference between Remains and 

Maximum Claim Ratio. This difference is an estimate of the margin left over and above 

the maxinium possible claim at the calculated Probability of Ruin level.

Using the expected policyholder deficit (EPD) risk measure insolvency risk can 

be measured in such a way that standard minimum level of protection is applied to all 

classes of policyholders and insurers (all states/crops). The EPD measure can apply 

equally to all risk elements, whether assets (Premiums) or liabilities (Claims).

It is informative to compare the EPD ratio solvency criterion with the ruin 

probability notion. The relationship between the EPD ratio and the probability of ruin is 

not constant, even for the well-known normal distribution. And it is difficult to calculate 

Probability of Ruin at crop and state level due to the scarcity of relevant data. EPD ratio 

calculation is relatively easier and it gives enough indication about solvency nature of a 

crop.

167



5.4  A p p l ic a t io n  o f  C o m p u t e r  b a se d  S o ft w a r e

The interacdve tool has been developed to evaluate the risk profile of A id ’s 

entire insurance portfolio or any components thereof. Following are . the basic 

characteristics:

❖ The interface is Microsoft Excel with a windows based tool Graphical User 

Interface (GUI). .

❖ The development environment for the tool is the Visual basic Editor built-in 

Microsoft Excel and the open source DFA ^alysis software.

Requirements

The main aim of this interactive tool is to create user-friendly environment to load 

Block level data, view and edit the selected block data and show the crop yields using 

charts and layouts. The components included with user interface are explained below:

❖ The database must be stored in MS Excd

❖ The application directory structure, of Folders should be followed properly to 

avoid any erroneous results.

*> For supporting database system it requires MS Office to support .xls for storing, 

viewing and processing of the data.
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Since the development environment of the tool is Microsoft Visual basic Editor 

(Macros) in Excel, it needs to be enabled before the tool can function properly. To enable 

macros the user would need to follow below mentioned steps:

Start Menu Programs Microsoft Excel Tools Macro Security 

Security Levels Tab

After this we have-three options available i.e.

High: By choosing this option the macros which are not listed in Excel are 

automatically disabled. Thus, the tool will not run by choosing this option.

Medium: User can choose whether or not to run a particular macro. In this case, 

every time the liser starts the tool a message box will appear as shown below. By 

selecting Enable Macros the tool will run absolutely fine.

Low: By selecting this option all the macros are automatically enabled and. the 

user doesn’t need to enable or disable any macros.

The user needs to select either the Medium or Low security option for the tool to 

run successfully.

The subsequent step will be to apply the DFA software along with other statistical 

tools of MS-Excel to simulate the desired results.
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The computer based interactive tool will utilize stochastic simulations, scenario 

testing, financial modeling, covariance modeling, and sensitivity estimation to provide 

benchmark and quantitative measures of expected returns and risk components under 

alternative scenarios.

Step 1: Obtain all existing information including factors used in rating and exact 
metliods used.

A substantial set of experience data has been assembled in the spread sheet (MS 

Excel). These data will form the basis of an analysis of the existing book of business. 

The data include statistics on historical payouts, liabilities, premiums, and expenses.

This will be coupled with , data used to determine the rating of new weather 

insurance contracts. MS Excel and other widely available alternatives will be considered 

to conduct Monte Carlo simulations (or DFA Model) of the overall book of business.

This is not a trivial consideration at the outset since the models will be quite 

computationally intensive and the level of complexity will necessarily be dictated by the 

constraints on the computational platform.

5.5 P o r t f o l io  R is k  A s se ssm e n t  M o d el

Step 2: Estimate distributional properties of risk components and correlation 
structures across different lines and policies.

Parametric models of the distributional properties of the risks faced in the book of 

business will be estimated. Two important components will be estimated using the 

aforementioned data.
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These are parameters for the appropriate distributions and Pearson or Spearman 

correlation coefficients for the entire correlation matrix pertaining to risks.

The analysis will also include the use of standard correlation analysis, parametric 

curve fitting, maximum likelihood analysis to derive estimates of the parameters.

Step 3: Conduct Monte-Carlo based simulation using the empirical estimates.

The model will use standard parametric-based simulation methods to provide a 

benchmark simulation (pertaining to the current book and the additions brought about by 

the weather insurance products).

The study will use the estimated correlation structure and parametric measures of 

risks in accordance with multivariate normal/uniform random number generators and 

probability cumulative distribution functions to simulate correlated experience 

realizations for the underlying risks.
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5 .6  S o u r c e s  o f  D a t a

The proposed study covers intimate details of performance analysis of the 

agriculture insurance schemes initiated at the Government level from 1985 to 2006. Crop 

Insurance includes the GCIS ^ d  NAIS portfolio of AICI. It is spread over 2 seasons, 25 

states and 52 crops.

The initiatives taken by the private sector companies in regard to agriculture crop 

insurance in India are very limited and insignificant. In order to maintain business secrets 

the private sector companies have not provided their business results.

Comparative analysis has been done on the basis of secondary data available from 

internet, published literature and Government reports. The data available in this respect 

are also inconsistent and uncorrelated. Therefore, they have been not taken in to account 

for overall analysis.

The study is based mainly on secondary data. The secondary sources in this 

respect include published reports and bulletins of the State and Central Government, 

Ministry of Agriculture, World Bank, and Government agencies like RBI, IRDA, GIC 

and AICI.

The details of financial performances for the present study have been collected 

from published financial statements, viz. the Profit and Loss account. Balance sheet. 

Directors report etc. Pertinent information has also been collected from the websites of 

the appropriate government and nonrgovemment organizations at the national as well as 

international levels.

Required data on crop insurance at the national level were collected from the 

office of the General Insurance Corporation (GIC) of India Ltd., Kolkata as weir as from 

the office of Agricultural Insurance Company of India (AICI) Ltd., Kolkata.
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C H A P T E R  -  V I

D A T A  A N A L Y S IS  

A N D

IN T E R P R E T A T IO N S



The present study proposes to analyse the growth and development of crop 

insurance in India. The study .would also focus on appraisal of the crop insurance 

schemes by examining ‘Portfolio Risk Management’ of the Agriculture Insurance 

Company in India Ltd.

The following hypotheses will be duly tested:

1. There is considerable degree of changes in the agricultural insurance scenario in India 

since the inception of Comprehensive Crop Insurance'Scheme from the year 1985.

2. The effect of liberalization on Indian agricultural insurance sector is positive.

3. The degrees of correlation among the states are positive.

4. The degrees of correlation among the crops are positive.

5. There is equal quantum of risk associated with the portfolio of each state.

6. There is equal quantum of risk associated with the portfolio of each crop.

7. There is a tremendous impact on risk transfer strategy (Reinsurance) on the overall 

risk exposure of the Agricultural Insurance Company of India Ltd.

Detailed descriptions of all the hypotheses stated above are analyzed as under.

6.1 iNTRODUCnON

Co n c e p t u a l iz a t io n  o f  H y po t h e se s
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The analysis has been conducted with 21 years of crop insurance data starting 

from Kharif 1985 to Rabi 2006 For the purpose of better judgment the analysis has been 

clustered in four distinctive segments. These are as under.

❖ Analysis of CCIS (1985 -  1999).

❖ Analysis of NAIS (1999 -  2003) [i.e. before the foundation of AICI.]

❖ Analysis of NAIS (1999 -  2006).

❖ Overall Analysis of CCIS and NAIS (1985 -  2006)

Working Hypothesis:

“There is considerable degree of chianges in the agricultural insurance scenario in 

India since the inception of Comprehensive Crop Insurance Scheme from the year 1985.”

6.2.1 A n a l y s is  OF CCiS (198S -1999)

1. Spread and Penetration

The number of fanners covered increased from little less than 4 million in 1985- 

86 to 6.76 million in 1987. The ^ea coverage increased from 7.69 million hectares to

11.65 million hectares during the same period. However, in the following three years, the 

number of farmers as well as area covered declined. The number of farmers and area 

covered under crop insurance stabilized in the nineties (Table 6.1).

The number of farmers hovered between 5 to 6 million whereas the area ranged 

between 8 and 10 million hectares (Figure 6.1). The total premium collected from 1985 

through 1999 amounted to Rs. 4,035.59 niillion and the total claims were to the tune of 

Rs. 23,038.54 million. The total claims settled from 1985 kharif through 1998 Rabi 

season summed up to Rs. 22,270.11 million (Figure 6.2).

6.2 A n a l y sis  o f  CCIS a n d  NAIS P r o g r a m m e s
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The claim premium ratio ranged from 1.95 in 1994-95 to 11.13 during 1991-92. 

The claim premium ratio exceeded 10 during 1987-88, 1991-92 and 1999-2000. This 

indicates that GIC paid more than Rs. 10 for each rupee of premium collected during 

these years. The average claim/premium ratio worked out to 5.71 indicating that fanners 

received on an average Rs. 5.71 as indemnity payments for every rupee they paid as 

premium.

Table 6.1:

Results of CCIS for All India from 1985 to 1999
(F le iim s  in  M IIHnns)

Year . Far
mers

Area Sum
Insured

Premium
collected

Tola!
Claims

Claim/
Premium

ratio

Claims
paid

1985 3.85 7.G9 7.811 138.97 872.63 6.28 872.63
1986 5,08 9.84 10.98G 195.05 1,739.58 8.92 1,739.58
19S7 6.76 I r.G5 16.161 279.47 2.894.73 10.3G 2,894.73
1988 3.85 6.25 7.148 120.00 330.57 2.75 330.57

1089 -1.89 7.60 10.255 172.50 372.86 2.16 372.86
1990 2.74 4.48 7.114 111.62 855.97 7.67 855.97

1991 4-56 7.98 11,383 180.88 2.Q 13.04 11.13 2,013.04

1992 ■ 5.02 8.43 14,205 229.17 ■ 509.55 2.22 509.55

1093 5.05 S.08 15.872 . 255.48 1,886.11 7.38 1,885,30
1994 5,19 8,24 18.769 297.09 580.23 1,95 579.34
1995 5.GG ' fl.07 21,638 343.30 1,489.65 4.34 1,486.74
1996 5.85 9.46 24.660 393.52 1,722.14 4.38 1,717.31

1997 6.00 9.69 26,298 414.76 1,870.24 4.51 1,713.04
1998 6.20 10,13 29.110 463.53 1,284.39 2.77 685.57

1999 5.58 8.97 28,331  ̂ 440,25 4.616.87 10.49 4.6 [3.69

Total 76.27 127.57 249.749 . 4.035.59 23,038.54 5.71 22.270.11

Source: Constructed from GIC and AICl Data base

Figure 6.1:

Number a f  Farmers and Areas Covered Under CCIS.

Y a i i a

Source: Constructed from  the Table 6,1

176



Figure 6.2:

Table 6.2:
Claims as Percentage of Actual Expenditure 

(from plan outlay) in Agriculture Sector During Various Years
(Rs. in Crores)

Years

1085
1986
1987
1988
1989
19D0
1991
1002
1093
1994
1995
1996
1997
1998
1909
Total

Sum
Insured

781.1
1,098.6
1.616.1

71-1,8
1,025.5
71 1.4

1,138.3
1.420.6
1,587.2
1.876.9
2,163.8
2.466.6
2.629.8
291 1

2.833.1
24,974.0

Claims Paid 
Over & At>ove 
the Premium

73.4
154.5
261.5

21.1

20.0
74.4

183.2
28.0

163.1
28.3

114.6
132.9
145.5
82.1

417.7
1000.3

Actual Exp
enditure from 

Plan Outlay .
1.825.0
2,215.8
2,742.9
2.903.0
3,105.0
3,405.4
3,850.5
4 ,2 15.G
4.263.5
5,350,2
5,082,0
5,984.4
5,929,3
7,691.0
7,365,4

65,92g.O

Claims as % 
of Expenditure 
in Agriculture

4,02
6.97
9,53
0,73
0,65
2.19
4,76
0.67
3.82
0,53
2.26
2.22
2.45
1.07
5.67
2.88

Claims as 
% to Sum 

Insured
11.17
(5.83
17.91
4.62
3.64

12.03
17.68
3.59

11.88

3.09
6.88
6.98
7.11
4.41

16.30
0.22

Source: Constructed from Report of Working Group on RMA, Planning Commission, GOI

The claims paid over and above the premium collected accounted ranging from 

little more than one half per cent of the actual expenditure on agriculture sector during 

1994-95 when compared to 9,53 per cent during 1987-88 (Table 6.2), , The cumulative 

average of claims paid net of premium accounted for 2,88 per cent of the actual 

expenditure in the agriculture sector. The amount reimbursed to insured fariners as 

indemnity payments from inception of CCIS till Rabi 1999-2000 accounted for less than 

10 (9.22) per cent of the actual sum insured by the participating farmers. Average area 

insured per household was 2.00 ha during 1985. However, it declined slightly in the 

following years. •
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The average area insured was hovered around 1.6 ha per borrower in the 1990s 

(Table 6.3). Average sum insured per household over the years was Rs. 3,275 and it 

ranged between Rs. 1,855-in 1988 and Rs. 5,077 in 1999. Similarly, the average sum 

insured per hectare increased from Rs. 1,016 in 1985 to Rs. 2,875 in 1998. The average 

premium paid per hectare more than doubled (Rs. 78.90) in the late 90s when compared 

to Rs. 36 in 1985. Similarly, the average premium paid per hector increased from Rs. 18 

in 1985 to Rs, 49 during 1999 (Figure 6.3).

Table 6.3:

Summary Statistics about Premium and Claims

YKnr Avg. Area 
In su red / 

hh -

Avg. Sum  Insurtid Avg, Pi'GinUim Paid Avg. Claim Paid

Per HH Per H a Per HH Per Ha Per HH Per Ho
1985 2 .00, 2 .0 3 0 1.016 36 .11 18.07 22T 1L3

■ 1986 1.94 2 .161 i . i i e 3 a . 36 19.82 342 177
1087 1.72 2,301 1,388 4 1 .3 4 23 .99 4 2 8 24 9
1938 1.02 1.8S5 I .H 4 31.15 19:21 8 6 53
1089 1.56 2 .0 0 9 1.349 3 5 .3 0 2 2 .6 8 76 49
1900 1.G4 2 .6 0 0 1.588 40 .79 ■ 2 4 .9 2 3 1 3 101
1991 1.75 2 ,4 0 6 1 .426 3 0 .6 6 2 2 .6 6 441 2 5 2
1992 1.68 2.831 1.686 4 5 .6 6 2 7 .2 0 102 60
1993 1-60 3 .145  . I.9Q5. ■ 50. G2 31.G3 374 234
1904 1,59 3 ,618 2 ,2 7 6 5 7 .2 7 36 .03 112 70
1995 1.60 3 .825 2 .385 6 0 .6 8  . 3 7 .8 3 2G3; 3 64
IDOS 1.62 4.21Q 2 .6 0 6 6 7 .3 0 4 1 .5 8 2 9 5 182
1997 1.G2 4 .332 2 .7 1 3 69.1  1 42 .79 3 12 103
1908 1.G3 4.607 2 .875 7 4 .7 9 4 5 .7 8 2 0 7 127
1999 1.61 • 5 ,077 3 ,158 • 7 8 .9 0 49 .07 8 2 7 5 1 6
All 1.67 3 .275 1,958 52.91 3 1 .6 3 3 0 2 181

* HH ; Htmse holds/form er

Source: Constructed from Report of Working Group on RMA, Planning Commission, GOI

Figure: 6.3
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The hike in the average amount of premium was due to an increase in the scale of 

finance for major crops by financial institutions. Amount of claims as indemnities had 

varied from Rs. 76. per household (Rs. 49/ha) in 1989 to Rs. 827 per household (Rs. 

516/ha) in 1999 (Figures 6.4 and 6.5).

Figure: 6.4
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Source: Constructed from Table 6.3

Figure; 6.5
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On an average, the total claims paid accounted for less than 10 pjer cent (9.22) of 

the sum insured during 1985 through 1999 and it varied between 3 per cent and 17.9 per 

cent of the sum insured during 1994 and 1987 crop years respectively. The claims paid 

were less than 5 per cent of the sum insured during the 5 years whereas it exceeded 15 

per cent during the 3 years (Table 6.4).

Table 6.4:

Result of Claims as the Percentage of Sum Inisured

a . t«b. C b n u  as % of Sum tnsiued PnK{u(!ncy (Number ot Yvaral

, I. Le&s than 5 5

2. 5 to 10 : 4

3. 10 to IS 3

4. Mor« than IS 3

Source: Constructed from Table 6.2
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CCIS was introduced in 1985 by the Government of India in consultation with the 

state governments on cost sharing basis. However, participation of states in the scheme 

was not uniform. Some of the agriculturally progressive states like Punjab and Haryana 

did not pa^cipate in the CCIS at all (Table 6.5). Some of the states participated in CCIS 

only for a year whereas others participated for varying length of time.
*

For example, states like Andhra Pradesh, Bihar, Goa, Gujarat, Kerala, Madhya 

Pradesh, Maharashtra, Orissa, Tamil Nadu, Tripura and West Bengal participated in 

CCIS throughout for 15 years (1985 through 1999) whereas, states like Jammu and 

Kashmir, Manipur, Rajasthan and Uttar Pradesh participated in the CCIS for a period 

ranging from 1 to 4 years.

It is surprising that states like Rajasthan, Uttar. Pradesh and Tamil Nadu, having 

sizable area under coarse cereals and pulses, had very modest coverage under CCIS.

Participation in CCIS was not compulsory and the State government had every 

freedom to opt for CCIS or otherwise. The agriculturally developed states like Punjab and 

Haryana did not join the CCIS and extend different reasons for not joining the scheme.

For example, Punjab was not interested in multi-peril crop insurance and wanted 

insurance cover against hailstorm only with higher indemnity limits. Similarly, Haryana 

desu:ed smaller area units, i.e., village or cluster of villages for estimating yield levels and 

indemnity payments.

’ Arunachal Pradesh was interested in covering horticultural crops under CCIS. 

Rajasthan participated in the schenie during the 1985-86 Rabi in 1986 kharif seasons but 

opted out of the scheme in the following year as the state government found it difficult to 

pay its share of indemnity.

2, Coverage of CCIS across the States
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Table 6.5:

Coverage of CCIS across the States

S ta te s No. o f  
Y ears

P o rcen ta g e  to total C la im /
Pre

m iu m
R atio

No. o f  
F ar
m ers

Area
C ove

red

Sum
In su 

red

Pre
m ium
C olle
cted

C la im s
Paid

A n d lira  P rad esh 15 1 8 .0 ] 1 0 .6 8 2 8 .5 5 2 3 .0 8 2 0 ,0 1 4 .2 5
A ssa m 14 0 .2 9 0 .0 7 0 .0 9 0 ,1 0 0 .0 2  , 1 .40

B lb a r 15 4 .1 4 2 .7 4 3 .7 5 4 .6 4 2 .0 7 2 .5 4 .

Goa 15 0 .1 2 0 .0 2  . O.Ql 0 .0 1 0 .0 0 1 .3 2

Gujarat 15 • 1 3 .7 4 1 8 .1 9 2 1 .6 7 1 6 ,3 9 4 7 ,3 1 .16 .47

H im a ch a l ProdesJj 14 0 .0 4 0 .0 2 0 .0 2 0 .0 2 0 .0 2 4 .3 8

J a m m u  & K ashm ir 2 0 .0 7 Q.OB 0.Q 3 0 .0 4 0 .0 3 4 .1 3

K aran ataka 14 3 .9 9 4 .1 5 5 .3 3 5 .0 4 2 .9 1 3 .2 9

K erala 15 . 0 .6 8 0 .4 5 0 .8 2 1 .0 2 0 .4 2 2 .3 4

M anipu r 1 0 . 0 1 0 .0 0 0 .0 1 0 ,0 1 0.Q0 0 .0 0

M adhya PradQsh 15 1 5 .0 8 2 2 .2 0 10 .01 9 .1 6 4 .3 3 2 .7 0

. M a h arash tra 15 2 L .6 2 16 .21 12 .81 1 2 .8 7 .0 .3 6 4 .1 5

M egfia laya 13 0 .0 3 0 .0 2 0 .0 1 0 .0 2 0 ,0 0 1.42

O rissa 15 5 .8 3 4 .5 2 5 .8 6 T .07 7 .6 9 6 .2 1

R a ja s U ian 2 0 .71 1.21 0 .3 3 0 .4 0 l.OQ 1 4 .3 5

T am il N adu 15 3 .3 2 3 .1 2 4 .3 5 5 .4 7 2 .1 7 2 .2 7

T ripura 15 0 .0 5 0 .0 2 0 .0 3 0 .0 3 O.QO 0 .5 0

U ttar P ra d esh 4 3 .6 2 4 .1 9 1 .73 2 .11 0 .2 2 0 .5 9

W est B engal . 15 8.61 3 .0 8 6 ,0 1 7 .4 4 1 .5 2 1 .17

A  N Is la n d 7 0 .0 0 0 .0 1 0 .0 1 0 .0 1  ^ 0 .0 0 1.62

D e llil 3 0 .0 0 O.OQ O.QO 0 .0 0 0 .0 0 0 .0 0

P o n d tch ery 0 .0 3 0 .0 4 0 .0 7 0 .0 8 0 .0 3 1.U9

■ All (Total In m illio n s  Rs) 15 JOO
(T6.27J*

1 0 0
[127.57)

100
(24974a)

lOQ
(4035.55)

10 0
(23033)

5 .7 1

Now: Figures In parehthesfs are number of toial farmfr?: in mlKlons and nrea in million hn 

Source: Constructed from GIC and AICI Data base

Four states namely, Andhra Pradesh, Gujarat, Madhya Pradesh, and Maharashtra 

together accounted for more than two third (68 per cent) of the total number of farmers 

availing crop insurance facility. The area covered under crop insurance in these four 

states accounted for nearly 76 per cent of the total cumulative area during the study 

period (Figure 6.6).

181



Figure: 6.6
PerceaUee Bfaani o f 4  ll^]or State* la  Tot«I F a n n m ,  

Ar«K and Sum  In iitied

CUamt Ur.
SuiM

Uitvv 0<r»r«.

Source; Constructed from Table 6.5

Figure: 6.7

The sum insured by the four major states was 71 per cent of the total sum insured 

under CCIS in the country. The total amount of premium collected from these states was 

Rs. 2,683.6 million (66.5 per cent of the total in the country) and the claims paid 

amounted to Rs. 18,870 million accounting for little less than 82 per cent of the claims 

paid by CCIS during 1985 through 1999 (Figure 6.7) The average claim premium ratio 

for the four states taken together was 7.03 as against 5.71 for the country as a whole.

The premium collected and the indemnities paid varied across the states and 

over the years. In most of the states the indemnities paid exceeded the premium collected 

resulting in claim premium ratio of more than unity (Table 6.7). States and Union 

Teritories like Goa, Tamil Nadu, Tripura, West Bangal, Andaman & Nicobar and 

Pondichery had claim premium ratio less than one for 8 or more years. On the contrary, 

claim premium ratio was more than 5 in the states like Andhra Pradesh, Gujarat, 

Himachal Pradesh, Maharashtra and Orissa for one third of the years during 1985 through 

1999. In Andhra Pradesh and Karnataka, indemnities paid exceeded the premium for 

most of the years except one year.

