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Abstract  
Weather index based crop insurance is a new product in developing countries that address the failure of 
traditional crop insurance due to the problem of adverse selection and moral hazard, cost of administration, 
monitoring, determination of indemnity, and standardization. This desk study conceptualizes weather index 
based crop insurance as an instrument to graduate poor farmers out of poverty trap. I examine the advantages of 
this product over traditional crop insurance based on developing countries experience. The author tries to address 
the problems and challenges in implementing this insurance product in low income countries. Based on literature 
it addresses some problems and issues in implementing this product in Bangladesh considering context specific 
issues of this country. Proper preparation for index measurement, premium determination, flexible product 
design, wider stakeholder involvement, public private partnership, and a ‘big push’ from government and donors 
through seed financing can promote weather index based crop insurance in Bangladesh. 
Key Words: Crop insurance, poverty trap, weather index. 
JEL Classification: Q15, Q16, O13 

1. Introduction 

Livelihood of rural poor people in some developing countries is so fragile that a small misfortune can destabilize 
them for a long term (Dufhues et al. 2004). Weather related natural calamities advent by climate change is one of 
the causes of such misfortune. Frequency and magnitude of these weather related calamities have increased in 
recent years (CCC, 2009) and it disproportionately affect rural poor (Chantarat, 2009) in the form of cyclone, 
drought, earthquake, torrential rainfall, flood (CCC, 2009), or in the form of extreme changes in temperature. All 
these perils (shocks) seriously affect agricultural production. These sorts of natural hazards increase vulnerability 
and exacerbate poverty level of rural farmers working in environmentally vulnerable developing countries. 

Bangladesh is one of the environmentally vulnerable countries in South Asia with heterogeneous geographical 
locations, hydrological influence of monsoon rainfall and regional water flow pattern (Rahman et al. 2007). High 
propensity to natural disasters such as floods, droughts, torrential rains and cyclones pushes agricultural sector of 
this country into vulnerable position. Majority of people, who are living in rural areas are poor and agriculture is 
their main source of income. The main risk for rural farmers in this country is crop failure due to unexpected 
variations in weather condition.   

Traditional risk management mechanisms like conventional micro-insurance, crop insurance, and other formal 
methods such as savings, loans, or informal measures like donations, gifts, mutual insurance networks with 
neighbors, and safety nets are less effective in covering farmers’ losses (Park, 2006; Santos et al. 2011; CCC, 
2009; Clarke et al. 2012b). The idiosyncratic and covariant weather shocks can hardly be insured and managed 
by rural poor using any of these mechanisms (Clarke et al. 2012a, 2012b). Weather index based crop insurance is 
now using as an important risk management tool to overcome vulnerability of rural farmers caused by above 
mentioned disasters in low income countries. The question is now: can weather index based crop insurance helps 
to overcome poor farmers’ vulnerabilities to their agricultural productions caused by weather related risks in 
these low income countries? Can it be adaptable for poor farmers in Bangladesh? This paper tries to analyze 
these questions. As this issue is new and important for the economic and development perspective of the agro-
based economy of Bangladesh, this study hopes to contribute significantly in the economic literature, policy 
makers and practitioners. 

The main objective of this paper is to theoretically assess weather-index based crop insurance as an instrument to 
graduate poor farmers out of poverty trap, evaluate its viability in low income countries in general and in 
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Bangladesh in particular, and finally to find out the problems in its implementation in Bangladesh. This is 
completely a desk study based on available literature from different sources such as journals, working papers, 
World Bank and other development organizations’ websites and research publications that are relevant to the 
objectives of this study. Based on the analysis from international developing countries perspectives and country 
context information, I tried to identify the problems and prospects of weather index based crop insurance in 
Bangladesh.  

Presentation of rest of this paper is as follows: in next section, I discuss agricultural shocks, their linkage with 
poverty trap and failure of traditional risk management mechanisms in addressing it; in section 3 I describe 
weather index based crop insurance contract, its advantages and experiences in developing countries; in section 4 
I discuss present state of weather index based crop insurance in Bangladesh, few literature on its feasibility 
study, and problems in its implementation in low income countries in general and in Bangladesh in particular, in 
section 5 I discuss some issues for its implementation in Bangladesh and finally  I conclude. 

2. Poverty Trap and Traditional Agricultural Insurance 

This section analyzes the poverty trap in rural agricultural farmers, impact of shocks in agriculture on poverty, 
and traditional insurance and other mechanisms to address these shocks. 

2.1. Shocks in Agriculture and Chronic Poverty Trap 

Majority of rural poor households in developing countries who depend on traditional rain-fed agricultural 
economies, variations in weather conditions put them into substantial risks (Molini et al. 2008; Skees, 2008a). 
The main risk for them is crop failure due to unexpected variation in weather in the form of changes in rainfall 
pattern, prolonged drought or devastating flood, salinity intrusion from sea level rise, frequent cyclone, 
temperature increase and irregular monsoon. Climate change in recent years alters and causes all these 
augmenting irregularities and yield variations in agricultural production. There is no mechanism in place in 
many low income countries to protect their large losses from extreme weather events and so their income and 
economic activities are likely to be worsened (Skees, 2008a). With few assets in the hands of these poor 
households, the high uninsured risk exposure caused by unexpected weather events trap them into chronic 
poverty (Barnett et al. 2008) when they do not have other external financial support.  