The details about loss ratios by the states have been presented in Table 6.6. It 

is interesting to note that the claim premium ratio was less than unity in Manipur, Delhi, 

Tripura and Uttar Pradesh.
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Summary of Claim Premium Ratio by States (1985 to 1999)
Kiiiiitwr of Y«;ir»

Table 6.7:

Slate)

Andhfa Pradesh
Assam

Bihar

Coa

C u ja m

Himachal Pradasli

Jamcnu & Kailim lr

KiunataKa
K»ra]a

Monlpiif

Madtiya Pfa<tesli

MoharashUa
Mgphalaya
Orissa

RqlasUian
Tamil Madu

Ttlpura

Uiura Pfadosh

Wost, Bengal
Andamon li Nirobar
Delhi

PonJlcherQ'
Total

ClaJm/Premlum RsUo

12

10

I to Z Z to 5

Source: Constructed from Table 6.6

The average claim'premium ratio was more than 5 in three states, namely, 

Orissa (6.2), Rajastahan (14.3) and Gujarat (16.5). This indicates that in Gujarat and 

Rajasthan, GIC had to pay more than Rs. 14 as indemnity payment for one rupee of 
premium collected. In the case of Gujarat, premium collected accounted for less than 

17 per cent of the total premium in the country whereas, the claims paid accounted for 
roughly 48 per cent of the total claims during 1985 through 1998,

Saurashtra experienced severe drought during 1985, 1986, and 1987. Crop 

failures (especially. groundnut) were reported during 1990, 1991 and 1993. This 
resulted in very high indemnity payments. The claim premium ratio in Gujarat 

exceeded 25 for 6 years between 1985 and 1998. Groundnut is a major cash crop and 
is grown on a large area in Saurashtra region of Gujarat during kharif season. There 
were reports indicating that the farmers used to pressurize village level officials 
conducting crop cutting experiments to underestimate the crop yields so that farmers 

in the area could get the indemnity payments (Mishra 1996).
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The average claim premium (loss) ratios at the all India level beginning with 

1985 till 1999 was 5.71. The aggregate loss ratio at the all India level varied from a 

minimum of 1.95 in 1994-95 to a maximum of 11.13 for the crop year 1991-92. The 

low levels of premium rates, on the one hand, and very high indemnity payments, on 

the other, resulted in very high loss (claim/premium) ratios. The premium collected 
was not based on principles of actuary. The premium levied or collected for a crop 
was invariably uniform throughout the country whereas significant differences were 
observed in thp year to year productivity across the regions.

3. Seasonal variations in the coverage of CCIS

Year wise Analysis

It has been found that a major part of the crop loans are disbursed in the 
beginning of the crop season, i.e., during kharif and this is reflected in the proportion 
of households and area covered under CCIS. It is observed that more than 80 per cent 
of the total farmers and area covered under CCIS were insured during Kharif season 
(Table 6.8). The area as well as number of farmers covered under CCIS increased 
during the initial two years but declined during 1988-89. The large number claims and 
huge indemnities paid during the first three years required more funds than were 

budgeted. The operation of the scheme was suspended for some time and there was 

delay in taking the decision about continuance of CCIS. The states like Uttar Pradesh, 

Jammu and Kashmir and Karnataka could not participate in the scheme during both 
kharif as well as Rabi season due to delay in the decision process whereas Gujarat, 

Madhya Pradesh and Orissa did not implement the scheme in the 1988-89 Rabi 

season (Mishra 1996).

The number of farmers opting for crop insurance during kharif season hovered 
around 4 million and area covered around 7 million ha between 1991 and 1994-95 and 
the number of farmers sUbilized around 5 million and area covered was roughly 8 
million ha after mid 1990s. The number of farmers and area covered under CCIS 
during the Rabi season were the highest, i.e., 2.13 million farmers and 3.24 million ha 

of area during 1987-88.
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However, the coverage of CCIS was around 1 million farmers and little more 
than I million ha area in the whole of nineties. The decline in the number of farmers 

as well as area covered under CCIS during 1989-90 Rabi season and the 1990 kharif 

has been attributed to the state governments’ approach to waiver of agricultural loans 

of the farmers .(GIC 1991, as quoted in Mishra 1996) and also uncertainty about 
continuance of the scheme.

Table 6.8:
Number of Farmers and Area Covered under CCIS 

During Kharif and Rabi Seasons from 1985 through 1999
. ' (IfJfliirai In inlUlons)

Year No, of FDrnu A fra  Covprwl 
I I I !  l ia . )

Suiti. InsuriHl t’rî ni lum 
Collect r(l

Klinrir

19&S
1087
1088
1680
J900
1991
1992
1993
1004

1908
1097

Total G2.57

5.37

8.3S

B.07
I0G.S3

5-J27.30
8561.QQ 

I M06.76
5506.09
87M.0S
51SI.S1
93H .07

11704.72

15657.84
17841.5B

22205.71

28330.SS
20T.2Q7.72

04. IS
140.88
101.00
88.75

H4.8S
7B.5S

M4.32
180.03
2X16.54

304.22

38Z.8G
440.25

%.2Gf).30
Itabl xpasonlaas

10B7
1988
1080
1090loot
1092
1003

1005lOOQ
1007
lOOa
1900

Tntal
Alt

l.S t

2.13

0.68

0.80

0.82

0.S8

0.87

0.00
13.70
7C.27

2.32

3.24

0.06

1.12

1.12

1.28

1.35

0.002I.R.1
127.57

2.384.10
2.423.74
4.7S4.30
1.640.8S
1.515.G1
1.062.77
2.063.54
2.411.58
2.778.41
3.110.84
3.706.73
j.031 .ae
^.002.52
J.6S8.G2

0.00
4Z.450.77

44.78
45.17
8B.47
31.25
27.66
35.05

43; oa
48.04

60.20

71.76
80.68

0.007nn.2a
4.035,50

Source: Constructed from (he CCIS data base of GIC 

State Wise Analysis

At the national level, kharif season had more coverage.in terms of farmers as 
well as area covered under CCIS, However, the number of farmers as well as area 
covered under CCIS during Kharif sessions and Rabi seasons varied across the states 
(Table 6.9). Area insured during Rabi season was almost half of the total area insured 
in the states of Assam, Bihar, Himachal Pradesh, Jammu & Kashmir, Tamil Nadu, 

Uttar Pradesh, Delhi and Pondicherry.
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Table 6.9:
Coverage of CCIS in Different States by Season

State

Andhra Pradesh
Assam
BUiar
Goa
Gujarat
Himachal Pradesh
jD m m u St Kasluiilr
Karnataka
Kerala
M anipur
Madhya Pradesh
M aharashtra
Meghalaya
Orissa
R ajasthan
TDiiill Nadu
TrlpurB
U nara Pradesh
West B9ngal 
A 4i N Island
DclW
Pofldjch&rr>»
T o ta l

Kharir Season
Far
mers

85
68
3S
17
03
57
48
02
50
lOD
84
9G
Q4
84

30
70
47
70

w
20
43
82

Area

85
46
42
88
95
51
48
03

100
82
66
04
87
83
44
78
39
7 5

TOO
20
53
84

Sum
Insured

85
50
44
84
97
48-
43
91
51
100
86
97
06
B2
80
37
71
47
BZ

TW
21
43
83

Claims

96
48
63
08
100
41
100
05
62

01
Q8
85
05
09
24
40
78
74

W

35
95

(In Percentages)
Rabl Season

Far
mers

15
32
02
83

43
52

50

16

16
T T
61
21
53
30

-Q-
80
57
IS

Area

15
54
58
12

49
52

48

18

13
17
56
22
61.
25

8 0
47
IG

Sum
Insured

15
50
56
16

52
57

49

14

18
20
63
29
53
3S

73
57
17

Claims

52
37

59

38

2
75-

76
60
22
26

GS

Source: Constructed from the CCIS data base of GIC

. The proportion of farmers covered under CCIS during the Rabi season was 
also high in these states/UTS. Proportionately higher area coverage during Rabi 
season in Assam, Bihar and Uttar Pradeh could be partly explained by the cropping 
pattern followed in these regions. Cultivation of Bodo rice in flood plains is risky and 
hence, faraiers .might have opted for insurance cover. Similarly, in Tamil Nadu, 

sambha rice is grown during post monsoon season and non availability of irrigation 
water through public irrigation system poses a great risk to the paddy crop. In the case 
of Goa, fanners covered under CCIS during Rabi season accounted for 83 per cent of 

the total farmers but shared only 12 per cent of the total area covered under CCIS 
indicating that a large number of farmers with small holdings sought insurance cover 
for crops grown during the winter season. In the case of Manipur and Anandaman & 

Nicobar, the CCIS covered only Kharif crops.
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4. Financial Performance and Viability of CCIS

The balance between expenditure and the revenue earned determines the 

viability as well as sustainability of any developmental programme. The cost of 

insurance has two components: cost of rislc (indemnities) and the administrative cost. 
The administrative costs may remain relatively constant over time but indemnity cost 
may vary over time. The administrative costs include handling, processing and 
retrieving information as well as expenditure on field staff.

The total indemnity claims paid by GIC from 1986 through 1999, in the 
country were to the tune of Rs 23,038.54 million as against Rs. 4,035.59 million 

collected as premium. The claim (indemnity) premium ratio (loss ratio) was very high 

during the initial three kharif seasons, declined to less than 3.5 in the following two 

years (Table 6,10).

Loss ratio again increased to more than 10 during 1990-91 and 1991-92 kharif. 
However, it was less than 5 in the following years except in 1999-2000. The overall 
loss ratio for kharif season starting from 1985 through 1999 works out to 6.68, 
indicating that GIC paid Rs. 6.68 as indemnity claim for per rupee of premium 
collected for kharif crops. The average premium charged ranged between Rs. 1.49 and 

Rs. 1.75 per 100 rupees of sum insured.

The claims paid for kharif crops accounted for 95 per cent of the total claims. 
The claim premium ratio was 6.68 for kharif crops when compared with just 1.62 per 
cent for the Rabi crops. The claim premium ratio for kharif crops varied between 2.17 
in 1994 and 14.52 in 1987. Similarly, the claim premium ratio for Rabi crops varied 

from a minimum of 0.7 in 1985 to 2.45 in 1995. It is interesting to note that thfe claim 
premium ratios during 1985, 1994 and 1998 Rabi seasons were less than unity 
indicating that the indemnities paid for Rabi crops in the respective years were lower 
than the premium collected.’ Similarly, the claims/indemnities paid for Rabi crops 
during 1986 and 1989 were marginally higher than the premium collected in the 

respective years.
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The overall loss ratio for the years 1985 through 1999 was 5.71 and it ranged 
between 1.95 in 1994-95 and 11,13 during 1991-92. The claims paid were more than 

5 times higher than the premium collected and accounted for more than 9 per cent of 
the total sum insured. The losses suffered by CCIS can be attributed to consecutive 

drought years, low rate of premium and adverse selection of states (states with less 
production risk opting out of CCIS) and adverse selection of areas and crops within 
the states covered under CCIS. ,

Table 6.10:
Session Wise Results of Premium Rate, Loss Ratio and Claims 

Paid as the Percentage of Sum Insured
Year KiiarU Kab) ALL

Pre
mium
Rate

Loss.
Ratio

Claims 
as Per- 
CQntage 

Sunv  
Insured

Pre
mium
Rate

Loss
Ratio

Claims 
as Per
centage 

Sum  
Ensured

Pre
mium
Rate

Loss
Ratio

Claims 
as Per
centage 

Sum  
Insured

1085 1.74 8 .93 15.50 1.88 0 .70 1.31 1.78 0 .28 11.17

1086 1.75 . 11.30 19.78 L 86 1.02 1.89 i;7& 8 .92 15.83

1087 1.S7 14.52 24.32 1.86 1.37 2.54 1.73 10.36 17.91

1D88 1.6,1 3 .29 5.30 1.90 1.24 2.36 1,68 2.75 4 .6 2

1989 1.B6 2 .3 8 3.04 1.82 1.D4 l.SQ 1,68 2 .16 3.64

1090 1.49 10.65 15.83 1.79 1.15 2.06 1.57 7.67 12.03

1091 1.55 13.53 20 .97 1.77 1.65 2.92 1.59 11.13 17.69

1992 1.58 2 .36 3.72 1.79 1.55 2.SB l.Gl 2.22 3.59

1093 K5S 8 .58 13.53 1.76 2.34 4 .12 1.61 •7.38 11.88

1994 - 1.55 2 .1 7 -3 .3 6 1.75 0.9Q 1.72 1.58 1.95 3.09

1995 1.54 4.82 7.40 1.82 Z.45 4.47 1.59 . 4.34 6.88

1096 1.54 4 .98 ■7.68 1.81 2.32 4.19 1.60 4 .38 0.98

1097 1.54 5.04 7.76 1.79 1.05 3.49 1.58 4.5L 7.11

1098 1.57 3 .19 4.99 1.73 0.80 1.38 1,59 ’ 2 .77 4.41

1099 1.55 10.49 16.30 . — — 1.55 10.49 16.30

Total 1.58 6.68 10.54 1.81 1.55 2.79 1.62 5.71 9 .22

Source: Constructed from the CCIS data base of GIC

The CCIS suffered losses throughout its period as the premium charged was 
not baised on actuarial rate. Fearing low participation by farmers in the event of high 
premium rates the government decided to charge lower rate of premium and also 
subsidized the premium for small and marginal farmers. Uniform premium rate across 

the country despite wide variability in productivity resulted to adverse selection.
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It has been noted that some of the states claimed very large amounts of 
indemnities over the years when compared to their other participating counterpart 

states (Table 6.11). Gujarat sh^ed more than 50 per cent of the total indemnity 

payments made under CCIS in 8 of the 15 years with an average share of 47 per cent 
of the indemnities paid between 1985-86 tol999 Rabi season in the country. During 
the years 1985-86, 1987-88, 1990-91, 1991-92, 1993-94, 1995-96 and 1999-2000, 
Gujarat accounted for 63 per cent, 74 per cent, 82 per cent, 67 per cent 86 per cent, 56 
per cent and 59 per cent respectively of the indemnity paid in the entire country.

Maharashtra claimed two thirds of the indemnities during 1988-89 whereas 
Andhra pradesh accounted for 66 per cent, 44 per cent, 48 per cent and 45 per. cent of 
the indemnity claims during 1989-90, 1994-95, 1996-97 and 1997-98, respectively. 

On average Andhra Pradesh stood second next to Gujarat followed by Maharashtra, 

Orissa and Madhya Pradesh.

Table 6.11:

Share (in %) of Major States in the Total Claims Paid Between 1985 and 1999

Yoars .\julhra
PrudQsh

Gujarat Madhya
Pradesh

MnliDca-
slitca

Orissa Total
Claims*

1SS5 • 6.46 62.81 0.42 23.69 0.14 872.63

1086 . 22.60 20.74 5*44 23.02 0.09 1.739.58

1€87 3.99 74.41 1.S3 6.17 4.56 2.894.73

3683 6.S3 3.44 9.30 GQ.27 1.39 330.57

1989 B5.G0 18:75 2.45 Z.Z6 0.69 372.80

1590 5.59 0.25 1.04 3.27 855.07

1901 15.78 Gfi.87 3.28 10.00 0.38 2.013.04

1092 33 .04 . 1.72 5.36 .2.56 9.17 509.55

1^93 2.56 BG.17 0.23 0.4Q 0.62 1.886.11

1994 4-1.28 ■ 7.77 6.05 12.81 15.70 580.23

1995 12.48 5D.54 3.37 9.44 5.10 1.489.65

1096 2.26 6.2S 2.98 26.01 1.722.14

1997 >H.n^ . 0.92 12.95 23.1Q 3.70 1.870.24

lo o a 24.26 18.88 16.38 11.62 14.46 1^84 .30

1099 21.27 5D.2I 0.02 1.27 14.4J 4616.87

All 20.91 47,31 4.33 9,35 7.69 23,038.56

Note ; Q a lm s In  mJlUon ru p ees

Source: Constructed from the CCIS data base of GIC

190



1. Penetrations of NAIS

Only 9 States/irr participated in NAIS during 1999 Rabi season. The scheme 

covered little more than one half (0.58) million farmers and 0.78 million ha of cropped 

area (Table 6.12).

The coverage under NIAS increased dramatically after Kharif 2000. The total 

number of farmers covered under NAIS increased from 8.41 millions in 2000 Kharif to 

9.75 million by 2002 Kharif season.

Similarly, crop area covered reached to 15.53 million ha in Kharif 2002 as against 

13.22 million ha during Kharif 2000. The number of participating farmers and area 

covered under NAIS were lower during Rabi season when compared with Kharif season. 

The same was true in the case of CCIS also.

In 2000-01. Rabi season, 2.09 million farmers participated in crop insurance and 

insured 3.11 million ha of cropped area. T^e number of participating farmers declined 

slightly in the following year but the area covered increased modestly. However, the 

number of farmers as well as the area covered under NIAS increased during 2002-03. 

The cumulative total of farmers and area covered under NIAS during 1999-2000 through 

2002-03 was 33.82 million farmers and 52.71 million ha area, respectively.

The total sum insured during Kharif and Rabi season taken together-was to the 

tune of Rs. 291,293.49 million and the premium collected was Rs. 8,974.36 million^ The 

average premium charged during Kharif was Rs. 3.34 per Rs. 100 of sum insured during 

Kharif season as against Rs. 1.92 per hundred rupees of sum insured in Rabi season. The 

average premium rate of Rs. 3.3 indicates the dominance of risky crops like oilseeds and 

pearl millet in the crop area insured during Kharif season.

6.2.2 A nalysis of NAIS (1999- 2003)
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Table 6.12:

Coverage under NAIS / RKBY (1999 to 2003)
y c u r /
Snn% n (i

• N o  
S « a l

U T s

I 'u r in c r s  ' 
CM M IInii 

N o »>

. A r e a  
C M IllIn n  

. Il;i>

Sxtnt  liinur<T<l 
fR k M lll lm i>

iV o < n k u i]i 
CR>. M l l l l r t n l

K t in r i r
2 0 0 0 -Z 0 0 J 17 S . - l l 0 t3 .0 J3 .8 3 z .oe ir..9 4
2 0 0 1 .2 0 0 2 lO 8 .T 0 I 2. SO 7 5 s 0 2 d .G t 2.616.1 a
2 0 0 S .Z D 0 3 Z l • 0 .7 0 t s . s z 0-1.S0-4.3Q 3 , 2 7 Z .s e

T o t a l K n a n r __ 2 0 .8 7 •ai.aa 2 3 0 .3 3 2 .3 4 T .0 3 5 .7 4
R jil ii
1 & G O-ZOOO 0 9 O.CD o .r e 3 .5 0 4 .0 7 S 4 .2 S
z o a o -z o o l IB 2 .0 0 3.1 I 10.020. a s Z 7 T . S »
2 0 0 1 -2 0 0 2 2 0 1 .0 6 3 .1 5 i  J .0 7 S .1  t 3 0 J  , J 7
s o o a -z o d a 21 3 .3 3 ^ .o ^ 1 8 .3 7 4 .6 2 3 B 5 .0 3
TL>tu] 1 uLil — 0 .0 3 1 I .O S 3 2 '3 4  0 ,0 3 I . 0 I S . 0 2
M l
I 0 0 0 -2 0 0 0 o o O .SB O .T B , 3 6 6 4 .0 7 5 4 .S S
2 0 0 0 .2 0 0 1 I B 1 0,3 0 1 6 .3 J s s o e o .Q o Z J 4 S .2 2
7/in 1.  j*oop ? n lf>.RR . t R 0.1 R o o n n  75>
S 0 0 3 -S C 0 3 21 1 2.0 0 i o .s e L IS 6 6 0 .0 1 3 6 S 7 .2 4
T o ta l  eta — 3 3 .8 2 s a . T i £ 0 1 Z 0 3 .4 0 o o r ^ . j s

Source: Constructed from GIC and AICI Data base for NAIS

2. Number of farmers and area covered under NAIS by States

The number of farmers buying insurance cover under NAIS during Rabi; 1999- 

2000 to 2003 ranged from less than thousand (650) in Sikkim to more than 5 million in 

Andhra Pradesh and Maharashtra (Table 6.13).

Table 6.13:

Number of Farmers and Area Covered under NAIS by States (1999 to 2003)
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Five states, namely, Maharashtra, Andhra Pradesh, Madhya Pradesh, Orissa and 

Gujarat together accounted for three fourth (73.6 per cent) of the total number of farmers 

and little more than 75 per cent of the area covered under NAIS. The five states shared 81 

per cent of the premium and nearly 80 per cent of the claims.

The proportion of beneficiaries receiving indemnity payments ranged from a 

minimum, of 8 per cent of the insured, farmers in Jharkhand and West Bangal to more than 

85 per cent of the participating farmers from Gujarat and Himachal Pradesh. The number 

of fanners claiming indemnity payments from above five states accounted for 67 per cent 

of the total 12.9 million beneficiaries. The claim premium ratio was less than unity in 

Assam, Goa, Jharkhand, Meghalaya and West Bengal..

On the other hand, it was more than 5 in Chattisghar, Gujarat, Himachal Pradesh, 

Karnataka, Orrissa, Tamil Nadu, Andaman & Nikobar Island and Pondicherry. The total 

claim premium ratio for NIAS was 4.24 at the national level.

3. Number of Farmers and Area Covered under NAIS by Seasons

The numbei". of farmers as well as area covered under NAIS during Kharif 

accounted for 79 per cent of the total farmers and area in the country (Table 6.14).

Table 6.14:
Number of Farmers aiid Area Covered under NAIS by Seasons (1999 to 2003)
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It is interesting to note that more than 80 per cent of the farmers opting for crop 

insurance cover from the states/UTs of Sikkim, Tamil Nadu, Andaman & Nicobar and 

Pondicherry subscribed for Rabi crops and only 20 per cent insured Kharif crops. Claims 

or indemnity payments during Kharif accounted for 91.5 per cent of the total claims. 

States like Sikkim, Tripura, Andaman and Nicobar Islands and Pondicherry had. less area 

covered under NIAS during Kharif and there were no claims during the Kharif season.

4. Average Area Insured, Premium Paid and Claims per Farmer and per Hector

On an average, little more than 1.5 ha area was insured per farmer under NAIS 

during Rabi 1999 through Kharif 2002. However, the average area insured per 

participating farmer varied across the states. The average area insured per farmer was 

around half ha in the statesAJTs of Himachal Pradesh, West Bengal, A & N islands and 

Tripura whereas it was more than 2 ha per farmer in Chhattisgarh, Gujarat and Madhya 

Pradesh (Table 6,15).

The average sum insured per household ranged from less than Rs. 5,000 in 

Himachal Pradesh, Goa and Chhattisgarh to more than Rs. 15,000 per farmer in Gujarat 

and Pondecherry. The average amount insured per fanner under NAIS at the aggregate 

level was Rs. 8668. Similarly, the average sum insured per ha was Rs. 5,527 and it varied 

between less than -Rs. 3,000 per ha in Chhattisgarh, Goa and Madhya Pradesh to. more 

than Rs. 15,000 per ha in A & N Islands and Tripura. The average premium paid by the 

individual farmer ranged between Rs. 79 in Goa to more than Rs. 600 (619) in Gujarat.

Similarly, the average premium paid per ha varied between Rs. 41 in Goa and Rs. 

570 per ha in Meghalaya. The average amount of indemnity claimed varied from less 

than Rs. 100 per farmer in Goa,(Rs. 69) and West Bengal (Rs. 36) to more than Rs. 1,500 

per participating fanner in Pondicherry (Rs. 1,587), Karnataka (Rs. 2,079) and Gujarat 

(Rs. 4,542).
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The average claims or indemnities per ha varied from as low as Rs. 37 in Goa to 

as high as Rs. 3,035 per ha in Anadaman & Nicobar Islands. It is interesting to note that 

as many as 92 per cent of the fanners participating (in NIAS) from Gujarat, 86 per cent 

from Himachal Pradesh, and more than 50 per cent each *from Chhattisgarh and 

Karnataka claimed indemnity payments as against less than 10 per cent of the farmers 

from Jharkhand (7.6 per cent) and West Bengal (7.8 per cent) during 1999 and 2003.

Table: 6.15:

Average Area and Sum Insured, Premium Paid and Indemnities Claimed by States
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5. Crop Wise Analysis

Among crops, as shown in Table 6.16, groundnut accounts for 36 per cent of 

claims and paddy for another 27 per cent. Even in the case of annual commercial and 

horticultural crops, which are supposed to be charged on an actuarial basis, the claim to 

premium ratio is 2.29. These crops account for 18 per cent of total claims and 34 per cent 

of total premium. Food crops and oilseeds have a claim to premium ratio of 5.31.
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Table: 6.16:

Crop Wise Total for Seven Seasons, Rabi 1999-2000 to Rabi 2002-2003

Crop Farmers
Covered

Area In 
Hectare

Sum-
Insured

RsCrore

Premium
RsCrore

Claims 
Rs Crore

Claims/
Premium

Ratio

Food crops 3/idoifseetfs
Groundnut 4.581 7,973 5,931 203 1.375 . 5.77
Paddy 12,516 17.303 9,919 242 1,049 4.34
Soyabean . 2,105 5,380 1,339 47 245 5.20
Wheat 2,647 5,780 1,445 22 . 84 3.82
Maize 636 635 411 10 70 . 6.92.
Horsegram 541 1,273 284 6 58 9.25
Jowar 1,541 1.563 517 13 57 4.29
Redgram 866 1,128 530 14 45 3.32
Bajra 870 1,378 354 13 43 3.45
Blackgrain 316 348 127 3 38 10.93
Greengram , 354 408 113 3 29 9.41
Castor . 158 1B3 110 4 15 3.93
Other crops 470 840 278 8 16 . 2.05
Total 27,601 . 44,194 21,359 588 3,125 5.31
Annual commBrcia} and honfcaitur^ crops
Cotton 3,169 5,540 3,202 216 488 2.26
Sugar cane 2,255 2,286 3,493 50 111 2.19
Potato 593 477 805 26 87 3.32
Onion 116 107 138 7 16 2.11
Chfliy 71 84 101 7 3 0.44
Other crops ‘ 16 IB 31 1 0 0-03
Total 6,220 8,512 7,770 308 704 2.29
Grand total 33,822 52,706 29,129 896 3,829 4.27

SoiJ/ve: /VA/SBusi/iess Stat/si/cs, Agriculture Insurance Company.

6. Coverage of NIAS by Borrowing Status of Participants

As stated earlier, non-borrowers of institutional credit were kept out of crop 

insurance scheme. However, this lacuna was removed in the NIAS/RKBY and non- 

loanee farmers were also eligible to buy insurance cover for notified crops. It is observed 

that non-loanee farmers shared less than. 10 per cent of the total farmers during 7 seasons 

(Rabi 1999-2000 to 2002-03). The proportion of non-loanee farmers participating in crop 

insurance scheme was marginally higher (9.00 per cent) during the Rabi season when 

compared to the participation (8.42 per cent) during Kharif season (Table 6.17).
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The sum insured by loanee farmers was to the mne of Rs. 272,539 million as 

against Rs. 18,753 million by nbn-loanee farmers. The claim premium ratios for non

loanee farmers were much higher during both Kharif as well as Rabi seasons.

Table 6.17:
Coverage of NIAS by Status of Borrowing (Rabi 1999 to Rabi 2002-2003)

(Peccenoigps]
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RpbL
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(In nilUlon)

P a rm enCoveml
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Qt.OO
91.46
(30S3)
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Loance

8.4Z
0.00
8.54
fzm
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In su red

|jo3neo
03.20
04.70
03.55

(272.533

Non-
Loon&c

Q.71
5.Z1
QA4

flB.753)

ClDim/
P/eniJLuii

Ratio
Loanos

4.1
2.82
3.03

Non-
Loanoe
&I6
L0.S6
8.45

Claim as % 
of Sum 
Insured

13.60
4.03
12.0S

Non- 
Loon c«
27 .17
28;03
27.30

Source: Constructed from Report of Working Group on RMA, Planning Commission, GOI

The overall cldm premium ratio for loanee farmers was 3.93 as against 8.45 for 

non-loanee farmers. This indicates that the problem of adverse selection occurred in the 

case of non-loanee farmers. In other words, non-loanee farmers, those who perceived 

higher risk opted for crop insurance cover. It is also observed that the loanee fanners 

claimed indemnities accounting for about 12 per cent of the sum insured whereas the 

indemnities claimed by non-loanee fanners accounted for more than 27 per cent of the 

sum insured by them.

The average amount of sum insured as well as premium paid by non-loanee 

farmers was lower than those of loanee farmers during Kharif and Rabi seasons (Table 

6.18). The average sum insured per loanee farmer was Rs. 8,810 when compared to Rs. 

6,492 for non-loanee participant farmer.

Table 6.18:
Sum Insured, Premium Collected and Claims Paid Per Farmer

Season lloiTowIiig Status Siun Insured (K»> I'rcmlunt (Ks> Clnlms (Rjt)
Xhai-lf Loanee Q.036 302 1.237

Non-ljoanee • 7.060 235 1.021
Rabi Loanee 7.930 140 301

Non-Loaxie9 4.406 117 1.235
Total Loanee £.810 271 1.0S4

Non-Loanee 6.402 210 1.772

Source: Constructed from  Report o f  Working Group on RMA, Planning Commission, GOI
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The amount of indemnity claimed was higher during both Kharif as well as Rabi 

seasons. The average amount of indemnity claimed by loanee and non-loanee farmers 

was Rs. 1,064 and Rs. 1,772, respectively.

7. Claim/Premium and Claim/Sum Insured Ratio by Season

It can be seen from Table 6.19 that the overall claim premium ratio for Kharif 

season was 4.4 at the national level. However, there were wide variations in the claim 

premium'ratio across the states. The average claim premium ratio for Kharif season was 

less than one in the states/Uts of Assam (0.30), Jharkhand (0.76), West Bengal (0.06), 

Tripura (0.00), Sikkim (0.00), West Bengal (0.06), Pondicherry (0.0003) and A & N 

Island (0.78).

Table 6.19:

Claim/Premium and Claims/Sum Insured Ratios and Percentage of Farmers 

Receiving Indemnities (Rabi 1999 to Rabi 2002-03)

State
Rabi

Claim/
Premium

Ratio

Clalni as 
% ot .Si im 
Insured

%
Farmers

Beneflted

Claim/
Premium

Ratio

Claim as 
% of Sum 
Insured

%
Farmers
Benefited

Andlu;Q. Pradesh 2.15 .6.04 20,03 1.47 2.62 14.52
Assam 0.30 0.64 9.79 0,63 1.68 ia 3 3
Bihar 3.20 8.00. 14,04 3.06 4.74 21.41
Chhatllsgarh S.21 21.63 58.85 1.44 2.66 6.61
Coa 1.10 . 1.86 24.20 0.17 0.25 . 0.98
Cujarat 7.39 20.28 03.11 2.01 6.54 34.76
Hhnacbal Pradesh 6.99 17.13 Q7.51 4.23 7.48 9.81
Jharkhand 0.76 . l.QO 7.50 0,61 0,03 7.8S
Karnataka 6.11 18.03 49.35 8.L4 21.38 63.17
Ker^a 5.68 14,15 33.50 0.63 1,23 6.56
Madh^'a Pradesh 4.0ft 16.73 45.62 5.14 B.91 36.S7
Maharashrra 1.40 5.63 26.27 5; 17 7.23 40.62
M ^halaya 2.33 6.45 1S.12 0;65 6.04 19.85
Orissa 6.62 18.57 47.70 0,38 0.74 8.59
Sikkim 0.00 0.00 0.00 2,56 2.56 14.90
Tamli Nadu 2.02 4.SO. 35.50 S.20 12.11 37.25
Tripura 0.00 0.00 0.00 3.18 4.66 33.01
Utcar Prtidesli 1.43 2.71 22.26 0.84 1.71 23.08
West Bengal 0.06 0.15 3.57 0.53 1.20 14.05
A & N Islands 0,78 J.76 15.56 6.88 17.80 . 37.29
Pondicherry . 0.00 0.01 o.oa 6.26 11.08 39.21
Total 4.37 14.60 40.€S 3.19 8.13 28.26

Source: Constructed from  GIC andAIC I Data base fo r  NAIS
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On the contrary, remaining 14 StatesAJTs participating in NAIS had claim 

premium ratio of more than unity. The claun premium ratio for Kharif season in 

Chhatisgarh and Gujarat was more than 7. However, some of the states like Goa, Kerala, 

Meghalaya, Orissa Uttar Pradesh were partially successful in pooling the risk across 

seasons as indicated by loss (claim/premium) ratio, i.e., the loss ratio for Kharif season 

was higher than unity indicating payment of. indemnities whereas the loss ratio for Rabi 

season was less than unity showing clearly that the amount collected as premium was 

higher than the claims paid during Rabi season.

It is also true that the seven States/UTs having claim premium ratio of less than 

unity were helping in paying indemnity claims in the states having claim premium ratio 

of more than unity. The loss cost ratio or claim /sum insured ratio for Kharif season 

ranged from zero in Sikkim, Tripura and Pondecherry (No claims) to more than 29 per 

cent in Gujarat. The total amount of indemnities paid accounted for little more than 4 per 

cent of the sum insured under NAIS.

The overall claim premium ratio for Rabi season crops was lower (3.19) when 

compared with those of Kharif season crops (4.37). The association between claim 

premium ratios of Kharif and Rabi seasons was positive. Generally, the states having 

lower claim premium ratio during Kharif season had lower ratio for Rabi crops too. 

However, Andaman & Nicobar Islands and Pondicherry had very high claim premium 

ratio (more than 6) during Rabi season as against less than one during Kharif season.

6.2,3 A n a l y s i s  o f  NAIS (1999 -  2006)

1. Coverage and Penetration NAIS (1999 -  2006)

Table 6.20 presents a detailed summary of the NAIS uptake and adoption rates 

for the period Rabi 1999-2000 to completion of the Rabi 2005-06. Key features of the 

NAIS program include:
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^  In the SIX ye^s of full operation, the NAIS has expanded its coverage 

significantly from a total of 10.6 million insured farmers in 2000-01 to 17.2 

million insured farmers in 2005-06 equivalent to a current uptake level of about 

14.3% of all India’s 120 million farmers.

The program is targeted at small and marginal farmers utilizing crop-credit as 

evidenced by the average insured area of 1.59 hectares per insured farmer with 

corresponding average sum insured per policy of Rs. 9,410, and average premium 

of only Rs. 290 per policy.

Over the past 6 years the NAIS Insured Area has expanded from 16.1 million 

hectares in 1999-2000 to 28,3 million hectares in 2005-06 or an increase of 76%.

^  The Total Sum Insured has increased by nearly 119% from Rs. 85 billion to Rs. 

186 billion in 2005-06 which is due both to the increase in insured area, and an 

increase in ^ e  average per hectare sum insured over time (Table 6.20). Over the 

six years, the NAIS has paid total claims of Rs. 77.2 billion against total paid 

premiums of Rs. 23.4 billion.

^  The premium generated on NAIS has doubled in the past 6 years and in 2005-06 

aniounted to Rs 5,6 billion. The average rates charged on NAIS have been very 

stable over time with an average of 3.4% for Kharif crops and 2.0% for Rabi 

crops, with overall average rate of 3.1 %.

Table 6.20 and Figure 6.8 show that NAIS insured crop portfolio is far more 

important in the Kharif (Monsoon) rain-fed cropping season than in the Rabi dry 

irrigated cropping season with an approximate 75% : 25% split between Kharif 

and Rabi of portfolio insured area, TSI and premium. Figure 6.9 shows the 

claims payment pattern between Kharif arid Rabi seasons.
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NAIS: Total Sum Insured Kharif and Rabi Seasons (Rs. 000)

Figure 6.8
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Figure 6.9

NAIS: Paid Claims Kharif and Rabi Seasons (RS. 000)
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NAIS crop insurance is compulsory for fanners accessing seasonal crop 

production loans from the banks. Conversely, non-lo^ee farmer are free to elect to 

purchase crop insurance as they wish. However, because of the extremely late sales cut

off dates operated on NAIS, AICI have identified a major problem of anti-selection by 

non-loanee farmers.

2. Analysis of Results by Type of Insured Farmers

In 2004, the Joint Group Report showed that between .1999 and 2003-04 the loss 

cost for non-loanee farmers was a “staggering” 29%-compared to only 10% for loanee 

farmers, or a factor of 3 times higher claims. The conclusion of the Working Group was 

that the sales cut- off dates for non-loanee fanners should be advanced to the start of the 

Kharif and Rabi seasons and then no extensions should be offered during the actual 

growing season. Table 6.21 shows an updated analysis of results for loanee and non- 

loanee farmers by inclusion of the past two year’s results. The figures continue to show a 

very large disparity in the loss costs incurred by loanee farmers,(9.1%) compared to non

loanee farmers (26.4%).

Table 6.21

NAIS Results by Loanee, and Non- Loanee Farmers (Rs. 000)

Ysar^Seosoit LOAHEE N0N1.0AHEE

Sum
Insured

Paid
Claims

Loss 
Cost %

Sum 
Insui (t(i

Patd
Cfalntia

Loss
Cost %

Kharif
2000 27i483,21« 1,111,033 4.D>}t 5SS,eS4 318,529 S7.3%
2001 . 28/S10,663 2,292,672 B.D% 332,154 3.139 Q.e%
2002 7.519,530 16.0% 5.726.r&4 1,759 107 30.7%
2003 42.331,720 S.717.6S1 13.5% 530,701 44,230 8.3%
2004 eO ,666.05s 4.605.403 5.7% 3.045,509 « a  1.656 2 3 .3 %

2005 30.391.976 9.039,013 11.2% 2.450,690 611,687 3 3 .1 %
Sub-Total
Kharif 306,787^03 30,276,437 9.SU 12^1,662 3,798,749 3 0 .0 %

Robl
1999-CO 3,047.544 75,733 2.5% 97 13 13.1%

. 2000-01 6.079.DS5 115.623 1.9% 36S.515 1.37S 0.4%
2001-02 7,eao,2e4 222.945 2 ,B % .358.622 13,120 3.7%
2032-03 9.242.985 £45,611 5 .9 % 268,703 22,664 a .5 %

2003-lM 17,677.527 2.720252 15.4% 333,746 67,355 17.1%
2004-05 22.643,155 935,750 4 .1 % 996,S45 62,219 6.2 %

2 M 5 -0 S .450,003 2.055,618 6 .6 % 30S.03S 63,290 27.0%
Sub-Total
Robl 94,773.035 6.614,007 7.0'«> 2,634,266 250,244 9.3%
Grand Totnl 416,004,«8fi 37,742,149 S,1% is;»5,&15 4,043,005 26:4%

Source: Constructed from  Report o f  Working Group on RMA, Planning Commission, GOl
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6.2.4 O v e r a l l  A n a l y sis  o f  CCIS a n d  NAIS (1985-2006)

Table 6,22 presents the All India Area Crop Insurance Results for the past 21 

years by Season (Kharif followed by Rabi) and in Total. The results are divided between 

the CCIS period 1985 to Kharif 1999, and then the NAIS scheme from Rabi 1999- 2000 

to Rabi 2005-06. Key features of the results include:

❖ Over the past'21 years, the long-term average loss cost has been 9.9% with a peak 

of 18.5% loss cost in 2002-03 and a low of 3.4% loss cost in 1992-93. The 

corresponding 21-year long-term loss ratio is 359% against an average rate of 2.7%.

❖ The rain-fed Kharif season is considerably more risky than the irrigated Rabi season 

and over the 21- year period the long term average loss cost for the Kharif season 

has been 10.8% (loss ratio 366%) compared to 6.5% loss cost (321% loss ratio) for 

the Rabi season. The highest losses by season were Kharif 1987 (severe drought 

year) with loss cost of a very high 24.0% (loss ratio 1369%) and for the Rabi, 2003-

04 with a loss cost of 16,0% (loss ratio 755%).

There is a very high degree of variability in annual loss costs of Kharif, Rabi and 

Kharif + Rabi.

The NAIS 6-year results show a long-term averajge loss ratio of 331% with peak of 

569% in 2002-03. The worst results by season are the Kharif 2002 when the NAIS 

scheme incurred a loss ratio of 579% and in the Rabi 2003-04, loss ratio 755%. 

These results show that on average the program is severely under-rated at present 

by a factor of at least 3 times, just to break even. The NAIS 6-year long-term loss 

cost is 10.1%.

204



fs

nH



2. Crop Insurance Results by States

Table 6.23 shows the cpnsoHdated CCIS and NAIS Results by state, ranked in 

order of their percentage contribution to Total Scheme Sum Insured. These results are 

developed further in Table 6.24 which shows the CCIS results by state from 1985 to 

1999, and finally Table 6,25 shows the NAIS results by state from 1999 to 2005-06. Key 

features of this analysis include:

> The program has covered up to 23. states and 2 Union territories over the past 21 

years. Of these, the top 5 states of Andhra Pradesh, Gujarat, Maharastra, Madhya 

Pradesh and Karnataka haye accounted for 71% of total accumulated liability of Rs. 

1.021 trillion (thousand billion).

> The top 10 states have accounted for 94% of total liability over this period and 

coverage in the remaining 15 states has been extremely low. It is apparent that the

. distribution of portfolio liability has been very imbalanced towards the 5 above 

mentioned states over time.

> The top 5 states have accounted for 7 5% of all claims by value over the 21 year 

period. Gujarat which has accounted for only 17% of overall liability has accounted 

for a dispropoitionately. high share of all clainis by value or 31% of all claims by 

value and has a very high long-term loss cost of 17.8%.

> Other states which have experienced very poor results include Karnataka, loss cost 

15.0%, Bihar, loss cost 19.5% and Jharkhand, loss cost 32.5%.
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> The results during the CCIS period 1985 to 1999 show that a total of 15 states and 2 

union territories participated in the crop insurance scheme (Table 6.24). During this 

period the results in Gujarat were extremely poor. Gujarat accounted for only 22% of 

overall scheme TSI, but a very high 48% of all claims by value and with loss cost of 

20.3%.

> Orissa state also performed badly during this period with loss cost of 12.3%. The 

overall long- term loss cost of 9.1% compares with an average premium rate of only 

i.8% during the CCIS period, with a corresponding long-term average loss ratio of 

509%.

> The results by state during the NAIS cover period from the Rabbi 1999 to date are 

presented in Table 6,25. A similar pattern of losses has occurred during this 6-year 

period in that Gujarat has continued to incur a disproportionately high volume or 27% 

of total claims against its contribution of only 15% towards total liability.

>  Karnataka, Bihar, Tamil Nadu and Jharkand have also performed poorly. The long

term loss cost on NAIS is currently running at 10.1%, or slightly higher than under 

CCIS. On account of the higher average rate of 3.1%, the long-tenn loss ratio on 

completion of the 2005-06 Rabi season was 331%.
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l̂5 iŜt§S|§g -

E S S S S ^ S S S S pII It I d s ® ? I
« 2 «- •-

l i g g s S a i S i ^ .  f i S ^ .

I I'll5  ta S s

f . “̂ 15

S 3 g i  E I S 6= I
b^ i ac  wr S ^  ti

«L

I
s's
g

•fS

§

p

• t<J
<3

8
<J

1
I
«o
R
OS
1
1
o
2

6  

■ s



■oi

I

o0

1
o
tno0
•M1
Q

OrsIos.a\c s

B1
2  

'> »  
A
i3
3

S1
V
SV  

JSu
0)u
B
2 
S
BM

b
3

3u
'C
bJ)

■w
ao
<Q

1
+ jJ #ill ^  ^  tr

l i
U

t:

l l !  M £

v ; T < R R<u n;} in f«» «r oj u.'i Ot * ; 8 S ! : g S f i i : S g £ g g :

5. s ?. S 
l e | g i 9

3

s ?  g g
f>J r<

g § g s

ii*>

g p i  

^ N rf ■< 

^  ^  o H fJ rJ

s  Si-J kT fJ rJ
8  2  s  ar-' -•

ill S  8  5? ?rp5

g  2  «  £  r>l <si (Si rj

s  s
§
ff
#

r-‘ rJ

S?§ g

lC 5? iC 5« iff S'*: Stl ;I! i«!ii*> N  •• Kti f«i ^  m «r i>i •«

S S S 2 S : : S E 8o ^ rt ®
S  5  S  ?  R  S ' S  ?

iHiiHHil
O  ^  m^ ct S S
S  i  i  So  to gi gi

g g  g g

g i i g s
i te" rt'

r*>. c4 oi

*r o irj

s  ?  i
§  2  §  s.cn of O Q TO ^  j(j <>i

•IT. Ip O CN ĉ  (jf (!;;« OB
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Table 6.26 presents, a breakdown of the CCIS and NAIS 21-year results by crop 

type. Over this period the portfolio has been dominated by two crop types, paddy and 

groundnuts accounting for 58% of TSI, 51% of premium and 64% of claims.

Groundnuts have performed very poorly over time. This crop has accounted for 

21% of total liability, 20% of premium, but a disproportionately high 35% of all claims 

with loss ratio of 629% and loss cost of 16.4%. Other major crops exhibiting above 

average claims include Bajra (loss cost 12.8%), Jowar (loss cots 14.9%), Maize (12.5%) 

and Bengal Gram (14.0%).

Table 6.26

Analysis of 21-Year Results for top 25 Crops by Sum Insured (Rs. 000)

3. Crop Insurance Results by Crops

■ Crop Name Sum Insured
%of
TSI Rrmiium

AvQe.
Rate

% Paid Cbiims
%o*

Clainu

Loss
Rab'6
%

Loss
Cost
%

Pata/ 374,491,307 36.7% 6,574^:60 2.3% 2&,061,034 28,8% 339% 7.8%
Gujundnut .215.329.688 21.136 5.612,885 2.6% 35;^8,S75 35.0% 629% 16.4%
WJwal <63.093.268 6.7% 1.10S.631 1.6% 3.677,421 3.7% 333% 5.4%
Soycbeon 63.000.897 'Sl2% 2,206,485 3l5% 4,201,259 4,2% 193% 0.7%
Cotton 53,334,752 5.8% 4,648,260 7.7% 5,273,712 ■ 5.2% 116% a.s%
Sugarcane 56,122.909 5.5% 702,959 1.4% 1,272,784 1.3% 163% 2.3%

27,1Q7.»5 2.7% 533.846 3̂ 1% 3,475,62& 3.5% 417% 12.8%
Potolo 26,835,118 26% 931,046 3.5% 2,231,291 2.2% 240% 8.4%
JOM’ar • 25.242.D50 Z5% 5«6,522 2 .2% 3.757;910 3.7% 663% 14.9%
Red Gram ia.e6S.BS3 1.8% 436,090 2.3% 1,49a, 116. 1.5% 342% 8.0%
Maize • Ifl,070.11» - 1.&% 446,050 2.5% 2.255,865 2.2% £06% 125%
Bengal Gcam 13.924 1.4% 251,300 2.1% ■ 1,&42,7S6 1.&% es7% 14.0%
SynBowa • 0.&34 . 341,545 2 .6% 838,927 0.8% 347% 3.9%
Rapa aMuGtafd ‘ S,902:Z»i 0.9% 165,605 1.9% 352.338 0.3% 213% 4.0%
GreanGram 5.275.874. O.S% 144,554 Z7% 1.074.588 1 .1% .743% 20.4%
Onion 4,928,105 0.5% 299,217 &1 % 914,767 0.9% 306% 18.G%
Sack Gram ' 4,809,09Q 0.5% 134,511 28% 1.0s0,104 1 .0% 781% 21.8%
Caator 3,835.876 04.% 127.445 3.3% 213.918 0.2% 160% 5.3%
Chlfiy 3,781,763 0.4% 211.848 *.6% 47,208 0.0% 22% 1.2%
Clu3ler8ean 3,183,412 0.3% 79,586 ^5% 656,283 ■ 0.7% B25% ■20.8%
Banisna 1,414.243 0.1% S6.04S 4.0% 25.941 . 0.0% 46% 1.6%
Gnvn 1,342,736 01% 26.277 21 D% 204,192 0.3% 1005% 19.7%
Rflgl 1,058.522 0.1% 25.243 2.4% 2S9.901 0.3% ioi3a% 2-̂ .6%
Peas M6.319 0.1% 19.326 2.0% .5Si835 0.1% '305% 8.0%
SaJTkyrtief 961.466 0.1% 24.655 •2.6% 228.849 0.2% 928% 23.8%
All Othsr Crops 4,229.245 0.4% 160,223 3.8% 830,057 0.8% 518% 19.6%
Grand Total' 1 ,020 ,738^ 100.0% 28,061,498 2.7% 100,741,084 100.0% 359% 9.9%

Source: Constructed from  AICI consolidated data base
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Table 6.27 presents an analysis of groundnut results by state. The major 

observations aiQ as under.