According to Dercon (2004), poverty and vulnerability is interlinked. His study in rural households in Ethiopia 
finds that most of the households (78%) are suffered seriously due to harvest failure brought on by droughts, 
floods, frosts or pests, and 40% suffered due to illness and death of both family members and livestock. Collins 
et al. (2009) also finds similar result from small sample of poor and ‘near poor’ household survey in India, 
Bangladesh and South Africa. Carter et al. (2005) finds that extreme weather events cause severity to rain-fed 
agriculture and destroy economic well being that cause fall in current income quickly and push rural small 
households into poverty trap. It is beyond the control of rural poor farmers to recover potential loss by some low 
risk activities like crop diversification, or supplementary off-farm activities (Anderson, 2002; Dercon, 2004; 
Carter et al. 2005; Skees, 2008a).  

Moreover, new start up, improvement and intensification associated with high return strategies are not possible 
for them using their limited resources (Skees, 2008a). Limited household assets can overcome mild shocks such 
as illness or mild economic downturn (Dercon, 1996), but in case of severe and widespread shocks, everyone in 
the community fall into the same position, try to sell their valuables in market, and it causes to fall in prices of 
their assets (Skees, 2008a). Moreover, these goods are susceptible to weather risks. So, once the asset position of 
households fall below the poverty line, it is not possible to recover and regain its previous economic position and 
these vulnerable people ultimately fall into poverty trap (Barnett et al. 2008; Skees, 2008a). 

Dercon and Hoddinott (2005) study in Ethiopia and Zimbabwe find that this temporary set-back turn into 
permanent deprivation to the poor, it has long term consequence by diminishing their future employment 
prospects and productivity when their children loss the hope of their career development from stature and 
schooling. Finally “the impact of these transitory shocks may well be felt for several generations” (Dercon and 
Hoddinott, 2005; p. 134). The study of Carter et al. (2005), Caretr and Barrett (2006), Dercon (1998, 2005), 
Krishna (2006), Mc Peak and Barrett (2001), Santos and Barrett (2006), and Barnett et al. (2008) imply that all 
the shocks push people below threshold, put them downward spiral into destitution, and these poor people 
always try to climb out of the trap. 
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2. 2. Failure of Traditional Crop Insurance and Other Informal Mechanisms 

As we mentioned in previous sub-section, alternative informal strategies to overcome risks of poor farmers 
almost failed. No formal or informal financial institutions try to extend credit to them. However, micro-insurance 
facilities form traditional insurance companies in these markets is undersupplied in some countries or failed due 
to: strong covariate risk exposure, information asymmetry problem, high transaction costs, lack of effective legal 
system to enforce insurance contracts and inadequacy of infrastructure and logistics (Barnett, Barrett and Skees, 
2008). Premium determination may be inadequate, and moral hazard (engaging forbidden or high risky 
activities) may result in higher claim (Barnett et al. 2008; Skees, 2008a). These problems increase monitoring 
cost in developing countries (Chambers, 1989; Coble et al. 1997; Skees and Reed, 1986; Barnett et al. 2008). 

Transaction costs of offering micro-insurance in rural areas is higher than in urban areas due to small amount of 
premium, limited number of policy holders, requirement of sales agent and high transportation costs 
(Binswanger and Rosenzweing, 1986). This cost is high in crop insurance as it requires frequent assessment of 
crop losses (Barnett et al. 2008), and is subject to administrative difficulties (Skees, 2008a). In case of multiple 
peril crop insurance, peril covers a ‘set of events’ in which loss assessment for every peril is difficult (Skees, 
2008); underwriters need exact and accurate information to reduce adverse selection and moral hazard problem 
along with monitoring and administrative costs (Hazell, 1992; Skees and Barnett, 1999). Premium paid by the 
farmers for multiple peril crop insurance does not cover costs of delivery and underwriting the peril and require 
state subsidies even in United States and Canada (Skees, 2008a). So in developing countries, it is expensive for 
the traditional insurance providers to offer crop insurance facilities due to these problems and require a new set 
of insurance coverage. Weather index based crop insurance is the one that can overcome these limitations if it 
applies by considering country context, weather conditions and other infrastructures necessary to implement it. 

 

3. Weather Index Based Insurance as a Risk Management Technique 

Against above mentioned backdrops of traditional crop insurance, index based insurance is a new risk 
management instrument in developing and low income countries although it is an old mechanism in developed 
countries.  

3. 1. What is Weather Index Based Crop Insurance? 