❖ Gujarat is the most important state for groundnuts with sum insured of Rs. 118 

billion, or 54% of groundnut liability. Groundnuts in Gujarat have accounted for 

Rs. 23.5 billion or 67% of all claims in this crop with a very high loss cost of 

20%. The results for groundnuts have also been very poor in most other states, but 

in spite of these very poor results the average rate for groundnuts have only been 

2.6% over this period (3.5% rate in 2005-06).

❖ In the context of the overall CGIS and NAIS program, over the past 21 years, 

Gujarat groundnuts have accounted for only 11.5% of total scheme liability (TSI), 

but a hugely disproportionate 23.4% of all claims, and to a major extent, this 

single (cash) crop in this single state has undermined the program’s financial 

performance and viability.

❖ It is a very interesting fact that if groundnuts were excluded from the CCIS/NAIS 

portfolio the overall results of the program would be considerably improved with 

21-year loss ratio of 292% and loss cost of 8.1%.

Table 6.27

Analysis of 21-year Groundnut Results by State (Rs. 000)

4. Ciase Study on Groundnut

state
Sum

Insured

% ef 
. Sum .. 
Insured

Avg«.
Rat«

%
%of

Promium
Paid

Claims

% cf
Paid

Claims

LM8
ratio

%

L03»
Cost

% ■
GLuoral -117,556,613 54% 3,1G0.301 2.6% 55% 23.544,056 67% 759% 20.<J%
Airthra . , 
Pradesh ■ 57^3.639 27% 1,520.342 2.6% 27% a;956.212 25% 5S9% 15.6%
Kemotaka io,oes,8M 5% 303,435 3.0% 5% 1 ,S24,862 4% 503% 15,1%
MaharosHra ■18.076,512 8% 392.457 22% 7% S39.139 2% 214% 4.6%

Pradesh 2 .^ 2 0 2 - 1W. 69.S63 .2,6% 1% 143,-I75 0% 206%’ £i3%
RajQEiMan 3.090,250 . 1% 103,159 35% 2% 101,101 0% 93% ■ :3.3%
Oriiua 3.BS7J62 2% 63,719 1.7% 1% 83.435 0%' 131% ■2.3%
TAMILNADU . 2,949,722 . ' 1% «,d 1 5 1.4% 1% 51 0% 121% 1.7%
Uttar Pradssh . 346.442 0% 12.026 3.e% 0% ■ 44^92 0% 372% , 12.9%
Chhattisgsm 9.651 O'A 350 3.6% 0% 304 . 0% 87% . 3.2%
QCA 9 0% 0 3.S% 0% 0 0% 0% 0.0%
Grand Total 215329,666 100% 5,612,666 2.6% 100% 36,288,676 lOrA S29f% ia4%

Source: Constructed from AICI consolidated data base
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To sum up, major findings of the analysis of development of agricultural insurance in

India has been segregated in to two distinctive periods. These are as under,

1. Major findings of the CCIS (1985 to 1999)

❖ The average number of farmers (holdings) covered under CCIS were less than 5 

(4.64) per cent of the total holdings in the country and the average area insured 

accounted for 4.61 per cent of the gross sown area during the reference period from 

1985 through 1999/

❖ Though the Scheme w ^  in operation, some of the states like Punjab and Haryana, 

facing lower risk- in production, did not participate in the CCIS whereas a state like 

Rajasthan discontinued participation after one year due to its inability to share 

indemnity payments.

❖ . The total indemnity payments were to the tune of Rs. 23038.54 million as against

the premium of Rs. 4035.59 million. Thus the GIC had to pay .Rs. 5.71 per rupee of 

premium collected.

❖ The sum insured was equal to the loan amount borrowed. The premium rates 

charged at 2 per cent for cereals and 1 per cent for pulses and oilseeds is too low 

and do not have any actuarial base.

❖ Insurance cover under CCIS is availablof to loanee farmers and a l^ge number of 

farmers who do not borrow from institutional sources are deprived of crop 

insurance benefits.

6.2.5 M a jo r  F in d in g s  o f  t h e  A n a l y sis  o f  CCIS a n d  NAIS P r o g r a m m e
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The claims paid and premium collected * for various crops under CCIS varied 

significantly. For example, Premium collected for paddy shared more than half of 

the total premiums whereas claims paid for paddy accounted for a quarter of the 

total clahns paid during 1985 through 1999. On the contrary, claims paid for 

groundnut (Rs. 12217 million) accounted for 53 per cent of the total claims when 

compared with 15 per cent (Rs. 604 million) contribution to the total premium.

The claim premium.ratio was highest (20.22) in the case of groundnut and'lowest 

(0.88) in the case of wheat.

The number of farmers as well as area covered under CCIS during kharif season 

accounted for more than 80 per cent of the total farmers and area covered under 

CCIS. The same was true in the case of sum insured and premium collected. 

However, the indemnity payments during kharif accounted for 95 per cent whereas 

premium collected during kharif shared only 81 per cent of the total premiums.

2. Major findings of the NAIS (1999 to 2006)

In. comparison with CClS, NAIS provided greater coverage in terms of both 

farmers and crops as non-loanee farmers are made eligible to buy insurance cover. 

Moreover, insurance is how extended to commercial and horticultural crops.

NAIS has expanded its coverage significantly from a total of 4 million insured 

farmers in 1985 to 17.2 million insured farmers in 2006 equivalent to a current 

uptake level of about 14.3% of all India’s 120 million farmers

NAIS Insured Area has expanded from 7.69 million hectares in 1985 to 28.3 

million hectares in 2006 or an increase of nearly 400%. The Total Sunn Insured 

has increased from Rs. 7.8 billion in 1985 to Rs. 186 billion in 2006.
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❖ Initially, crop insurance was implemented in only 9 states. Now the program has 

covered up to 23 states and 2 Union territories over the past 21 years.

❖ The top 5 states of -Andhra Pradesh, Gujarat, Maharastra, Madhya Pradesh and 

Karnataka have accounted for 71% of total accumulated liability of Rs. 1.021 

trillion (thousand billion). The top 10 states have accounted for 94% of total 

liability over this period and coverage in the remaining 15 states has been 

extremely low. ’

6.2.5 R e s u l t  o f  H y p o t h e s i s  T e s t e d

The above analysis recognizes that in spite of various drawbacks within the 

publicly administered system of CCIS and NAIS, the agricultural insurance in India has 

made big a stride so far as development of agricultural insurance in India is concerned.

The study concludes that the hypothesis, “there is considerable degree of changes 

in the agricultural insurance scenario in India since the inception of Comprehensive Crop 

Insurance Scheme from the year 1985”, is accepted.
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. The IRDA Act 1999 lifted the ban on private players and opened the industry to 

foreign players in a limited manner. To the extent of agricultural insurance is concerned 

only two private insurance companies viz., ICICI-Lombard and IFFCO-Tokio. They have 

entered in the Indian agricultural insurance market. They have modified their offerings 

considerably by way of weather-indexed contracts.

The data available in this respect are very inconsistent and uncorrelated. In order 

to maintain business secrets the private sector companies have not provided their business 

results. The present study has been conducted on the basis of secondary data available 

from internet, published literature and Government reports. The following empirical 

analysis on perforinances of private insurers will examine the effect of liberalization of 

Indian Agricultural Insurance Sector. ,

Working Hypothesis;

“The effect of liberalization on Indian agricultural insurance sector Is positive.”

6.3.1 A n a l y sis  o f  R o l e  o f  IC IC I-L o m b a r d

The liberalization of insurance was first transpired to the Indian agriculture sector 

by ICICI Lombard General Insurance Company, wiiich is a joint venture between ICICI 

Bank, India's largest private sector bank, and Lombard, one of the oldest property and 

casualty insurance companies in Canada. In 2003, the Commodity Risk Management 

Group (CRMG), in collaboration with the Hyderabad-based microfinance institution, 

BAS DC, and Mumbai-based insurance company ICICI Lombard, a subsidiary of ICICI 

Bank, initiated a.project to launch a small weather insurance pilot program for groundnut 

and castor farmers in the Andhra Pradesh district of Mahahbubnagar, the first weather 

insurance initiative ever to be launched in India.

6.3 ANALYSIS OF PRIVATE PARTICIPATION IN AGRICULTURAL INSURANCE
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The insurance contracts, protecting farmers from drought during the' groundnut 

growing season were designed by ICICI Lombard with technical support from CRMG 

and in consultation with BASIX. The products were marketed and sold by Krishna Bhima 

Samruddhi Local Area Bank (KBS LAB) extension officers to the four villages through 

workshops and meetings with the BASIX borrowers. In total, 230 farmers bought the 

insurance for khariff (monsoon season, June-September) 2003, 154 groundnut fanners 

and 76 castor farmers; most fell into the small farmer category, with less than 2.5 acres of 

landholding (Source: http://www.basixindia.com/insurance.asp)

1. Performance of ICICl-Lombard

Major features of the performance of ICICI - Lombard are as under.

❖ The index-based rainfall insurance scheme started in 2003 as a crop-specific 

insurance cover for castor and groundnut farmers, who were split according to 

their farm size into two (<2.5 acres; >2.5 acres) and three (<2.5 acres; 2.5-5 

acres; >5 acres) categories respectively.

❖ The initial weather insurance contracts designed for these farmers were based on 

a weighted rainfall index, calculated on the basis of rainfall collected and 

recorded at the Indian Meteorological Department (IMD). If the index fell below 

the predetermined threshold, farmers participating in the programme received a 

payment to cover lost production and input costs.

❖ In total, 230 farmers bought the insurance for khariff (monsoon season, June- 

September) 2003, 154'groundnut farmers and 76 castor farmers; most fell into the 

small farmer category, with less than 2.5 acres of landholding. ICICI Lombard 

was also involved in another project in khariff 2003 in Aligarh, Uttar Pradesh, 

where 1,500 soya farmers bought protection against excessive rainfall.
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❖ Although the overall feedback from farmers ware very positive (especially in 

regard to the timely, payment of claims), some important adjustments of the 

insurance scheme had to be made to enhance the benefits for the farmers for the

, following year.

❖ In light of the farmer feedback on the monsoon season 2003, the rainfall index 

insurance was completely restructured. The growing season of groundnut and

■ castor was divided into toee phases corresponding to the three critical growing 

periods: sowings^ flowering (vegetative growth) and harvest (maturity).

❖ Moving away .from a weighted index design, the new contracts specified a 

cumulative rainfall trigger for each of the three phases, with an individual payout 

rate and limit for each phase.

❖ Furthermore, the contracts were redesigned to be sold per acre and a farmer could 

buy as many acres of protection up to 100% of his cultivated area as he desired. 

By transforming the crop-specific insurance scheme into an area-specific 

“monsoon failure” insurance scheme, insurance cover could be offered to a wider 

range of farmers cultivating diversified agricultural portfolios with different kinds 

of crops, such as cotton, oranges or coriander and others.

2. Present Trends

ICIGI Lombard had started weather insurance in 2003 with a small pilot for 230 

groundnut and castor farmers in Mahbubnagar (Andhra Pradesh). In 2006, the product 

was offered to a larger geographical area and covered a wide range of crops. In the year, 

the company insured 1,29,440 farmers and 1,51,866 acres of cropped area of various 

crops and sum insured was Rs. 37.0 crores*.

[♦Source: ICICI Lombard: Emerging trends in farm insurance -  Weather Insurance: presentation 

at the Agriculture Summit in Delhi 2006.]
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6.3.2 A n a l y sis  o f  R o l e  o f  IFFCO ■ T o k io  (ITGI)

IFFGO Tokio General Insurance Company (ITGI), a joint venture insurance 

company,' launched weather insurance contracts Barish Bima Yojana in Kharif 2004. The 

study has been undertaken on the basis of the Report of the Working Group on Risk 

Management in Agriculture for the XI Five Year Plan (2007 -  2012), GOI Planning 

Commission, New Delhi (2006).

1. Performance of IFFCO - Tokio

Major features of the performance of ICICI - Lombard are as under.

❖ Barish Bima Yojana is an index based Insurance product, which provides 

protection to farmers against deficiency in rainfall. The policy covers shortfall of 

rainfall based on the variation between the ‘Total Weighted Actual Rainfall’ (total 

of specified 4 months of Kharif season June to Sep. or July to Oct.) and Total 

Weighted Normal Rainfall (total of specified 4 months of Kharif season -  June to 

Sep. or July to Oct.), of a specified reference weather stations based on rainfall 

data provided by IMD/ centers recognized by IMD.'

❖ In Kharif 2004 ITGI launched the Barish Bima Yojana in 9 districts of 4 states-

■ Gujarat, Maharashtra, Andhra Pradesh and Karnataka on a pilot basis.

Availability of rainfall data and rain-fed regions are the factors in identifying 

these districts.

❖ Considering the response in Kharif 2004, the scheme was extended to 100 

districts across 7 states for Kharif 2005.
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•!• In Kharif 2006, another 25 districts were added, making a total of 125 districts in 

the following states - Gujarat, Maharashtra, Andhra Pradesh, Karnataka, Madhya 

. Pradesh, Chhattisgarh, Tamil Nadu, Punjab, Haryana and Rajasthan. 

•!• The Claim~ under this Policy were settled within 3 months of expiry of the policy. 
. . . . . 

This Policy was not linkeci to the declaration or non-declaration of drought, by 
. . 

any official agency. The adual yield of crops was not measured, as the insurable 

eventwas rainfall deficiency, and not the actual shortfall in the crop yield. 

•!• At present the policy is for the Kharif season; and covers practically every crop 
. . 

prevalent in the (Kharif) season. These include food grains like Paddy, Bajra, 

Jowar Maize, i>uises, Groundnut, Sesame, Soya bean, sunflower and other 

oilseeds. 

2. Present Trends 

ITGI has introduced a unique Weather Insurance Policy (Gehu Mausam Yojna) 

for Wheat farmers, for the Rabi season of 2005-06 .. This Policy provides the wheat 

farmers a cover against potential loss in the yield of wheat, arising out of adverse 

temperatures during the Rabi season. The policy offers coverage in the form of Frost 

cover (January) and Heat Stress cove~ (March). The areas co~ered for Genhu Muasam 

. Y ojna are Rajasth,an (Kota; Chittorgarh, Sawaimadhopur, Tonk), Madhya · Pradesh 

(Hoshangabad, Ujjain, Ratlam, Dewas, Indore) and Uttar Pradesh (Jatmpur, Varanasi, 

Allahabad, Rampur, Badaun, Shahjanpur, Bareilly). 
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6.3 .3 . MAJOR F in d in g s  o f  t h e  S t u d y

The study has been conducted on empirical basis and it has been identified that 

crop insurance is a very difficult product to produce. Portfolios of geographically 

dispersed crop insurance contracts can be enormously riskier than an , equally valued 

portfolio of health and automobile insurance contracts. As a result of that Private 

agricultural insurance has tended not to appear Following are the major concerns.

1. High premium Rates: In the absence of any. support, premium rates have varied 

from 8% to 12%,- depending on the crop and weather parameters covered. Claims 

experience has also varied depending on the degree of loss and deviation of 

weather parameters, with claims ratio going as high as 1800%, for some crops. 

Risk costs for weather insurance are higher, due to extreme variations in weather 

conditions, year on year. The chances of perils are very high. Hence, insurance 

companies need to charge risk premium adequately, in order to cover their costs. 

In the process, if the cost of risk transfer by farmers to insurance companies 

(through weather insurance), becomes higher than the cost of risk-retention; the 

potential customers may not find weather insurance an attractive proposition.

2. Lack of awareness and Infrastructure: Weather insurance needs a reference 

weather station which provides weather data to settle claims. The India 

Meteorological Department (IMD) is the only agency recording weather data, 

which could be used to settle claims. Weather parameters such as Rainfall is 

spatially variable, hence, rainfall at a district level need not necessarily reflect the 

rainfall in all villages in that district. This is also known as Basis risk.
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3. Problems of Asymmetric Information: The presence of asymmetric 

information, which can lead to adverse selection and moral hazard problems, 

raises the cost and risks of introducing crop insurance products more so than other 

types of insurance products. Adverse selection in insurance markets refers to the 

situation where insurers find it very expensive to distinguish between high-risk 

and low-risk insurance applicants. Over time the low-risk clients drop out of the 

market and the insurance company is left with a very high-risk pool of clients 

with higher expected indemnities that negatiyely affects insurer’s profitability. 

Moral hazard refers to the situation where the granting of an insurance contract 

can lead to a reduction in the application of good husbandry practices or the 

complete altering of production practices on the part of the client, resulting in 

higher loss claims.

6.3.4 R e s u l t  O F  H y p o t h e s i s  T e s t e d

The above problems, affect all insurance markets but more so in agricultural ones 

because obtaining information on clients is more difficult and monitoring client behavior 

is more costly. If the “coverage of loss” is set too low, on the other hand, to discourage 

carelessness and negligence, the market can be become very thin and the advantages 

gained by pooling risk types, the essence of insurance intermediation, is lost. As a result 

of these private insurance is generally not available, and if it iis available, it is not 

affordable to the majority of farm operators.

The analysis recognizes that there has been very insignificant development in the 

private agricultural insurance sector in India. Although various innovative agricultural 

insurance products have been initiated in the selected areas on pilot basis but the overall 

impact of liberalization in agricultural insurance is very much unfounded.

The study concludes that the hypothesis, “The effect of liberalization on Indian 

agriculmral insurance sector is positive’', is rejected.
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Correlation is a measure of association between two variables. The value of a 

correlation coefficient can vary from minus one to plus one. A minus one indicates a 

perfect negative correlation, while a plus one indicates a perfect positive correlation. A 

correlation of zero means there is no relationship between the two variables.

When there is a negative correlation between two variables, as the value of one 

variable increases, the value of the other variable decreases, and vise versa. In other 

words, for a negative correlation, the variables work opposite each other.

On the other hand, when there is a positive correlation between two variables, as 

the value of one variable increases, the value of the other variable also increase.

The Correlation analysis along with significance of the correlation coefficient test 

that can be detennined from t-statistic will be helpful to measure the degree of 

correlations among the states.

6.4 A n a l y sis  o f  C o r r e l a t io n s  a m o n g  t h e  S t a t e s

Working Hypothesis

“The degrees of correlation among the states are positive.”

The total analysis has been conducted with the help of DFA Model. Figure 6.10 

shows the state level analysis at 99.9% confidence level. Significant correlations are 

highlighted for better understanding. Actual correlations are shown in Figure 6.11.

The results are as under.

223



I£
a  S  ?  S3 ^  S  S  s i a sr** ir> OT LO ^ Ir^ cvj cnj
C > 0 - » - ^ C > C > C > C ) C 3  l o d l  CO •»—’

C\i CO CO ̂  CD U-)•»— —̂ ■«— op <T> CO 0>oq C7) h**; CO tnCO O CNJ CNJ *

< o c M c o o o > c o i r > o >2 g | s ^ f e s 5 2 scjocicjcbcDcici

CC£

=
®  .2 «  w
sc i2

Is ®
M CJ

^  o 

"5\r:

t

I

o  •ase  is sa> jou ■“
s  <» §
<i> S> g5 s §
C/J E O

s

23 P? in i  f CO(if c> o o6 o> Q CO
■r»:

S c5 cvi o> ^ <2CO CO CO CO wo of>
cvi c> c:> c> c> o  o

<r>
->j- §  uo

&
«

CO ■•— TO S

o
8
_K' ir>
« ^ «N^ O CM 
6

§ S
uS iS

5

is B

S. "O m^ c j2 vS -ss ™ ™^ « -s -ss 
.2 ,

■gj ■o 2 £ n m
B  s  

a

i>
c / 5Cfl

QQ
iS

Q

U
<
B
o

-a

Xj
2t/2
c
o

U
1)
=joc/3



P2

■I ^

3=
13

Cvj 5= M  ^  ^  S  ^  S  u-3 c\i< r i c p < ^ o < = > c 9 c p c = > c ^ o c 9 < = >

o  s  s .  ^  §  s  5 P2 S  SS S S4 :s: ^  ^  g? 55: s> s> = I  s

rs S  D5 S  i2 ca «o  Ln

t/5
0>

C/3
V

5
U )
a
o  .

’M  ^
15

c ^ < o o > o c N j g r ^ o  

c d < = S o  — « ^ c = < ^ c p

3  i
CD

^  - *  S::± ^  ^  Go 
' ? “ *=>=?

S2 fS

s

o  cp c3> —-̂ iqa <=> cp cp

\ o  
• »Si
0
o c

42

3

I
 ̂ J 

%  
u
L i

6
13

• 3
u

c=> cp c> cp

C\J

s g g 
<? «?

CO

s

fex.
M

S S g S S S S S g S g K S S
Cp V. -<=>Cp<7>C=><7C3C3 0 C p < 7 C p

S3S  J g  S  ^  S  ffi
5^ ?5 S? == ^  S  ^  ^ca. c=> cp a  ^  ^  o  C3

1̂  #  Sg £  S3 S  ^  &■•— S  «vi T— csj ■»— o
c p c p < = : e = : < 7 C 9 < s G

2̂
n

n
cd

Q

I
1
o

S(A
a .

■d
u
a• 3 
O  

CO



Major observations of the state level correlation analysis are as under.

• The analysis suggests that claims in Rajasthan are significantly correlated with 

Andhra Pradesh, Jharkhand, Karnataka, Maharashtra and Orissa at 99.9% 

confidence level. The significance test identifies highly correlated states. The next 

step would be to check the actual correlation among these states. .

• Actual correlation suggests that claims in Rajasthan have very high positive 

. correlation with Andhra Pradesh and Jharkhand. It also has very high negative

correlation with Karnataka, Maharashtra and Orissa.

. • Similarly claims in Chhattisgarh are significantly correlated with claims in 

Gujarat, Jharkhand, Madhya Pradesh, Orissa, and Utar Pradesh. .

R e s u l t  O F  H y p o t h e s i s  T e s t e d

State Correlation Observations:

The study reveals that the performances of all the states are not evenly correlated. 

Only few states ^ e  significantly correlated with each other.

The study concludes that the hypothesis,. “The degrees of correlation among the 

states are positive”, is rejected^
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Crop correlation analysis mainly helps in designing insurance products for the 

individual crops. Similar insurance scheme can be designed if the crops are positively 

correlated. This will reduce underwriting risk substantially.

The benefit will also come in the form of reduced insurance product designing 

cost and effort.

The study would be conducted using the same methodology of State 

Correlation Analysis. That is, The Correlation analysis along with significance of the 

correlation coefficient test that can be determined from t-statistic will be helpful to 

measure the de^ee of correlations among the crops.

6 .5  A n a l y sis  o f  C o r r e l a t io n s  a m o n g  t h e  C ro ps

Working Hypothesis

^The degrees of correlation among the crops are positive.”

The total analysis has been conducted with the help of DFA Model. Figure 6.12 

shows the state level analysis at 99.9% confidence leveil. Significant correlations are 

highlighted for better understanding. Actual conelations are shown in Figure 6.13.

The crop wise analysis of AICI portfolio is discussed as under.
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• Crop correlation analysis suggests that Cluster Bean is highly correlated with 

almost all the crops. And correlation is negative in most of the cases. 

Underwriting result shows very high combined ratio for this crop (8.27).. High 

combination ratio implies high claims for this crop and negative correlation 

implies reverse trend in claim movement with other crops.

• Black Gram shows opposite trend. Claim for this crop shows significantly 

positive correlation with some of the other crops (e.g Jowar, Maiz, black Gram 

etc). .

• Groiind Nut is showing zero correlation with all other crops. This means claim 

profile for this crop is totally different from the other crops. Combined ratio and 

loss ratio for this crop suggests highly unprofitable underwriting (>6).

• The same observation can be drawn for Green Gram. The combined ratio is very 

high for this crop (>8).

R e s u l t  O F  H y p o t h e s i s  T e s t e d

The study shows that some of the crops are performing at danger level and only 

few crops are significantly correlated with each other.

The study concludes that the hypothesis, “The degrees of correlation among the 

crops are positive”, is rejected.

Crop Correlation Observations:

Major observations o f  the crop level correlation analysis are as under.
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The basic underlying idea of this study is to allocate capital to outstanding losses 

from prior years. In future years, the organization will need to allocate capital to 

outstanding losses from the current year. And it must funds the cost of that capital from 

the current year’s premiums. The capital allocated to outstanding losses in future years 

will, in part, depend upon future underwritings.

The DFA model uses the following major inputs to compute Marginal Tail VaR 

and capital allocation % for States:

• Mean Loss

• Standard deviation of Loss

• Confidence level

Mean loss is the average claim amount for a state whereas Standard deviation of 

loss is the standard deviation of historic claim data. Mean loss and standard deviation of 

loss has been calculated from available historic claim data. The DFA model uses this data 

to compute Marginal Tail VaR and Tail VaR allocation.

6.6 S t a t e  L e v e l  Ca p it a l  A l l o c a t io n  A n a l y sis

Working Hypothesis

“There is equal quantum of risk associated with the portfolio of each state.” 

The study has been carried out in two phases.

1. Marginal Tail Value at Risk (VaR) and Capital Allocation Analysis and,

. 2. Underwriting Performance Analysis
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Figure 6.14 shows the state level Marginal Tail Value at Risk (VaR) and Capital 

Allocation analysis of AICA portfolio has been conducted at 90% confidence level. The 

resuits are as under.

Figure: 6.14

Result of State Level Marginal VaR and Capital Allocation Analysis

state level Allocation

Select a Confidence Level: | 9 9 .0 % | User Input

M a r g in a l  T V a R  %  A llo c a te d  
C a p i ta l  C ap ita l

6.6.1 Marginal Tail Value at Risk (VaR) and Capital Allocation Analysis

Andhra Pradesh. 701,022’ 13.85%
Bihar . 182,728- 3.61%
Chhattisgarh. 39,006 0.77%
Gujarat 2,288,327 45.21%
Jharkhand 32,117 0.63%
Karnataka 831,527 16.43%
Madhya Pradesh 166,043 3.28%
Maharashtra 290,791 S.75%
Orissa 175,755 3.47%
Other 5,768 , 0.11%
Rajasthan 233,772 4.62%
Tamllnadu 21,053 0.42%
Uttar Pradesh 63,396 1.25%
West Bengal 29,956 0.59%

TotalTVon| 11 ,024 ,601  |

Source: Constructed from AICI Data Base

Note; Tail VaR Calculation Methodology:

Total Tail VaR capital is the difference between Tail VaR and expected Loss.

Total Tail VaR capital needed = 15,821,979- 4,797,378

= 11,024,601

Sum of the Tail VaR Marginal Capital is equals to 4181681. This is the sum of the 

Marginal Tail VaR capital of all the states/crops.

The percentage of capital allocated to different states is the ratio of Tail VaR capital of a 

state/crop and total marginal Tail VaR.
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Major observations of the state level Marginal Tail Value at Risk (VaR) and Capital 

Allocation analysis are as under.

❖ ITie total tail VaR amount for AICI portfolio is 11,024,601. This means, with 

99% confidence level, AICI is expected to lose (claim loss) a maximum of Rs.

11,024,601 on claims over the next Financial Year (i.e. 2006 -  2007).

❖ The result suggests maximum capital allocation (to support losses) to Gujarat

(about 45%) followed by Karnataka and Andhra Pradesh. High capital allocation 

to Gujarat is needed to support high claim in that State.

6.6.2 Underwriting Performance Analysis

Now there can be many reasons behind higher/lower capital allocation needs. 

Higher/lower capital allocation does not always mean that a state is performing badly/as 

expected. Here it is evident that high capita allocation is needed in Gujarat to support 

very high claim in that state. It may so happen that high claim/Risk in a region is 

adequately supported by high premium. So before allocating capital, portfolio analyst 

should look at something called ‘combined ratio’.

At this point of analysis it can only be said that states like Gujarat needs very high

amount of capital to support business there whereas states like Tatnilnadu, West Bengal 

etc need low capital investment. In the following section this findings will be 

consolidated with underwriting results.

Figure 6^15 shows the state level underwriting performance analysis. The results 

are as under. .

Observations:
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The Underwriting analysis shows unprofitable underwriting in all the states. So it 

can be said that underwriting is not profitable in general. A comparative analysis shows 

better underwriting performance for the states of Madhya Pradesh, West Bengal, Andhra 

Pradesh and Uttar Pradesh. The following plots show state wise Underwriting results and 

loss allocation:

Figure: 6.16 
Result of Capital Allocation for States

Capital AJIocation

I — CapiUI Alocalton

Source: Constructed from Figure: 6.14

Figure: 6.17 
Analysis of Combined Ratios for States

C o m b in e d  R a tio s

.I' I-”
States

• Corrbined Ratio

Source: Constructed from Figure: 6.15
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Combined study of the above plots can be summarized as follows:

1. The analysis suggests maximum capital allocation (to support losses) to Gujarat 

followed by Karnataka and Andhra Pradesh. High claims in these states are not 

adequately compensated by premium received. However, among the three states 

mentioned above, Andhra Pradsh is performing relatively better (relatively lower 

combined ratio).

2. The Underwriting analysis shows unprofitable underwriting in all the states. So it 

can be said that it is not profitable in general.

3. A comparative analysis shows better underwriting performance for the states of 

Madhya Pradesh, West Bengal, Andhra Pradesh and Uttar Pradesh. These states 

give better return on investment.

R e s u l t  o f  H y p o t h e s i s  T e s t e d

The total study signifies that the overall portfolio of AICI should be unevenly 

distributed to cope with the heavy claim loss burden that are distinctively varies from 

state to state.

Observations:

The study concludes that the hypothesis, “There is equal quantum of risk associated 

with the portfolio of each state”, is rejected.
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Crop level capital analysis mainly helps to allocate capital to outstanding losses from the 

current year. The benefits will also come in the form of reduced insurance product 

designing cost and effort/

Working Hypothesis:
“There is equal quantum of risk associated with the portfolio of each crop.’’

The study would be conducted using the same methodology of State level Analysis.

6.7 C r o p  L e v e l  C a p it a l  A l l o c a t io n  A n a l y sis

A similar analysis has been performed on the AICI crop portfolio. The results are 

shown below:

Figure: 6.18

Result of Crop Level Marginal VaR and Capital Allocation
Crop lovet Allocation 
S e l e c f a  C o n f i d e n c e  L e v e l :

O th e r
All C r o p s  In O th e r  S t a t e s  
B a jra
B en c ja l G r a m  
B la c k  G r a m  
C a s to r  
C lu s t e r  B e a n  
C o tto n  
Q r a m
Q r e e n  G r a m
G ro u n d n u t
J o w a r
M aizo
P a d d y
P e a s
P o ta to
R a p e  & M u s ta rd  
B e d  S r a m  

. S o y a b e a n  
S u Q a r c a n e  

; S u n f lo w e r  
W e a th e r  
W h e a t

[ 9 9 . 0 % 1  User Input
M a r g in a l  T V a R  %  A l l o c a t e d

T o ta l T V a R

6 8 3 ,6 6 6 7 .8 5 %
1 4 6 ,4 3 6 1 .6 8 %
1 g 0 ,3 9 8 2 .1 8 %
1 4 6 .2 8 5 1 .6 8 %
1 4 3 ,6 6 2 1 .6 5 %
1 4 1 ,7 5 5 -1 .63%
1 5 1 ,2 5 4 1 .7 4 %
3 6 0 ,0 9 2 4 .3 7 %
1 4 3 ,6 7 7 1 .6 S %
1 4 6 ,2 0 2 1 .6 8 %

2 ,5 1 6 ,9 9 1 2 8 .8 8 %
1 9 2 ,8 3 2 2 .2 1 %
1 6 7 ,2 7 9 1 .0 2 %

2 ,0 0 2 ,3 9 7 2 2 .0 8 %
1 4 0 ,3 5 9 1 .6 1 %
1 9 3 ,9 8 is 2 .2 3 %
1 4 1 ,3 8 3 1 .6 2 %
1 5 9 .1 4 8 1 .B 3 %
2 7 9 .6 0 8 3 .2 1 %
1 4 5 ,4 2 0 1 .6 7 %
1 5 0 ,2 8 8 1 .7 2 %
1 3 9 ,7 1 7 1 .6 0 %
2 1 0 ,0 3 2 2 .4 1 %

l| 9 . 1 9 1 . 7 9 5  i

Source: Constructed from  AICI Data Base
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Figure: 6.20 
Result of Capital Allocation for Crops

Capital Allocation

35.00% 

30.00% 

25,DD% 

20.00% 

15.00% 

10.00% 

5.00%

0.00%V  f t ■ P w ¥ '----1 T  1 TI T r T  r-  I  W 1 -T .F I

^  ^
Crops

Capital AllDcatlon

Source: Constructed from Figure: 6.17

Figure: 6.21 
Analysis of Combined Ratios for Crops

Combined Ratios

12 .0 0

10.00

8130

^ 6.00

i 4i)0

2.00

Qjao

Croi»B -Comblnefli RatiQS

Source; Constructed from Figure: 6.19
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The Underwriting analysis shows unprofitable underwriting in all the crops. So it 

can be said that underwriting is not profitable in general.

Tlie results of the analysis can be summarized as follows:

1. The analysis suggests maximum capital allocation (to support losses) to Ground 

Nut and Paddy followed by Cotton and Soyabean. Claim is very high for these 

crops.

2. Paddy and Cotton are showing better return on investment (low combined ratio) 

in spite of having high claims.

3. A comparative analysis shows better underwriting performance for Cotton, 

Sugarcane, Rape & Mustard, Bengal Gram, Castor etĉ  These crops give better 

return on investment

Observations:.

RESULT OF Hypothesis Tested

The study shows that like the state level analysis the crop portfolio of AICI should 

also be distributed unevenly to cope with the claim loss burden of some specific crops.

The study concludes that the hypothesis, “There is equal quantum of risk 

associated with the portfolio of each crop”, is rejected.
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The DFA model provides the flexibility to select the basis of analysis e.g. historic 

loss cost based analysis, Projected (for the next Financial Year) loss cost based analysis 

etc. The following analysis is based on A id ’s 21 years historic loss cost information.

Following inputs are needed for the underwriting profitability analysis.

Table; 6.28 - Underwriting Inputs of AICI (2005 -  2006):

6.8  A n a l y sis  o f  Im p a c t  o f  R e in su r a n c e

K h a r lT I R a b I
SUM .ASSURED 1 3 4 . 9 2 8 . 4 6 0 SI oi ossa

PREMIUM 4.497.ere 107S7S0
RESERVE ALLOCATION o 0

ACQUISITION COST o 0

Source: AICI Data Base (2005-2006)

Table; 6.29 - Reinsurance Inputs of AICI (2005 -  2006):
irwff Stco LOIMt OS

cut! ASSUMED ima»J13D
san.tsB 3931S.tM saiD.istf

GTTOP L o a s  tAVCA ro H  n e iN & u R A ic e  
GTD P LOGS P ie iM G U N ^ ce  PRCU&IU i . i r ^
neM SUR  AKCe CO  U t lf iS  D N □.m*L

AICI nwM 
i.iva u>Ki.urr
AO iritsn«tCM *\inacnvin«IVABnm tt 
ifiorrp V iinna nMtoa PK.a» mu HATB

Lm r-I laM^9 iw ir-i
□ .n on% a m

uni% om% nm%

NcnsuHAKce rneuMU CSV □ H TOTM. rneuiunŝ□ IC ClAIUS LM lUTY O H TOT̂tCLA
REKSURM'cecouiieiGOH osvoH rRenuq) PfTfm>M*rri!nogTBtATY ow>TAsnAHe-wwTv gatoPTsw ismu

Source: AICI Data Base (2005-2006)

Table; 6.30 - Financial/Annual Statement Inputs of AICI (2005 -  2006): 
FirjjtfTci^iin^plJTS^
C A P ITA L 1,990.946
R E S E R V E S  & S U R P L U S 1.364,218
IN V E S TM E N T INCOM E (Net) 454.170
Expense Factor (%  Premium) 2.20%
Subsidy Factor 95.00%

Source: AICI Annual Report (2005-2006)
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“There is a tremendous impact on risk transfer strategy (Reinsurance) on the 

overall risk exposure of the Agricultural Insurance Company of India Ltd.’*

Working Hypothesis:

The ^alysis has been conducted in five distinctive phases. These are as under.

1. Kharif

2. Rabi

3. Stop Loss reinsurance

4. Quota Share Reinsurance

5. Stop loss + Quota Share Reinsurance

The DFA model uses Beta distribution to calculate ProbM ity of ruin and maximum 

claim ratio.

6.8.1. Analysis for AICI Business Line: Kharif for 2005 -  2006

The Figure 6.22 represents underwriting and financial analysis for the Kharif 

Portfolio. The loss and Combined ratio (3.27) for this crop is very high. This signifies 

unprofitable underwriting. The underwriting result is showing a loss of Rs 10,183,131. 

This high loss is arising because of the high claims. In short, the underwriting result 

shows unprofitable business.

The analysis tells that financial implications of this loss. The Ruin probability for 

this business is very high (0.87) and Solvency margin is negative even after considering 

financial benefits such as surplus, govt, subsidy and investment.
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Figure: 6.22

Analysis for AICI Business Line: Kharif (2005 -  2006)

DFA ANALYSIS FOR AICI KHARIF PORTFOLIO

SUM ASSURED 134,928,480
PREMIUM 4,487.878
CLAIMS 14,572,276
Other Expenses 98,733
G9VT. SUBSIDY 9,580,178
Reserve Allocation 0
ACQUISITION COST • 0

Loss Ratio 3.25
Underwriting Result (10,183,131)

(Premium-clalms-expenses)

Combined Result
Combined Ratio 3.27

After Subsidy & Resen/e allocation' (602,953)

Mean Loss 
Standard Deviation of Loss

10.80%
55.00%

DFA ANALYSIS FOR AICI KHARIF PORTFOLIO

SUM ASSURED 134,928,460
PREMIUM 4,487.878
CUIMS 14.572.276
CAPITAL + SURPLUS 2,427,415
INVESTMENT INCOME 364,003
OTHER EXPENSES 98.733
GOVT. SUBSIDY 9,580,178

Mean Loss 10.80%
Standard Deviation of Loss ■ 55.00%

Operating/Combined Ratio 0.51

Prob of Ruin 0.8758
Ruin Probability (No Years] 1.14

Earned Premium . 3.33%
CAPITAL + SURPLUS 1.80%

INVESTMENT INCOME 0.27%
GOVT. SUBSIDY 7.10%.

Expense Ratio 0.07%

iperatlng Surplus (for ciaim payments) 12.42%
Maximum Claim Ratio 87.58%

, Solvency Margin -75.16%
Solvency Capital (101,406,857)

Source: Reconstruction of AICI Data base.(2005 -  2006)

6.8.1. Analysis for AICI Business Line: Rabi for 2005 -  2006

The Rabi business line shows the similar trend. Loss ratio and combined ratio is 

very liigh for this business line too. Underwriting result shows very high loss occurring 

due to high claim. This is evident from the high standard deviation of loss (60%) as 

shown below (Figure 6.23).

243



Figure: 6.23

Analysis for AICI Business Line: Rabi

DFA ANALYSIS FOR AlCl RABI PORTFOLIO

SUM ASSURED 51,010,550
PREMIUM 1,078,750
CLAIMS - 3,315,686
Other Expenses 23,733
GOVT. SUBSIDY 2,125,089
Reserve Allocation 0
ACQUISITION COST 0

LOSS'Ratio ■ 3.07
Underwriting Result (2,260,668)

(Premium-clalms-expenses)

Combined Result
Combined Ratio 3.10

After Subsidy & Resen/e allocation (135,579}

Mean Loss 
Standard Deviation of Loss

6.50%
60.00%

DFA ANALYSIS FOR AICI RABI PORTFOLIO

SUM ASSURED 51.010,550
PREMIUM .1,078,750
CLAIMS 3,315,666
CAPITAL + SURPLUS 917,699
INVESTMENT INCOME 87,515
OTHER EXPENSES 23.733
GOVT. SUBSIDY 2,125,089

Mean Loss 6.50%
Standard Deviation of Loss 60.00%

Operating/Combined Ratio 0.19

Prob ol Ruin 0.918Q
Ruin Probability (No Years) 1.09

Earned Premium 2.11%
CAPITAL + SURPLUS 1.80%

INVESTMENT INCOME 0.17%
GOVT. SUBSIDY 4.17%

Expense Ratio 0.05%

Operating Surplus (lor claim payments) 8.20%
Maximum Claim Ratio 91.80%

Solvency Margin -83.59%
Solvency Capital ' (42,639,895)

Source: Reconstruction of AICI data base (2605 -  2006)

Financial result shows high probability of ruin.and negative solvency Margin. The 

Rabi portfolio is also unable to survive long without support from other source of 

benefits. This necessitates the need for reinsurance.

The following plot shows (Figure: 6.24) how the solvency margin is going to 

deteriorate with the increase of .probability of ruin (i.e. with the increasing claim ratio).
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Figure: 6.24

Analysis of Solvency Margin of Rabi Portfolio

Solvency Margin

100.000%

50.000%

0 .000%

-50,000%

- 100.000%

-150.000%

i i n r r i

Probability ot Ruin

Source: Reconstruction of AlCI data base (200S -  2006)

The Underwriting Profitability analysis reflects that AICI has been suffering from 

heavy losses in both form of business line. Now the study will examine the effect of 

reinsurance on the overall profitability of AICI.

Underwriting Profitamlity Analysis for Reinsurance

6.8.3 Stop Loss Reinsurance for Rabi and IGiarif Portfolio

In the case of Stop-Loss Treaty (Non Proportional Treaty) Reinsurance the reinsurer 
agrees to pay all losses which exceed a specified limit arising from ah insured portfolio. The limit 
is usually set by the reinsurer and may be monetary e.g. Excess of loss or a percentage e.g. Stop 
loss. Stop Loss Treaties are appropriate, to situations where the insurer has accumulated 
experience over time, it has accumulated reserves and developed a stable portfolio and it is 
actively seeking to retain and expand its original premium and profits.
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The stop-loss treaty is designed to seek comprehensive protection against fluctuations in 
annual loss experience. The re-insurer is obliged to cover a part of the total annual loss burden 
that exceeds the agreed deductible; usually, this deductible is defined as a percentage of annual 
premium income, but it may also be a fixed sum. AICI portfolio uses a stop loss reinsurance 
factor of 12.8%. The following screenshot (Figure: 6.25) shows the results of the analysis:

Figure: 6.25
Analysis of Stop Loss Reinsurance for Rabi and Ktiarif Portfolio

DFA ANALYSIS - STOP LOSS REINSURANCE

SUM ASSURED 
PREMIUM 
CLAIMS 
Other Expenses 
GOVT. SUBSIDY 
Reserve Allocation 
ACQUISITION COST

REINSURANCE RECOVERY 
Stop. Loss REINSURANCE PREMIUM 
REINSURANCE COMMISSION 
PREMIUM (Net)
CLAIMS (Net)

Loss Ratio 
Underwriting Result

(PrGmlum-claims-expenses) 

Combined Result
Combined Ratio

Considering Subsidy & Reserve allocation

Mean Loss 
Standard Deviation of Loss

185,939,030
23,800,196
18,392,358

523,604
0
0
0

2,633,595
2,175.487

0
21,624,709
15,758,763

0.73
5,342,342

0.75

5,342,342

DFA ANALYSIS - STOP LOSS REINSURANCE

SUM ASSURED 185,939.030
PREMIUM 23.800.196
CUVIMS 18,392,350
CAPITAL + SURPLUS 3,345,115
INVESTMENT INCOME 1,930,813
OTHER EXPENSES 523,604
GOVT. SUBSIDY 0
REINSURANCE RECOVERY 2.633,595
REINSURANCE PREMIUM 2,175.487
REINSURANCE COMMISSION 0
PREMIUM (Net) . 21.824.709
CLWMS (Net) 15,758.763

Mean Loss 1 9.86%
Standard Deviation of Loss1 6.32%

Operatlng/Comblnad Ratio 0.51

Prob of Ruin 0.1721
Rutn Probability (No Years) - 5.81

Earned Premium.(Net) 11.63%
CAPITAL + SURPLUS 1.80%

INVESTMENT INCOME 1.04%
GOVT. SUBSIDY 0.00%

REINSURANCE RECOVERY 1.42%
Expense Ratio 0.28%

Operating Surplus (for claim payments) 15.60%

9.86%
, Maximum Claim Ratio 4.04%
1 Solvency Margin 11.56%

6.32% Solvency Capital 21,494.043

Source: Reconstruction of AICI data base (2005 —  2006)
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As shown in the above figure, underwriting results have improved as a result of stop loss 
reinsurance treaty. Stop loss reinsurance has reduced loss and combined ratio to 0.7 which 
signifies profitable underwriting. When financial benefits like capital and investment are included 
the operating combined ratio reduces further (to 0.5).

Financial results show a ruin probability of 0.17 and solvency margin of 12%. So it can 
be said that, if AICI can finance a claim ratio of 12% with the total security, the chance of 
bankruptcy will be 0.16. It can be noted that as premium received is higher than the claim the 
portfolio does not need government subsidy. That’s why the amount against subsidy is appearing 
as zero for reinsured portfolios. But if subsidies are allocated to the portfolio then the probability 
of ruin will reduced further and insolvency period will improve significantly. For example, if 
Govt subsidies of Rs. 11,709,641 (FY 2006) are included in the calculation, then ruin probability 
will become 0.05 and solvency period 20 years.

6.8.4. Quota Share Reinsurance for Rabi and Kharif Portfolio

Under a Quota Share treaty the reinsurer shares proportionally in all losses and 

receives the same proportion of all . premiums as the insurer, less commission. 

Proportional reinsurance is often recommended in the start up phase of new programs 

when an insurer has little experience with that class of business, and often limited capital 

or reserves with which to retain risk.

In quota share reinsurance any claim, without thinking its size, is divided between 

the insurer and reinsurer in a predetermined ratio. Under quota share protection, all 

claims emanating from the category of business protected by the treaty are shared 

between the insurer and reinsurer in the same predefined proportions. Premiums are also 

shared in the same proportion. Quota share treaty will help AICI to grow relatively new 

class of businesses (like weather insurance) and reduce significant underwriting losses as 

this is the only type of treaty it can negotiate. Figure 6,26 enumerates the impact of quota 

share reinsurance on the portfolio of AICI.

247



Figure 6.26

Analysis of Quota Share Reinsurance for Rabi and Kharif Portfolio

DFA ANALYSIS - OS REINSURANCE

SUM ASSURED 
PREMIUM 
CLAIMS 
Other Expenses 
GOVT. SUBSIDY 
Reserve Allocation 
ACQUISITION COST

REINSURANCE RECOVERY 
OS REINSURANCE COMMISSION 
PREMIUM (Net)
CLAIMS (Net)

Loss Ratio 
Underwriting Result

Combined Result

(Premium-claims-expenses)

Combined Ratio 

Considering Subsidy & Reserve allocation

185,939,030
23.600.196 
18,407,964

523,604
0
0
0

0
952,008

24,752,204
23.600.196

0.96
428,404

0.98

428,404

DFA ANALYSIS - QS RHNSURANCE

SUM ASSURED 185,939.030
PREMIUM 23,800,196
CLAIMS 18,407,964
CAPITAL + SURPLUS 3,345,115
INVESTMENT INCOME 1,930,813
OTHER EXPENSES 523,604
GOVT. SUBSIDY 0
REINSURAÎ JCE RECOVERY 0
REINSURANCE PREMIUM . 0
REINSURANCE COMMISSION' 952,008
PREMIUM (Net) 24,752,204
CLAIMS (Net) 23,800,196

Mean Loss 9.86%
Standard Deviation of Loss 6.32%

Operatlng/CoTnbined Ratio . 0.77

Prob ot Ruin 0.1796
Ruin Probability (No Years) 5.57

Earned Premium (Net) 13.31%
CAPITAL + SURPLUS 1.80%

INVESTMENT INCOME 1.04%
GOVT. SUBSIDY 0.00%

REINSURANCE RECOVERY 0.00%
REINSURANCE COMMISSION 

Expense Ratio

OperaUng Surplus (lor claim payments}"

0.51% 
0.26%

. 15.36% 
4.15%

. , Mean Loss 9.86% 1 Solvency Margin n.2iy<
Standard Deviation o( Loss 8.32% Solvency Capital 20,834,869

Source: Reconstruction of AfCI data base (2005 -  2006)

AICI quota share treaty has improved the underwriting results considerably. 

Combined ratio without quota share reinsurance is 3.3 and with reinsurance is 0.98. This 

clearly shows benefit to AICI. Underwriting result is showing some amount of profit.

Financial results suggest good improvement in solvency margin (11%) and 

probability of ruin (0.17, without considering government subsidy, if ^ y ). The results 

suggest significant improvement in the financial health of the business based on present 

underwriting practice.
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Underwriting results can be improved further if Stop loss reinsurance is used 

along with Quota share reinsurance. This scenario is described in the following section.

6.8.5. Quota Share (QS) & Stop Loss (SL) Reinsurance

Figure: 6,27
Analysis of QS and SL Reinsurance for Rabi and Kharif Portfolio

DFA ANALYSIS '  STOP LOSS & QS REINSURANCE

SUM ASSURED 
PREMIUM .
CLAIMS

• OUier Expenses '
GOVT. SUBSIDY 
Reseive Allocation .
ACQUlSmON COST

SL REINSURANCE RECOVERY 
Stop Loss REINSURANCE PREMIUM 
OS REINSURANCE COMMISSION 
PREMIUM (Net)
CLAIMS (Net)

Loss. Ratio 
Undeiwiiting Result

(Premium-clatms-expenses)

Combined Result
Combined Ratio

Considering Subsidy & Reserve allocation

148,761,224
19,040,157
14.713,886

418,883
0
0
0

2,106,876
1,740,389

952,008
14.443,744
12,607,010

0.87
1,417,650

0.90

1,417,050

DFA ANALYSIS - STOP LOSS & QS REINSURANCE

SUM ASSURED 148,751,224
PREMIUM 19,040,157
CLAIMS 14,713,886
CAPITAL + SURPLUS 2,676,092
INVESTMENT INCOME 1,544,651
OTHER EXPENSES 418,683
GOW. SUBSIDY 0
SL REINSURANCE RECOVERY 2,106,876
Ltop loss REINSURANCE PREMIUM 1,740,389
QS REINSURANCE COMMISSION 952,008
PREMIUM (Net) 14,443,744
CLAIMS (Net) 12,607,010

Mean Loss 9,86%
- , Standard Deviation of Loss 6.32%

Operaling/Comblned Ratio 0.61

Prob of Ruin 0.2140
Ruin Probability (No Years) 4.67

Earned Premium (Net) 9.71%
CAPITAL + SURPLUS 1.80%

INVESTMENT INCOME 1.04%
GOVT. SUBSIDY 0.00%

REINSURANCE RECOVERY 1.42%
REINSURANCE COMMISSION 0.64%

Expense Ratio 0.28%

Operating Surplus (for claim payments) 14.32%
Maximum Claim Rallo 4.64%

Mean Loss - 9.86% Solvoncy li/largin 9.68%
Standard Deviation ol Loss 6.32% 1 Solvency Capital 14,406,525

Source: Reconstruction of AlCI data base (2005 -  2006)

The screenshot above (Figure: 6.25) shows underwriting and financial results 

considering Stop loss and Quota share reinsurance together.
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Financial results shows better operating combined ratio (0.6), ruin probability 

(4.67 yrs) and solvency margin. Again all these results does not include govt, subsidy (as 

iiet premium received is higher than net claim so we can assume zero subsidy).

If Government subsidy of Rs. 11,709,641 (FY 2006) is considered in the 

calculation, then the ruin probability will become as low as 0.06 and solvehcy period 15 

years.

Result OF Hypothesis Tested

Underwriting ratios (loss and combined) are showing significant improvement 

with the introduction of reinsurance treaties. So it can be concluded that the reinsurance 

treaties are able to enhance the performance.

The study concludes that the hypothesis, “There is a tremendous impact on risk 

transfer strategy (Reinsurance) on the overall risk exposure of the Ajgriculturai Insurance 

Company of India Ltd”, is accepted.
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7 . 1  F i n d i n g s  o f  t h e  S t u d y

The study was carried out with a broad objective to analyse the growth and 

development of agricultural insurance in India as well as to assess the viability of existing 
agricultural insurance progra^es by examining Portfolio Risk Management with a view 
to dievelop a sound risk retention and risk transfer strategy for the insurance company 
with special reference to Agricultural Insurance Company of India Ltd.

For the purpose of accomplishment of the above objective seven major analyses 
were conducted in this study. The findings of these analyses are as under.

7.1.1 An Analysis of CCIS and NAIS Programme

The analysis was conducted with 21 years of crop insurance data bases starting 

from Kharif 1985 to Rabi 2006 of the CCIS and NAIS Programme. Following are the 

major findings. ■

❖ Agricultural insurance in India has expanded its coverage significantly from 4 
million insured farmers in 1985 to 17.2 million insured farmers in 2006 equivalent 
to a current uptake level of about 14.3% of all India’s 120 million farmers.

❖ In comparison with CCIS, NAIS has provided greater coverage in terms of both 
farmers arid crops as non-loanee farmers are made eligible to buy insurance cover. 
Moreover, insurance is now extended to commercial and horticultural crops.

❖ Insured Area has expanded fi‘om 7.69 million hectares in 1985 to 28.3 million 

hectares in 2006 or an increase of nearly 400%. The Total Sum Insured has 

increased from Rs. 7.8 billion in 1985 to Rs. 186 billion in 2006.

Initially, crop insurance was implemented in only 9 states. Now the program has 
covered up to 23 states and 2 Union territories over the past 21 years. Among 
them the top 5 states are Andhra Pradesh, Gujarat, Maharastra, Madhya Pradesh 

. and Karnataka. The top 10 states have accounted- for 94% of total liability over 
this period and coverage in the remaining 15 states has been exUremely low.
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To the extent of agricultural insurance in India are concerned only two private 

insurance companies viz., ICICI-Lombard and IFFCO-Tokio have entered in the arena of 

agricultural insurance in India. They have modified their offerings considerably by way 
of weather-indexed contracts. The study has been conducted on empirical basis and the 
major findings may be discussed as under.

❖ Risk costs for weather insurance is very high due to the extreme variations in 

weather conditions year after year. Hence, insurance companies need to charge 

risk premium adequately in order to cover their costs. In this process the potential 

customers may not find weather insurance as an attractive proposition.

❖ Adverse selection and moral hazard problems raise the cost and risks of 
introducing, crop insurance products because obtaining information on clients is 
more, difficult and monitoring client behavior is more costly. As a result of these 

two problems private insurance is generally hot available, and if it is available, it 
is not affordable to the majority of farm operators.

❖ It is recognized by this analysis that there has been very insignificant development 
in the private agricultural insurance sector in India. Although various innovative 
crop insurance products have been initiated in the selected areas on pilot basis but 

the overall impact of liberalization in agricultural insurance is very much 

unfounded.

7.1.2 Analysis of Private Participations in Agricultural Insurance in India

7.1.3 Analysis of Correlations among the States

Correlation analysis reveals. that the performances of all the states are riot evenly 
correlated. Only few states are significantly correlated with each other. Major findings of 

the crop level analysis are as under.
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❖ The analysis suggests that a claim in Rajasthan is significantly correlated with 
Andhra Pradesh, Jharkhand, Karnataka, Maharashtra and Orissa at 99.9% 

confidence level.

❖ Actual correlation suggests that claims in Rajasthan have very high positive 
coirelation with Andhra Pradesh and Jharkhand. It also has very high negative 
correlation with Karnataka, Maharashtra and Orissa.

❖ Similarly claims in Chhattisgarh are significantly correlated with claims in 

. Gujarat, Jharkhand, Madhya Pradesh, Orissa, and Utar Pradesh.

7.1.4 Analysis of Correlations among the Crops

Correlation analysis suggests that some of the crops are performing at danger level 
and only few crops are significantly correlated with each other. Major findings of the crop 

level analysis, are as under,

❖ Cluster Bean is highly correlated with almost all the crops. And correlation is 
negative in most of the cases. Underwriting result shows very high combined ratio 
for this crop.

❖ Black Gram shows opposite trend. Claim for this crop shows significantly 
positive correlation with some of the other crops (e.g., Jowar, Maiz, black Gram 

etc).

❖ Ground Nut is showing zero correlation with all other crops. This means claim 
profile for this crop is totally different from the other crops. Combined ratio and 
loss ratio for this crop, suggests , highly unprofitable undenvriting. The same 
observation can be drawn for Green Gram.

7.1.5 State Level Capital Allocation Analysis
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The total study signifies that the overall portfolio of AICI should be unevenly 

distributed to cope with the heavy claim loss burden that are distinctively varies from 

state to state. Findings of the analysis are stated below.

❖ The analysis suggests maximum capital allocation (to support losses) to Gujarat 
. followed by Karnataka and Andhra Pradesh. High claims in these states are not

adequately compensated by premium received.

❖ The Underwriting analysis shows loss-making underwriting in all the states. So it 

can be said that it is not profitable in general.

*1* A  comparative analysis shows, better underwriting performance for the states of 
Madhya Pradesh, West Bengal, Andhra Pradesh and Uttar Pradesh. These states 

give better retum on investment.

7,1.6 Crop Level Capital Allocation Analysis

The analysis shows unprofitable underwriting in all the crops. It can be said that it is 

not profitable in general. The results of the analysis are summarized as follows:

❖ The analysis suggests maximum capital allocation to Ground Nut and Paddy 
followed by Cotton and Soyabean. Claim is very high for these crops.

❖ Paddy and Cotton are showing better return on investment in spite of having high 

claims.

❖ A comparative analysis shows better underwriting performance for Cotton, 
Sugarcane, Rape & Mustard, Bengal Gram, Castor etc. These crops give better 
retum on investment
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7.1.7 Underwriting Profitability Analysis and Impact of Reinsurance

Underwriting and financial analysis for the Kharif and Rabi portfolios show 

unprofitable underwriting. The study also reveals. that Underwriting ratios (loss and 
combined) are showing significant improvement with the introduction of reinsurance 
treades. The results are as under.

❖ The Ruin probabilities for these businesses are very high and Solvency margins 

are negative even after considering financial benefits such as surplus, govt, 
subsidy and investment. The Underwriting Profitability analysis reflects that AICI 

has been suffering from heavy losses in both form of business line.

❖ The. analysis finds that the reinsurance treaties are able to enhance the 

performance.

❖ Financial results suggest good .improvement in solvency margin and probability of 
ruin without considering government subsidy. In Stop loss and Quota share 
reinsurance, the.results suggest significant improvement in the financial health of 
the business based on present underwriting practice.

❖ Undei^riting results are improved further if. Stop loss reinsurance is used along 

with Quota share reinsurance.

7 - 2  R e s u l t s  o f  H y p o t h e s e s  T e s t e d

1 .  The first hypothesis was that there is considerable degree of changes in the 

agricultural insurance scenario in India since the inception of Comprehensive 
Crop Insurance Scheme from the year 1985. The analysis recognizes that in spite 
of various drawbacks within the publicly administered system of CCIS and NAIS, 
the agricultural insurance in India has made big a stride so far as development of 
agricultural insurance in India is concerned. Therefore, the hypothesis is 

accepted.

256



2. The second hypothesis of the study was that the effect of liberalization on Indian 
agricultural insurance sector is positive. The study identifies that there.has been 

very insignificant development in the private agricultural insurance sector in India 

and the overall impact of liberalization in agricultural insurance is very much 
unfounded. Under these circumstances the hypothesis is rejected.

3. The third hypothesis was that the degrees of correlation among the states are 
positive. The study reveals that the performances of all the states are not evenly 
correlated. Only few states are significantly correlated with each other. Therefore, 

the hypothesis is rejected.

4. The fourth hypothesis of the study., was that the degrees of conrelation among the 
crops are positive. The study shows that some of the crops are performing at 

danger level and only few crops are correlated with each other. So the hypothesis 
is rejected.

5. The fifth hypothesis was that there is equal quantum of risk associated with the 
portfolio of each state. • The total study signifies that there exist heavy claim loss 
burden and they are distinctively varies from state to state. Therefore, the 

hypothesis is rejected:

6: The sixth hypothesis was that there is equal quantum of risk associated with the 
portfolio of each crop. The study concludes that like the state level analysis the 

crop portfolio should be distributed unevenly to cope with the claim loss burden 

of some specific crops. So the hypothesis is rejected:

7. The seventh and final hypothesis was that there is a tremendous impact on risk 
transfer strategy (Reinsurance) on the overall risk exposure of the Agricultural 
Insurance Company of India Ltd. The study reveals that both the Kharif and Rabi 
portfolios are unprofitable underwriting and underwriting ratios are showing 
significant improvement with the introduction of reinsurance treaties. Therefore, 

the hypothesis is accepted.
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After extensive review the study recommends the. following improvements in the 
product design so as to make crop insurance farmer friendly and meaningful:

1. Reduction of insurance unit to the village panchayat level for major crops: The 
National Agricultural Insurance Scheme is implemented on the basis of 

"Homogeneous area” approach and the area, (insurance unit) at present is the Taluka/ 
Block or equivalent unit, in most instances. It is felt that lowering the Insurance Unit 
to Gram Panchayat will be a welcome move to reflect yield losses at a reasonable 

level.

2. Fixation of premiums on actuarial basis; There is a large element of subsidy with 
the prevailing premium rates. In order to make NAIS financially viable actuarial rates 

should be charged. Considering the cunerit situation it can be said that the time is not 
yet ripe to charge actuarial rates from all sections for all crops. There is no denying 
the fact that eventually actuarial rates will have to be applied to most of the crops. 
However, a beginning can be made to charge such rates for non-food crops. The other 
debatable issue, is the uniformity of premium rate for a given crop all over the 

'counUy, As uncertai^nty and vulnerability varies from state to state and within the 

state. There is a scope for a risk weighted variable premium rate, especially for high 

value crops.

3. Reassessment of Threshold Yield / Guaranteed Yield: Presently Guaranteed Yield 
is the moving average yield of the preceding three years for rice and wheat, and five 
years for other crops, multiplied by the Level of Indemnity. The concept does not 
provide for adequate protection to farmers, especially in areas / crops with 
consecutive adverse seasonal conditions, pulling down the average yield. The study 
recommends a longer time series of 10 years in fixing Guaranteed Yield. This would 
reduce yearly coverage fluctuations, reduce the potential for adverse selection and 

avoid decline in fanners’ satisfaction relating to inadequate coverage.

7 .3  S u g g e s t io n s  ANi> R e c o m m e n d a t io n s

7.3.1 Recommendations on the Analysis of CClS and NAIS Programme
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4. Reconsideration of the role and allocation of Government subsidies: Many 

industry representatives strongly claim tliat agricultural insurance can only be 

developed with government subsidies for premiums and operational expenses. 
Accordingly the Government plays three major roles through government subsidies 

viz., (a) Providing a premium subsidy directly to farmers, (b) Providing a subsidy to 
insurance companies to obtain, reinsurance, and (c) Providing direct subsidies to 
insurance companies to settle the high claim costs. The India agricultural insurance 
markets as can be seen is burdened by inertia, lack of actuarial and agriculture 
specific knowledge, lack of information, and in some cases weak legal and regulatory 
frameworks. The present study recommends that government subsidy should be used 

in a systematic manner to develop a sustainable, broad-based and competitive 
agricultural insurance markets in India. Government subsidies and monies can and 

should be used to the following activities:

❖ Prornoting innovative products and their pilot testing
❖ Training of staff in insurance companies (actuarial sciences, risk modeling, claim 

adjustments, analysis and familiarization with agricultural commodity markets)
❖ Educating farmers on insurance products and contracts.
❖ I^irchasing, installing, and maintaining of weather stations
❖ Hiring legal and.financial sector consultants.
❖ Providing assistance to the insurance industry to attract re-insurers.
❖ Providing subsidies to insurance companies to purchase reinsurance
❖ Acting as a co-reinsurer or direct reinsurer as a last resort

5. Services to Non-Loanee farmers; The awareness of the scheme is poor, partly due to 
lack of adequate localized servicing and substantially due to the lack of effective 
image building and awareness campaigns. For loanee farmers, with premium being 
deducted at the time of loan disbursement and claim settlements being credited to the 
farmer’s loan account, the illiterate or poorly educated farmer is hardly aware of the 
scheme’s existence, let alone its benefits. The poor and adverse participation of non 
loanee farmers is even worse. Hence, major pilot studies in this regard need to be 
conducted as an integral aspect of policy planning to ensure cost effectiveness and 

better penetration.
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6. bn-account settlement of claims; Claims’ processing in NAIS begins only after the 

harvest of the crop. Further, claim payments have to wait for the results of CCEs and

• also for the release of requisite funds from the Centre and States. Consequently, there 

is a gap of 8-10 months, between the occurrence of loss and actual claim payment. 
To expedite the settlement of claims in case of adverse seasonal conditions, and to 
ensure that at least part of the likely claims receivable are paid to the farmer, before 
the end of the season, the study recommends that ‘on-account* settlement of claims be 

done, without waiting for receipt of yield data, to an extent of 50 percent of likely 
cl^ms, subject to adjustment against the claims assessed on a yield basis. This if 
implemented, would perhaps be a major benefit to farmers. Effectively, it would,

. make a scheme far more acceptable,.

7. Adoption of new Technologies: The study proposes to extensive use of the 
following technologies that would make the design and monitoring of agricultural 
insurance contracts more cost effective and efficient.

❖ Use of satellites, automatic weather stations, global positioning systems (GPS), 
would make the manual gathering and transcription of data less critical.

• Remote Sensing Technology (RST) may provides insurers with tools like hazard 
mapping, crop health reports, acreage-sown confirmation, yield modeling etc.

❖ Advance uses of optics and digital imaging may help to obtain processed, 
interpreted, and transmitted data with greater ease and speed.

❖ Use'of communication technology—the internet, broadband connections, wireless 
networks, etc.—may help to share the information more rapidly and easily.

8. Scope for Outsourcing: A related question is “outsourcing”. It is important to move 

in this direction if the coverage has to be extended and costs have to be controlled. 
There are several organisations functioning at the district-level which may qualify to 
undertake the “agency” function for AIC. There could be Krishi Vigyan Kendra, an 
agri clinic, a vibrant NGO or a private sector enterprise. Following LIC’s example, 
AIC should also think in terms of involving private sector banks in the business of 

crop insurance.
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The study identifies that there has been very insignificant development in the 
private agricultural insurance sector in India and the overall impact of liberalization in 
agricultural insurance is very much unfounded. Considering this problem the study 
proposes a Model of public and private participation in agricultural insurance in India. 
Important facets of the proposed model are as under.

❖ The study proposes modified USA Model of public and private participation. On the 
lines of US A model, the govemment through an exclusive technical agency, 

may get the premium rates worked out and offer the product to all insurers.

❖ Private Insurers should implement the product by enjoying the same level of 

support and subsidy from the Govemment.

❖ As a variation from the USA method, the Govemment should not provide 

reinsurance support and reimbursement of administrative and operating expenses, 

as these costs would be loaded in the actuarial rates.

❖ The model is suggested because the rating techniques and risk perceptions 
employed by each of the insurers could be different. Further, except AIC, no other 
insurer has access to yield database of all crops and areas, the main component for 
rating. The study further recommends for the creation of an exclusive technical 
agency with actuarial experts to generate premium rates.

❖ Banks and State machinery would have to continue their support in terms of 
delivery and yield estimation services, respectively. The multiple agencies based 

approach works efficiently at present.

❖ At the early stage private sector participation may be limited to certaih 
crops/areas leaving major crops / states, with AIC. With experience and maturity 

in the market the entire program may be thrown open to all players.

7.3.2 Recommendations on Private Participations in Agricultural Insurance in India
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7.3.3 Recommendations on State Correlation Analysis 

Following are the recommendations on the State Correlation Analysis,

❖ As claims in Rajasthan has high positive correlation with Andhra Pradesh and 
Jharkhand so it is possible to formulate a claim reduction strategy which is 
common to Rajhasthan, Andhra Pradesh and Jharkhand.

❖ The above strategy is not expected to work very well for Karnataka and Orissa as 

claims in these two states are negatively correlated with Rajasthan.

❖ l^e  insurance product designing team should keep this information in mind while 
designing products for individual states. States correlation analysis along with 
crops correlation analysis will help in creating less risky crop portfolio for a state.

7.3.4 Recommendations on Crop Correlation Analysis 

The recommendations of crop correlation analysis are as under.

❖ Crop correlation analysis suggests that Cluster Bean is highly correlated with 
almost all the crops. And correlation is negative in most of the cases with very

■ high combined ratio. This crop needs attention.. Tailor made scheme should be 

offered for this crop.

❖ Black Gram shows opposite trend. Claim for this crop shows significantly positive 
correlation with Jowar, Maiz, Black Gram etc. So, similar products can be helpful.

❖ Ground Nut is showing zero correlation with all other crops. This, means claim 
profile for this crop is totally different from the other crops. The same conclusion 
can be drawn for Green Gram. The combined ratio is very high for this crop. 
These crops need immediate attention. Present insurance schemes for these crops 

are not effective and profitable at all. AICI should carefully review the offering 

and come up with more profitable schemes.
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The study recommends the following modifications on the state level capital allocations 
of the AICI.

. ❖ The analysis suggests maximum capital allocation (to support losses) to Gujarat 
(about 45%) followed by Karnataka and Andhra Pradesh. High capital allocation 
to Gujarat is needed to support high claim in that State.

❖ Comparative andysis shows better underwriting performance for the states of 
Madhya Pradesh, West Bengal, Andhra Pradesh and Uttar Pradesh. These states 
give better return on investment. AICI should encourage underwriting in these 

states.

❖ Where as Jharkhand and Bihar can be tagged as high risk states. AICI should 

carefully review the offering and come up with more profitable schemes.

7.3.5 Recommendations on State Level Capital Allocation Analysis

7.3.6 Recommendations on Crop Level Capital Allocation Analysis

The recommendations of crop level capital allocation analysis of the AICI are as under.

❖ The analysis suggests maximum capital allocation to Ground Nut and Paddy 
followed by Cotton and Soyabean. Claim is very high for these crops.

❖ A comparative analysis shows better underwriting performance for Cotton, 

Sugarcane, Rape & Mustard, Bengal Gram, Castor etc. AICI should explore these 
crops further. On the other hand Gram, Cluster bean, Black Gram, green gram, 

Groundnut etc can be tagged as high risk Crops.

❖ The Underwriting analysis shows unprofitable underwriting in all the crops. So it 
can be said that it is not profitable in general. AICI should immediately review 
and redesign the products and should be very careful while making underwriting 

decisions.
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Underwriting and financial analysis for the Kharif and Rabi portfolios show 

unprofitable underwriting. The study also reveals that Underwriting ratios are showing 
significant improvement with the introduction of reinsurance treaties. The 
recommendations are as under.

❖ The study recommends that AICI should go for Stop loss and Quota share 
reinsurance together. It can help the AICI to reduce its probability of ruin and thus 
plays an important part in risk management, and long term stability of financial 

systems.’

f

❖ The study also recommends that AICI should consider catastrophe risks separately 

because AICI crop portfolio is very much vulnerable to event losses. This kind of 

losses can be reduced by purchasing Catastrophe bonds and Cat insurance. 
Catastrophe bonds are Risk-based securities that pay high interest rates and 
provide insurance companies with a form of reinsurance to pay losses from a 

catastrophe such as those caused by Flood, Draught etc.

7.3.7 Recommendations on Profitability and Impact of Reinsurance Analysis

7.3.8 General recommendations and suggestions for improvement.

Agricultural insurance schemes in India cover only about 10 per cent of sown area 
and have a high claims to premium ratio. The programme is also likely to suffer from 

problems of moral 'hazard because of inadequate ihonitoring and control. Agricultural 

insurance besides protecting farm income has a role to play in the development of the 
rural economy which will in turn strengthen the national economy. At the same time, it 
should be recognized that agriculture insurance is only one of several financial services. 

Insurance should not be seen or promoted as a solitary effort but as a component of 
services that need to be extended to the agricultural sector. General recommendations in 

this regards are suggested below.
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1. Establishment of Centre for Risk Management in Agnculture: The study 

strongly recommends for creating integrated risk management systems that could 

help the farmers to manage the multiple risks in a coherent manner. To manage 

these risks it is required to develop a strong institutional system at community 

and local Government level. Tools and methods of integrated risk management 
should- be mainstreamed into development planning through advocacy and 
capacity building programmes. To achieve these objectives, a uhique institution 
Center for Risk Management in Agriculture is proposed in public-private 

partnership. The Center should envision in playing a catalytic role to promote and 
deliver integrated risk management services to farming community.

2. Adoption of improved agricultural extension service: The cornerstone of an 
improved risk management strategy is the effective and improved agricultural 

extension service that helps fanners to educate themselves about risk 
management and to take individual on-farm actions to reduce vulnerability and 
mitigate risks. The study proposes for the adoption of following improved 

agricultural extension services.

❖ Using of improved seed and animal breeds and planting on time.
❖ Using of Integrated Pest Management whenever feasible.

❖ Utilizing environmentally sound pesticides arid herbicides.
❖ Making greater use of drip irrigation.
❖ Applying crop diversification and rotational cropping.

3. Implementation of improved financial market instruments: Farmers should 
be given following opportunities to avail formal financial instruments and 

marketing contracts that are within reach in order to reduce risk exposures.

❖ Using of formal savings.
❖ Using of fumres, options, sales contracts, guaranteed marketing schemes.
❖ Using of price support measures instruments like Minimum Support Price 

(MSP) and Market Intervention Scheme (MIS).

❖ Using of Price Stabilization Fund.
❖ Using of Credit Risk Fund.
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4. Creation of innovative Marketing & Distribution channels: In addition to the 

existing distribution channels following approaches may be adopted to extend the 

agricultural insurance products to the small and marginal farmers of rural India 
more convenient and flexible manner.

❖ Using the services of rural Post Offices.
❖ Deploying existing network of Agents of General & Life Insurers. •
❖ Using a network of Agri-Input Suppliers

5. Adoption of Improved Emergency Disaster Relief Systems; For risks that are 

not covered by financial and market contracting instruments, such as severe 
earthquakes, massive volcanic eruptions, hurricanes or greater intensity, massive 
flooding etc, the. farmer will need, to depend on govenmient emergency 

assistance. Following improved emergency disaster relief services may be 
extended to the fanning community.

❖ Using of Calamity Relief Fund
❖ Non-reimbursable cash payments for immediate survival needs
❖ Temporary housing and allowances for relocation if necessary

❖ Distribution of in-kind materials
❖ Refinancing of existing loans
❖ Emergency low-interest loans for rebuilding and farm recovery

The government, however, should condition the level of assistance on 

demonstrated prudence and diligence. The adoption of good management 

practices, avoidance of excessive risk, and the use of formal financial instruments 
whenever feasible should be implemented prior to the event.

6. Implementation of an Integrated Risk Management Strategy: An integrated 
risk management sUrategy should be followed wherein a series of coordinated and 
reinforcing activities are pursued. The government, international reinsurance 
companies, national insurance companies, insurance supervisors, and farmers 
have to work, together. In fact, agricultural insurance can be most effective if it is 

conceived and implemented as a part of this broader framework.
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Agriculture is directly linked to many facets of sustainable development including 

poverty eradication, sustainable consumption and production, management of naturd 

resources, energy, freshwater, health, education, trade and market access, as well as 
technology transfer and capacity, building. Agriculture is an integral part of the general 

development system, serving the system as a whole, and being served by it.

The present study shows that agricultural risks are exacerbated by a variety of 

factors. These factors not only endanger the farmer’s livelihood and incomes but also 

undermine the viability of the agriculture sector and its potential to become a part of 
the solution to the problem of endennuc poverty of the farmers and the agricultural labor. 
Risk management in agriculture is of crucial importance in the investment and financing 

decisions of farmers in developing countries and in fransition economies.

More and more policymakers and farmers recognize the need for more modem 
risk management systems in order to stabilize incomes, prevent asset depletion, and to 
enhance competitiveness. Agricultural insurance is a complex and difficult product to 
deliver in a sustainable manner. There are some limitations and inherent constraints that 
prevent a rapid growth of agricultural insurance business. In India, the agricultural 

insurance market is still emerging but there are encouraging signs. Within a short period 
of its existence AICI has performed creditably in this difficult area. It has also shown 
dynamism in experimenting with new methods and new approaches. The rural markets 
are still virgin territories to a great extent and offer exciting opportunities for insurance 
companies. The surest path to success is to judge and measure the requirements of the 

people correcdy and offer a scheme that they would be able to afford.

There is also an .urgent need to enter into tie-ups or understandings with 

private agencies to ensure the success of the schemes. Agricultural insurance can be 
improved-by transiting to actuarial rates and increasing the accuracy and timeliness of 
crop .estimation methods, possibly through the use of new technologies. The need of the 
hour is to offer innovative policies that have explicit benefits for the people to observe, 

understand and measure. At the same time it should appear as an acceptable investment to 

the rural people.

7.4 Conclusions
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It should be recognized that agricultural insurance itself cannot increase 

productivity or be a source of financing but it can certainly play a role in enhancing both. 

Agricultural insurance schemes are more complex than other types of insurance and 

should not be seen or. promoted as a solitary effort but as a component of services that 
need to be extended to the agricultural sector.

Therefore to transform agricultural insurance business into a successful and 

fruitful business to insurers as well as to the fanners agricultural insurance in India should 
be considered as a multi-agency, programme. The central government, state governments, 

National Bank for Agriculmre and Rural Development (NABARD), General Insurance 
Corporation (GIC), Commercial Banks and Cooperative Banks all have some roles to 
play. If the objective of a significant increase. in the coverage and hassle free 
implementation is to be achieved, the role and responsibility of each major stakeholder 
will have to be clarified, and wherever necessary, strengthened.

The action plan to strengthen agriculture in India needs to be on domestic reforms 

through reduction of govemment intervention in the market economy but playing major 
role as evaluator and implementation of the policies, increased investment and prioritizing 
the area to invest parallel action plans in this direction are needed in research to increase 
the trustworthiness of risk management in agriculture in India. Risk management in 
agriculture should address yields price, credit, income or weather related uncertainties 
among others. Organizing farmers through a , federation of self-help groups with 
govemment, banks and other stakeholders playing a proractive role would be welcome. 

•Besides, public institutions, there is need for a greater involvement from the civil society.

Risk management in agricultural is a must for the sustenance of agriculture in 
India irrespective of the nature and magnitude of the problems associated with it. Hence it 
is appropriate to conclude that risk management in agricultural in India should be 

considered as social obligation rather than business opportunity.
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Appendix - A; State Wise CCK and NAIS Data (1985 -1986 to 2005 -  2006) 

Appendix; A-1

Amount in Rs.
Year State Sum insured Premium Claim reported Claim paid

2005 Andhra Pradesh
37,153,867 1,111,594 4,952,766 4,952,766

2004 Andhra Pradesh
38,278,774 1.085^672 928,369 928,369 .

2003 Andhra Pradesh,
23,593,060 612.603 2,335,077 2.335,077

2002 Andhra Pradesh •
22.643,753 604,829 2,615.730 2,615.730

2001 Andhra Pradesh
20,444,501 566,180' 898;426 898,426

2000 Andhra Pradesh
20,089,254 568,047 323,787 323,787

1999 Andhra Pradesh
8,805,069 131,979 892.402 892,402

1998 Andhra Pradesh
.9,253,746 154,633 313,139 313,139

1997 Andhra Pradesh
8.507,758 147.878 ■ 824,056 824,056

1996 Andhra Pradesh
7.721.877 132,576 827,236 827,236

1995 Andhra Pradesh
6,030,567 102,439 214.581 214;581

1994 Andhra Pradesh
5;281.015 89,198 257,780 257,780

1993 Andhra Pradesh
4,182,615 72.761 48,224 48,224

1992 Andhra Pradesh
3.662.995 64,058 183,845 183,845

1991 Andhra Pradesh
2,140,486 42,427 217,277 217.277

1990 Andhra Pradesh
1,141,744 20,468 47,792 47,792

1989 Andhra Pradesh
2,615,567 45.620 246,548 246,548

1988 Andhra Pradesh
1,316,632 22,822 25.535 25,535

1987 Andhra Pradesh
4.385,359 80,778 115,023 115,023

1986 Andhra Pradesh
2,451,397 45.023 403.407 403,407

1985 Andhra Pradesh
2.255.479 41,842 51,916 51,916

Source: GlCandAlCl
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Appendix: A-2

Amount in Rs.
Year State . Sum insured Premium Claim reported Claim p a id .

2005 Bihar
6,235,126 129,597 1,539,255 1,539,255

2004 Bihar
4.780,089 109,472 2,398,720 2,398,720

2003 Bihar
1,431,315 28,655 263,913 263,913

2002 Bihar
915,004 21,005 148,056 148,056

2001 Bihar
729,637 15,873 30,556 30,556

2000 Bihar
1,278,998 29,182 52,235 52,235

1999 Bihar
263,668 5.410 8,583 8,583

1998 . Bihar
411,216 8,568 43,036 43,036

1997 Bihar
503,232 10,510 21,231 21,231

1996 Bihar.
818,503 17,162 22,811 . 22,811-

1995 Bihar
625,855 13,199 34,758 34.758

1994 Bihar ;
248,025 5,195 3,530 3,530

1993 Bihar . ,
578,191 12,105 10,823 10,823

1992 Bihar '
793,803 16,702 149,529 149,529

1991 Bihar
709,189 15,175 45,948 45,948

1990 Bihar
296,168 ■ 6,320 6,145 6,145

1989 Bihar
709,331 14,675 10,987 10,987

1988 Bihar
1,261,678 26,993 .7,140 7,140

1987 ■ Bihar
2,426,202 52,536 115,269 115,269

1986 Bihar .
111,910 2,238 .

1985 B ihv
83,893 1,711 182 t82

Source: GIC andAIC
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Appendix: A-3

Amount in Rs.
Year State Sum insured . Premium Claim reported Claim paid

. 2005 Gujarat
20.436,789 • 857,261 328,333 328,333

2004 Gujarat
19,863,665 1,084.548 2.921,888 2,921,888

2003 Gujarat
19,777,497 1.001.287 58,770 58,770

2002 Gujarat .
20,907,406 891,676 7,288,648 7,288,648

2001 Gujarat
20.384,428 747,402 1,493,100 1,493,100

2000 Gujarat
17,225,171 642,452 7,721,792 7,721,792

1999 Gujarat
6.877,799 88,258 2,700,205 2,700,205

1998 Gujarat
5,937,992 72,215 215,446 215,446

1997 Gujarat
5,645.680 68,683 ,17,239 17,239

1996 Gujarat
5 ,318 ,^5 65,210 39,111 39,111

1995 Gujarat
4,829,676 58,455 842,216 842,216

1994 Gujarat
4,309,996 53,648 46,162 46,162

1993 Gujarat
3,671,078 45,791 1,624,502 1,624,502

1992 Gujarat
3,280,041 39.972 .8,101 8,101

1991 Gujarat
3,105,679 36,514 1,346,152 1,346,152

1990 Gujarat.
2,691,446 31,262 720,321 720,321

1989 Gujarat
1,968,381 25,413 69,889 69,889

1988 Gujarat
1,529,157 18,006 11,383 11,383,

1987 Gujarat
2,649,741 32,720 2,140,309 2,140.309

1986 Gujarat
1,563,413 19,835 520,482 520;482

1985 Gujarat
1,155,280 14,250 738,458 738,458

Source: GIC and A lC
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Appendix: A>4

Amount in Rs.
Year State . Sum insured Premium Claim reported Claim paid

2005 Karnataka
12,548,952 479,733 455,481 455,481

2004 Karnataka
11,670,759 408,796 323,885 323,885

2003 Karnataka
15,740,843 444,153 5,331,418 5,331,418

2002 Karnataka
12,586,631 410,770 3,491,972 3,491,972

2001 Karnataka
5:814,869 159,050 1,478,031 1,478,031

2000 Karnataka
3,953,280 105,100 25,285 25,285

1999 Karnataka
2,725,563 54,171 134,733 134,733

1998 Karnataka
2,290,141 45,535 81,292 81,292

1997 Karnataka
2,551,953 50,685 240,418 240,418

1996 Karnataka
2,086,158 41,483 87,060 87,060

1995 Karnataka
1,941,735 38,454 70,794 70,794

1994 Karnataka
1,280.617 25,375 13,802 13,802

1993 Karnataka
1,029,116 20,348 49,933 49,933

1992 Karnataka
860,267 17,076 54,410 54,410

1991 Karnataka
372,539 7,397 5;853 5,853

1990 Karnataka
192,328 3,811 3,478 3,478

1989 Karnataka
681,033 13,257 14,251 14.251

1987 Karnataka
1,093,796 21,555 121,497 121,497

1986 Karnataka
876,231 17,302 49,255 49,255

1985 Karnataka
490,630 9,563 51,783 51,783

Source: GIC and AIC
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Appendix: A-5

Amount in Rs.
Year, State Sum insured Premium Claim reported Claim paid

2005 Madhya Pradesh
24,914,643 718,805 200,088 200,088

2004 Madhya Pradesh
20,061,417 603,900 596,940 596.940

2003 Madhya Pradesh
11,655,579 348,180 87,676 87,676

2002 Madhya Pradesh
12.258,933 397,850 2,338,468 2,338,468

2001 Madhya Pradesh
7,001,562 234,554 523,496 523,496

2000 Madhya Pradesh
5,743,259 190,953 978,075 978,075

1999 Madhya Pradesh
4,913,497 128,514 215,189 215,189

1998 Madhya Pradesh
4,417,498 113,937 332i427 332,427

1997 Madhya Pradesh
4,808,435 121,858 443,299 443,299

1996 Madhya Pradesh
3.724,165 98,201 203,255 203,255

1995 Madhya Pradesh
.3,484,917 92,128 71,072 71,072

1994 Madhya Pradesh
2,962,453 76.921 39,770 39.770

1993 Madhya Pradesh
2,284,334 59,031 4,863 4,863

1992 Madhya Pradesh
2,196,920 55,418 53,096 53,096

1991 Madhya Pradesh
2,140^187 50,063 116,673 116,673

1990 Madhya Pradesh
431,230 9,272 2,497 2,497

1989 Madhya Pradesh
976,563 22,295 14,439 14,439

1988 Madhya Pradesh
567,874 I l.‘933 57,879 57,879

1987 Madhya Pradesh
1,363,886 29,719 64,326 64,326

1986 Madhya Pradesh
1,476,232 3r.276 179,909 179.909

• 1985 . Madhya Pradesh
350,571 7,142 5,848 5,848

Source: G IC andAIC
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Appendix: A-6

Amount in Rs.
Year State . Sum insured Premium Claim reported Claim paid

2005 Maharashtra
12,942,820 487,202 323,153 323,153

2004 Maharashtra
11,860,549 480,336 1.300,275 1.300.275

2003 Maharashtra
12,695,560 460.248 2.951.716 2.951.716

2002 Maharashtra
10,966,423 548.002 447.554 447.554'

2001 Maharashtra
18.343,547 807.732 '952,755 952.755

2000 Maharashtra
22,415,038 489.751 1,674.385 1.674.385

1999 ■ Maharashtra
4,684,706 65.896 109.576 109,576

1998 Maharashtra
3.248,941 50,715 153,835 153*835

1997 Maharashtra
,3.092.469 47,573 448,448 448.448

1996 Maharashtra
2,532,847 39,969 51.336 51.336

1995 Maharashtra
2,446,242 37,852 140,584 140.584

1994 Maharashtra
2.349,319 37,434 76.844 76.844

1993 Maharashtra
2.184,896 34,366 9,229 9.229

1992 Maharashtra
1.841.569 29,975 13.054 13.054

1991 Maharashtra
1.693.083 28.632 215,200 215,200

1990 Maharashtra
1,061,452 17,871 8,916 8,916

1989 Maharashtra
1,881,371 31.745 8.285 8.285

1988 Maharashtra
1,651.547 28.049 201.960 201.960

1987 Maharashtra
2.056.958 36,841 183.390 183.390

1986 Maharashtra
1,621.151 29.486 436,868 436.868

1985 Maharashtra
813,428 14.426 122,840 122.840

Source: GIC and AIC
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Appendix; A-7

Amount in Rs.
Year State Sum insured Premium Claim reported Claim paid

2005 Orissa
12,381.956 301,182 37,383 37.383

2004 Orissa
11,311,670 306,495 151,955 151,955

. 2003 Orissa
7,304.216 171,839 '183.080 183,080

2002 Orissa
11,553,770 324,002 2,452,186 2,452.186

2001 Orissa
5,666,961 136,292 34,221 34,221

2000 Orissa
5.189,805 134,236 1,070,542 1,070,542

1999 Orissa
•3.866,383 59,658 665,226 665,226 .

1998 Orissa
2,766.183 54,520 210,674 210,674

1997 Orissa
1.743,884 34,474 69,153 69,153

1996 Orissa
1,494,014 29,617 453,654 453,654

1995 Orissa
1,340,837 26,606 75.771 75,771

1994 Orissa
906,881 17,897 91,086 91,086

1993 Orissa
660,726 13,027 11,684 11,684

1992 Orissa
458,208 9,011 46,698 46,698

1991 Orissa
314,587 6,193 •7,594 7,594

1990 Orissa
270,507 5,410 - 27,962 27,962

1989 Orissa
459,112 9,182 2,595 2,595

1988 Orissa
‘307,020 6,140 4,541 4.541

1987 Orissa
605,433 12,109 131,983 131,983

1986 Orissa
428,339 8,567 1,589 1,589

1985 Orissa
282,159 5,643 1,219 1,219

Source: G IC andAIC
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Appendix; A-8

Amount in Rs.
Year Stale ■ Sum insured Premium Claim reported Claim paid

2005 Tamilnadu
2.261,759 47,757 420,824 420,824

2004 Tamilnadu
2.930,492 62,060 378,346 378,346

2003 Tamilnadu
1,042,097 21,236 90,408 90,408

2002 Tamilnadu
1,276,048 25,861 322,773 . 322.773

2001 Taniilnadu
1,960,075 39,235 168,698 168,698

2000 Tamilnadu
.1,199,074 23,567 5,907 5,907

1998 Tamilnadu .
100,569 • 2,011

1997 Tamilnadu
69,728 698 .

1996 Tamilnadu
218,211 2;235'

1995 Tamilnadu
687,360 13,425 . 4,489 4,489

1994 Tamilnadu
1,276,342 23,757 18,465 18,465

1993 Tamilnadu
•1,230,682 25,300 124,488 124,488

1992 Tamilnadu
929,111 6,945

1991 Tamilnadu
1,491,501 ■ 22,866 10,706 10,706

1990 Tamilnadu
786,579 14,234. 4,489 4,489

1989 Tamilnadu
655,895 12,226 7,380 7 ,3 8 0 /

1988 Tamilnadu
136,206 2,312 1,885 1,885

1987 Tamilnadu
829,945 14,294

1986 Tamilnadu
576,497 10,301

1985 Tamilnadu
364,466 6,231 _

Source: G IC andA lC
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Appendix: A-9

Amount in Rs.
Year State Sum insured Premium Claim reported Claim paid

2005 West Bengal
7,350,804. 190.099 771,345 . 771.345

2004 West Bengal
6.411,466 179,906 190,135 190.135

2003 West Bengal
4,872,495 125,752 67,888 67,888

2002 West Bengal
4,270.708 108,922 438,373 438,373

2001 West Bengal
3,707,695 89,089 34,268 34,268

2000 West Bengal
1,298,082 26.541 7,342 7,342

1999 West Bengal
1,213,204 24.264 24,922 24,922

1998 West Bengal
1,793,597 35,869 98.697 98,697

1997 West Bengal
1,563.717 31,272 '24.501 24,501

1996 West Bengal
1,566,607 31,336 11.499 11,499

1995 West Berigal
1,472,110 29.445 42,377 42,377

1994 West Bengal
1,248,718 24,976 13,005 13,005

1993 West Bengal
1,031,425 20,630 12,022 12.022

1992 West Bengal
882,607 17,652 5,333 . 5,333

1991 West Bengal
662.654 13,256 3,282 3,282

1990 West Bengal
442,298 8.846 35,506 35,506

1989 West Bengal
678,751 13,576 4,237 4,237

1988 West Bengal
609,729 12,200 29,844 29.844

1987 West Bengal
747,607 14,968 20.490 20,490

1986 West Bengal
614,017 12,286 21,323 21,323

1985 West Bengal
489,582 9,807 •3,634 3,634

Source: GIC and AIC

287



Appendix: A-10

Amount in Rs.
Year State Sum insured Premium Claim reported Claim paid

2005 Jharkhand
2,965.594 72,128 1,073,073 1.073,073

2004 Jharkhand
573,992 13,656 106,056 ■ 106,056

2003 Jharkhand
180,468 4,359 26,771 26,771

2002 Jharkhand
1,675 25 ■

2000 Jharkhand
15,139 228 11 11

Source: GIC and AIC

Appendix: A-11

Amount in Rs.
Y e ^ State . Sum insured • Premium Claim reported Claim paid

. 2005 Chhattisgarh
■4,489,280 112.095 1,221 1,221

2004 Chhattisgarh
4,652,630 122,611 50,464 50,464

2003 Chhattisgarh
2,910,985 73,653 528 528

2002 Chhatdsgarh
4,237.621 115,918 846,432 . 846,432

2000 Chhattisgarh
1,818,392 45,480 799,635 799,635

1999 Chhattisgarh
6,784 126 _

Source: GIC and AIC
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Appendix: A-12

Amount in Rs.
Year State Sum insured Premium Claim reported Claim paid

2005 Rajasthan
24,513,822 676,739 2,951,746 2,951,746

2004 Rajasthan
19,849,510 553,754 1,464,833 1.464,833'

■ 2003 Rajasthan
421,292 11,934 1,420 1,420

Source: GIC andAIC

Appendix: A-13
Amount in Rs.

Year State Sum insured Premium Claim reported Claim paid
2005 Uttar Pradesh

15,488,288 33.3,139 792,839 792,839
2004 Uttar Pradesh

16,855,397 320,147. .1,221,567 1,221,567
2003 Uttar Pradesh

9,618,258 168.412 364,781 364,781
2002 Uttar Pradesh

9.936.737 175,637 280,759 280,759
2001 Uttar Pradesh

4,633,777 98,670 64,795 64,795
2000 Uttar Pradesh

4,574.395 101,148 70.293 70,293.
Source: GIC and AIC
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Appendix: A-14

Amount in Rs.
Year State Sum insured Premium Claim reported Claim

paid
2005 Other States

2,255,328 49,298 215,329 215,329
2004 Other States

2,232,099 71,639 29,105 29,105
2003 • Other States

791,026 16,590 73,470 73,470
2002 Other States

788.462 17,829 . 56,477 56.477
2001 Other States

400,191 6,711 14,014 ' 14,014
2000 Other States

339,281 6,009 35,459. 35.459
.1999 Other States

293,122 5.796 ■ 6,987 6,987
1998 Other States

226,283 4,528 2.340 2.340
1997 Other States

131,814 2,640 8.053 8,053
1996 Other States

221,018 4,426 21,100 21.100
1995 Other States

193.218 3,867 3,502 3,502
1994 Other States

191,011 3,824 31,883 31,883
1993 Other States

180,466 3,608 9.381 9,381
1992 Other States

153,801 3.060 "3.311 3.311
1991 Other States

136,390 2.680 3.164 3,164
1990 Other States

•111,068 2.157 606 606
1989 Other States

162,993 3,210 1.532 - 1.532
1988 Other States

138,866 2,726 3,338 3,338
1987 Other States

249,750 4.814 3,453 3,453
1986, Other States

202,247 4.026 14,834 14,834
1985 Other States

131,515 2.630 4.596 4,596
Source: GIC and AIC
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Appendix - B: Crop Wise 21 Years Data (1985 -1986 to 2005 -  2006) 

Appendix: B-1
Amount in Rs.

Year Crop Sum insured Premium Claim reported Claim
paid

2005 Bajra
6,064,260 212,243 786,155 786,155

2004 Bajra
6,053,782 211,811- 724,892 724,892

2003 Bajra .
640,866 22,412 . 10 10

2002 Bajra •
837,080 29,300 211,600 211,600

2001 Bajra
686,430 . 24,010

2000 Bajra
770,450 26.960 ■ 48,920 48,920

1999 Bajra
612,506 13,946 233,074. 233,074

1998 Bajra
569,785 11,596 42,642 42,642

1997 Bajra
518,889 10,378 4.229 4,229

1996 Bajra
442,158 8,843 6.144 6,144

1995 Bajra
377,575 7,552 123,066 123.066

1994 Bajra
298,498 5,970 26.605 26,605

1993 Bajra
284,558 ■ 5,691 130.167 130,167

1992 Bajra
211,341 4.227 2.702 2,702

1991 Bajra
181,903 .3,638 70.518 70,518

1990 Bajra
135,049 2,701 5,169 • 5,169

1989 Bajra
202,544 4,051 22 22

1988 Bajra
139,563 2,791 11.263 11.263

1987' Bajra
219.128 4,383 116,671 116.671

1986 Bajra
132,068 2,641 . 46,029 46,029

1985 Bajra
84,525 1,690 44;525 44,525

Source: GIC andAIC
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Appendix: B-2

Amount in Rs.
Year Crop Sum insured Premium Claim reported Claim

paid
2005 Bengal Gram

2,982,218 • 59,897 26,084 26,084
2004 Bengal Gram

1.824,941 35,778 . 13,901 13,901
2003 Bengal Gram

1,530,747 30,214 69,860 ■ 69,860
2002 Bengal Gram

1,085,708 21,328 261,404 261,404
2001 Bengal Gram

535,257 10,746 43,776 43,776
2000 Bengal Gram

349,835 6,996 32,019 32,019
1999 Bengal G ram .

144,154 2,883 . 237 237
1998 Bengal Gram

144.091 2,478 2.651 2,651
1997 Bengal Gram

240,421 4,135 5,316 5,316
1996 Bengal Gram

116,050 1.996 1,421 1,421
1995 Bengal Gram

129,727 2,231 13,302 13,302
1994 Bengal Gram

138,146 ' 2.376 170 170
1993 Bengal Gram

106,039 1,824 211 211
1992 Bengal Gram

68,121 1,172 676 676
1991 Bengal Gram

74,617 1,283 859 859
1990 Bengal Gram

65.246 1,122 1,635 1,635
1989 Bengal Gram

37,112 638 3.024 3,024
1987 Bengal Gram

53,440 919 344 344
1986 Bengal Gram

63.995 1,101 2,586 2,586
1985 Bengal Gram ■

14,137 243 168 168
Source: GIC and AIC
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Appendix: B-3
Amount in Rs.

Year Crop Sum insured Premium Claim reported . Claim 
paid

2005 Black Gram
556,136 13.903 55,054 55,054

2004 Black Gram
519,328 13.299 111,056 111,056

2003 Black Gram
282,477 ■ 7,062 123,589’ 123,589

2002 Black Gram
90.577 2.264 29,514 29,514

2001 Black Gram
15,527 388 250 250

2000 Black Gram
8,212 205 _ _

Source: GIC and AlC

Appendix; B-4
Amount in Rs.

Year Crop Sum insured Premium Claim reported Claim
paid

2005 Castor
712,180 24,940 1,150 1,150

2004 Castor
587,257 . 20,581 24,370 24,370

2003 Castor
498,740 17,460 .4,520 4.520

2002 Castor
358,195 12,537 76,300 76,300

2001 Castor
198,301 6,941 38,838 38,838 ■

2000 Castor
179,232 6,270 35,593 35,593

Source: GIC and AIC

Appendix: B-5
Amount in Rs.

Year Crop Sum insured Premium Claim reported Claim
paid

2005 Cluster Bean
1,669,830 41,746 362,760 362,760

2004 Cluster Bean
1.445,197 36,130 293,468 293,468

2003 Cluster Bean
68,384 1,710 55 . 55

Source: GIC and AIC
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Appendix: B-6

Amount in Rs.

Year Crop Sum insured Premium Claim reported Claim
paid.

2005 Cotton
6,741,291 627,231 79.765 79,765

2004 Cotton
10,367,313 903,536 145.245 145,245

2003 Cotton
7,837,867 708,084 136,028 136,028

2002 Cotton
8^633,696 750,444 996,955 996,955

2001 Cotton
11,827,157 ■ 833,506 1,362,146 1,362,146

2000. Cotton
11,891,683 591,114 2,482,202 2,482,202

Source: GIC and AIC

Appendix: B̂ 7

Amount in Rs.
Year Crop Sum insured Premium Claim reported Claim

paid
2005 Gram

809,347 16.188 243,228 243,228
2004 Gram

405,863 8,117 9,760 9,760
2003 Gram

16,329 327 831 831
Source: GIC and AIC

Appendix: B-8

Amount in Rs.
Year Crop Sum insured Premium Claim reported Claim

paid
2005 Green Gram

1,173,166 29,329 314,927 314,927
2004 Green Gram

792.521 19,819 83,434 83,434
Source: GIC and AIC
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Appendix: B-9

Year Crop Sum insured Premium Claim reported Claim
paid

2005 Groundnut
29.209,100 1,017,175 3.429,415 3,429,415

2004 Groundnut
27,533,965 960,670 • 3,204,060 3.204.060

2003 Groundnut
20,963.949 738,927' 2.607.655 2,607,655

2002 Groundnut
20,816,907 • 724,718 7,307,698 7,307,698

2001 Groundnut
18,599,091 645,473 890,962 890,962

2000 Groundnut ■
16,859,420 ■ 583,430 5.514,756 . 5,514,756

1999 , Groundnut
9,487,354 99,167 3,196,810 3,196,810

1998 Groundnut
8.510,503 87,818 296,925 296,925

1997 Groundnut
7,791,310 81,372 683,965 683.965

1996 Groundnut
7,219,053 74,995 165.077 165,077

1995 Groundnut
6,693,243 69,694 730,034 730,034

1994 Groundnut
5,788,312 59,964 • 239,890 239,890

1993 Groundnut
4,701,611 48,481 1,487,778 1,487,778

1992 Groundnut
4,133,299 42,509 113,712 113.712

1991 Groundnut
3,672,892 43,603 • 1,332.445 1,332,445

1990 Groundnut
2,744,576 27,650 702,879 702,879

1989 Groundnut
2,641,445 27,639 77,989 77,989

1988 Groundnut
1,976,551 19,766 35.282 35,282

1987 Groundnut
3,556,615 37,186 1,840,863 1,840,863

1986 Groundnut
1,861,838 19,531 416,843 416,843

1985 Groundnut
1.421,864 14.927 690,343 690.343

Source: GIC and AIC
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Appendix: B-10

Amount in Rs.
Year Crop Sum insured Premium Claim reported Claim

paid
.2005 Jowar.

1,191,670 29,606 75,468 75,468
2004 Jowar ,

764,520 20,748 88,257 ■ 88,257
2003 Jowar

2,149,585 53,763 1,121,815 1,121,815
2002 Jowar

1,506,380 39,600 151,347 151,347
2001 Jowar

1,385,176 34,624 64,693 64,693
2000 Jowar .

1,227,484 29,458 131,025 131,025
1999 Jowar

873,607 17,489 20;929 ■ ' 20,929
1998 Jowar

810,521 •16,210 92,531 92,531
1997 Jowar

780,440 15,608 111,024 111,024
1996 Jowar

654,311 13.086 0. 0
1995 Jowar

701,462 ■ 14,029 .27,883 27,883
1994 Jowar

686,088 13,722 14,987 14,987
1993 Jowar

665,025 13,300 403 .403
1992 Jowar

644,984 12,900 2,695 . 2,695
1991 Jowar

692,100 13,842 70,048 70,048
1990 Jowar

418,335 8,367 896 896
1989 Jowar

712,072 14,241 1 1
1988 Jowar

716,888 14,338 157,869 157,869
■ 1987 Jowar

904,225 18,085 30,440 30,440
1986 Jowar

834,841 16,697 256,072 256,072
1985 Jowar

408,184 8,164 46,939 46,939
Source: G IC andAIC
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Appendix: B-11

Amount in Rs.
.Year Crop / Sum insured Premium Claim reported. Claim

paid
2005 Maize

3.037,937 76,404. 268,788 268,788
2004 M aize '

2,851,807 77,480 87,334 87,334
. 2003 Maize

1,153,814 29,898 464,282 464,282
2002 Maize

1,372,473 32,935 555,423 555,423
2001 Maize

357,162 8,730 65,450 65,450
2000 Maize .

244,550 5,985 . 468 468
1999 Maize

125,112 3,003 10,978 10,978
1998, Maize

75,822 1,820 7,265 7,265
1997 Maize

83,425 2,002 11,057 11,057
1996 ■Maize

100,769 2,418 775 . 775
1995 Maize

66,911 1,606 . 356 356
1994 Maize

55,789 .1,339 466 466
1993 M aize,

39,934 958 415 415
1992 Maize.

46,334 1,112 50 50
1991 Maize

21,051 505 4 4 •
1990 Maize

5,888 141 41 41
1989 Maize

26,369 633 .

1988 Maize
33 1 .

. 1987 Maize .
29,732 714 16,810 16,810

1986 Maize
12,356 297 1,792 1,792

Source: QIC and AIC

297



Appendix: B-12

Amount in Rs.
Year Crop Sum insured Premium Claim reported Claim

paid
2005 Paddy

56,145,534 1.359,310 4,576,947 4.576.947
2004 Paddy

54,265,825 1,373,925 4,040.158 4.040.158
2003 Paddy

34,431,615 846.730 1,404,237 1.404,237
2002- Paddy

41,434,385 1.065,348 6.554,242 6.554.242
2001 Paddy

27.770,402 652,269 1,393,379 1,393,379
2000 Paddy

25,092,083 604,604 2,967,345 2,967,345
1999 Paddy

15,651,068 289.812 1,134,842 1,134,842
1998 Paddy

15,465,012 307.265 825,444 825,444
1997 Paddy

14.317.393 286,348 . 799.271 799,271
1996 Paddy

12.917,537 258,351- 1.465,538 1,465,538
1995 Paddy

11,331,653. 226.370 479,343 479,343
1994 Paddy

9,774,244 195,399 178.232 178,232
1993 Paddy

8,383,692 167,673 245.276 245,276
1992 Paddy •

7,399.241 136.571 302.365 302,365
1991 Paddy

5,478,757 109,783 430.292 430,292
1990 Paddy

2,878.094 57.548 113,159 113,159
1989 Paddy

5.579,296 111.586 277,984 277,984
1988 Paddy

3.063,535 61,269 97.229 97,229
. 1 9 8 7 Paddy

7,730,630 157,436 609,645 609,645
1986 Paddy

5.574,726 111,153 734.861 734.861
1985 ■Paddy

3,808.934 75,554 128,179 128.179
Source: GIC andAIC
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Appendix: B-13

Amount in Rs.
Year Crop Sum insured Premium Claim reported Claim

paid
2005 Peas

469,420 . 9,388 50,558 50,558
2004 Peas ■

309,570 6,191 1,987 1,987
2003 Peas

115,568 2,196 1 1
2002 Peas

63,374 982 4,631 4,631 •
2001 Peas

16,269 325 1,404 1.404
2000 Peas

12,119 242 1,054 1.054
Source: GIC and AIC  

Appendix: B-14

Amount in Rs.
Year Crop Sum insured Premium Claim reported Claim

paid
2005 Potato

7,466,609 317.738 (500,657 600,657
2004 Potato

4,869,713 180,302 170,873 170,873
2003 Potato

4,225,307 106.460 412,864 412,864
2002 Potato

3,802.345 118,500 992,361 992,361
2001 Potato

2,023.740 62,962 .. 9.331 9,331
2000 Potato-

1,178.105 42,220 435 435
Source: GIC ami AIC  

Appendix: B-15

Amount in Rs.
Year Crop Sum insured Premium Claim reported Claim

paid
2005 Rape & Mustard

3,271,404 65,428 115,183 115,183
2004 Rape & Mustard

2,135,624 42,714 18,513 18,513
2003 Rape & Mustard

12,415 248 - -

Source: GIC and AIC  ,
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Appendix: B-16

Amount in Rs.
Year Crop Sum insured Premium Claim reported Claim

paid
2005 Red Gram

4,031,623 104,423 2,700 2,700
2004 Red Gram

2,592.578 66,745 ■ 17,946 17,946
2003 Red Gram

1,825,127 46,541 516,140 516,140
2002 Red Gram

1,542.233 38,615 18,442 18,442
2001 Red Gram

1;773,124 46,770 238,207 238,207
2000 Red Gram

1,123,836 • 28,108 23,971 23,971
1999 Red Gram

615,327 10,257 . .

1998 Red Gram >
478,177 7,460 334 334

1997 , Red Gram
516,513 8,404 228,853 228,853

1996 Red.Gram
375,749 6,329 . 1,368 1,368

1995 Red Gram
252J69 4,124 3,205 • 3,205

1994 Red Gram
171,709 2,332 3,368 3,368

1993 Red Gram
117,375 1,399 77 77

1992 Red Gram
113,112 1,748 • 55,276 55,276

1991 Red Gram
63,767 856 8,672 8,672

1990 Red Gram
35,454 432 8,008 8,008

1989 Red Gram
93,808 1,419 148 148

1988 Red Gram
90,232 902

1987 Red Gram
59,499 943 . 3,089 3,089

1986 Red Gram
32.078 626 3,862 3,862

1985 Red Gram
170 2 I 1

Source: GIC ondAIC
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Appendix: B-17

Amount in Rs.
Year Crop Sum insured Premium Claim reported Claim

paid
2005 Soyabean

16,899,763 • 575,434 60,490 60.490
2004 Soyabean

15.264.343 538,854 1,227,187 1,227,187
2003 Soyabean

6,501,625 219.150 153,659 153,659
2002 Soyabean

6,642,920 233,870 1.723,823 1.723,823
2001 Soyabean

.3,604.532 126,575 344,266 344,266
2000 Soyabean

3.095,745 108,358 474,925 474,925
1999 Soyabean

1.929.775 69,561 33,199 33,199
1998 Soyabean

1.492,819 53,288 , 58,250 58,250
1997 Soyabean

1,486,997 53,634 46,612 46,612
1996 Soyabean

1,383,143 50.323 660 660
1995 Soyabean

1,280,142 47.242 4,206 . 4.206
1994 Soyabean

967,876 36,779 7.571 7,571
1993 Soyabean

725.631 27,574 2,625 2,625
1992 Soyabean

626,995 23,826 15 15
1991 Soyabean

396.516 15,068 6.526 6,526
1990 Soyabean

19.069 725 . . _

1989 Soyabean
153,932 5.849 . 94 94

1988 Soyabean
35,994 1,368 289 289

1987 Soyabean
140.482 5,338 25,378 25,378

1986 Soyabean
91.218 3.466 10,746 10,746

Source: GIC and AIC
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Appendix: B-18

Amount in Rs.
Year Crop Sum insured Premium Claim reported Claim

paid
2005 Sugarcane

7,089,643 101,476 71,841 71,841
,2004 Sugarcane

7,375,637 . 92,177 22,395 22,395
2003 Sugarcane

•5,821,657 61,891 83,500 83,500
2002 Sugarcane

6,781.435 76,544 220,015’ 220,015
2001 Sugarcane

3,936,924 44,862 21,259 21.259
2000 Sugarcane

3,884,421 43,260 . 8,671 8,671
Source: GIC and AIC
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Appendix: Q-19

Amount in Rs.
Year Crop Sum insured Premium Claim reported Claim

paid
2005 Sunflpwer

954,546 27,325 25,356'. 25.356
2004 Sunflower

852,807 21,752 37,113 37,113
-2003 Sunflower

2,200,857 • 49,878 444,763 444,763
2002 Sunflower

548,170 17,468 • 38,845 38,845
2001 Sunflower

224,010 6,906 61 61 .
2000 Sunflower

336,455 10,868
1999 Sunflower

144,161 3,172 212 212
1998 Sunflower

162,051 3,565 13,753 13,753
1997 Sunflower

185,293 4,076 . 6,237 6,237
1996 Sunflower

147,111 3,236 2,200 2,200
1995 Sunflower

161,339 3,549 496 496
1994 Sunflower

110,701 2,435 3,173 3,173
1993 Sunflower

82,932' 1,825 5,169 . 5,169
1992 Sunflower

72,807 1,602 '661 661
1991 Sunflower

27,293 600 297 297
1990 Sunflower

5,381 118 159 159
1989 Sunflower

25,135 553 320 320
1987 Sunflower

54,311 1,195 11,614 11,614
1986 Sunflower

8,034 177 1,149 1,149
1985 Sunflower

572 13 132 132
Source: GIC and AIC
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Appendix: B-20

Amount in Rs.
Year Crop Sum insured Premium Claim reported Claim

paid
2005 Wheat

18.850,260 283,338 1,152,308 1.152,308
2004 Wheat .

14,412,272 215,525 737,489 737,489
2003 Wheat

6,640,131 • 99,878 166,333 166.333
. 2002 Wheat

5,730,116 86,099 303,736 303,736
2001 Wheat

3,820,060 57,412 188,223' 188,223
2000 Wheat

3,253,446 48,817 143,254 143,254
1999 Wheat

420,769 6,312 896 896
1998 Wheat

831,601 18,295 34,264 34,264
1997 Wheat .

r,012,151 22,267 71,406 71,406
1996 Wheat

702,713 15,460 ■ 13,245 13,245
1995 Wheat

745,266 16,396 21,725 21,725
1994 Wheat

522.024 11,485 1,340 1,340
1993 Wheal

628,356 13,824 3,809 . 3,809
1992 W heat,

699,160 15,382 23,700 23,700
1991 Wheat

793,543 17,458 28,731 28,731
1990 Wheat

448,620 9,870 5,296 5,296
1989 Wheat.

325,790 7,167 8,686 8,686
1988 Wheat

879,751 19,355 4,398 ■ ,4,398
1987 Wheat

2,166,573 47,665 . 80,368 80,368
1986 Wheat

241,014 5,302 13,750 13,750
1985 Wheat

108,081 2,378 2,429 2,429
Source: GIC andAIC
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Appendix: B-21

Amount in Rs.
Year Crop Sum insured Prenuum Claim reported Claim

paid
2005 All Crops in Other States

2.255.328 49,298 215,329 215,329
2004 All Crops in Other States

2.232.099 71,639 29,105 29,105
2003 All Crops in Other States

791,026 16.590 73,470 73,470
2002 All Crops in Other States

788,462 17,829 56,477 56,477
2001 All Crops in Other States

400,191 6.711 14,014 14,014
2000 All Crops in Other States

339,281 6,009 35,459 35,459
1999 All Crops in Other States

293,122 5,796 6,987 6,987
1998 All Crops in Other States

226,283 4,528 2,340 2,340
1997 All Crops in Other States

131,814 2,640 8,053 8,053
1996 All Crops in Other States

221,018 4.426 21,100 21,100
1995 All Crops in Other States

193,218 3,867 3,502 3,502
1994 All Crops in Other States

191,011 3,824 31,883 31,883
1993 All Crops in Other States

180,466 3,608 9,381 9,381
1992 All Crops in Other States

153,801 3,060 3,311 3,311
1991 All Crops in Other States

136,390 2,680 3,164 3,164
1990 All Crops in Other States

111,068 2.157 606 606
1989 All Crops in Other States

162,993 3.210 1,532 1,532
1988 All Crops in Other States

138,866 2,726 3,338 3.338
1987 All Crops in Other States

249,750 4,814 3,453 3,453
1986 All Crops in Other States

202,247 4,026 14,834 14,834
1985 All Crops in Other States

131,515 2,630 4,596 4,596
Source: GIC and AIC
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