In index based insurance contract, chosen index correlates to loss and there is no adjustment cost, moral hazard 
and information asymmetry problem (de Janvry and Sadoulet, 2011). The distinguishing feature of index 
insurance is that “payment of indemnity is based on value obtained from an index that serves as a proxy for 
losses rather than upon the individual losses of each policy holder” (Skees, 2008a; p. 7). Indemnity in this case is 
based on value obtained from an index that serves as a proxy for losses rather than individual losses of each 
policyholder (Skees, 2008a). In this contract, payment is “based on the realization of an underlying index relative 
to a pre-specified threshold” (Barnett et al. 2008; p. 1772). Payment begins if such point triggers out irrespective 
of the extent of actual loss (Skees, 2008a). The underlying index is easily and objectively measurable, 
transparent and based on random variables (Barnett et al. 2008).  

Weather index based crop insurance contract is a contingent claim contract for which payment is based on 
specific objective weather parameter that is closely correlated with farm level yields or revenue outcomes 
(Manuamorn, 2005; Barnett et al, 2008). It protects farmers against crop losses as the index or threshold is 
highly correlated with crop yields (Barnett et al, 2008; Miranda, 1991; Barnett et al, 1997). Some of the weather 
indices used in agriculture insurance are cumulative rainfall index, cumulative temperature or soil moisture 
index, livestock mortality index, satellite imagery index, and droughts index (Deng et al. 2007; Mahul, 2001; 
Turvery, 2001; Barnett et al. 2008).  

Index based insurance needs to best suite with agricultural production in areas where rural farmers face 
widespread crop losses caused by weather related perils (Manuamorn, 2005). The events triggered must be easily 
measurable like rainfall below or above certain level in certain days of the year, occurrence of frost on the 
number of days or hours in a day on average, the temperature in the form of heat or cold depending on the type 
of crop (Alderman and Haque, 2007). Moreover, there must be time series data set with an accurate statistical 
probability (Barnett, Barrett and Skees, 2008) to form an index that is “easily measured, objective, transparent, 



Developing Country Studies                                                                                                                                                              www.iiste.org 

ISSN 2224-607X (Paper) ISSN 2225-0565 (Online) 

Vol.3, No.12, 2013 

 

211 
 

independently verifiable and available in a timely manner” (Alderman and Haque, 2007; p. 5). It can then 
minimize risks, increase confidence among market participants and farmers when it is protected from human 
manipulation (Alderman and Haque, 2007; Manuamorn, 2005; Hazel and Skees, 2006). Moreover, it must be 
timely reported by an objective third party (Barnett et al, 2008) and the variable must be stable and sustainable 
over time (Manuamorn, 2005).  

3. 2. Experience of Weather Index Based Crop Insurance in Developing Countries 

The example of first commercial weather index based agricultural insurance in developing countries is in India. 
ICICI Lambard is a general insurance company that first offered this product through a microfinance 
organization, BASIX at Andhra Pradesh.  Since 2003, it is selling weather index based insurance products to 
farmers to protect them from insufficient rainfall during sowing and kharif (at crop growth phase), and from 
excessive rainfall at harvest phase to cover losses (Gine et al. 2007; Barnett et al, 2006). It is now working as a 
commercially viable insurance product in seven states of India (Manuamorn, 2007; Alderman and Haque, 2007; 
Barnett and Mauhal, 2007; Lilleor et al. 2005). 

Another example is FONDEN/FAPRACC in Mexico that started its operation in 1995 by government for relief 
and reconstruction with productive safety nets. FAPRACC piloted weather index insurance product in 2002 
based on probability of droughts using information from local weather stations. In 2004 it hired re-insurance 
coverage and in 2005 it paid first claim of $ 10.5 million due to the trigger up of drought index. The payment of 
indemnity was 16% of full value coverage. Government supported part of the program expenditure as part of 
their safety net program (Alderman and Haque, 2007). 

Till to date, weather index based crop insurance is applying in many developing countries around the world. In 
2007, GIIF (Global Index Insurance Facility) was launched by signing agreement between European commission 
and ACP (Africa, Caribbean and Pacific States) secretariat to provide weather index insurance facilities to 
agricultural farmers in ACP countries (GIIF Fact sheet available at: www.ifc.org/GIIF). Till to August 2012, it 
provided insurance facilities to around 100,000 farmers in nine countries (GIIF Newsletter, August-September, 
2012). An initial fund of 24.5 million euro is supplied by the European Commission, $ 2 million by Japan 
Government and $ 0.5 million by Dutch Ministry of Foreign Affairs (GIIF Newsletter, April, 2012; May-June, 
2012; GIIF Fact sheet available at: www.ifc.org/GIIF). 

However, all the insurance programs in developing countries are still at infant stage or at development stage 
except that in India. At this stage, it is not easy to justify the impact, sustainability and market depth of this 
program. A brief scenario of this program in some developing countries is presented here with small empirics. 
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Table1: Status of Weather Index Based Crop Insurance in Developing Countries 
Country Risk Event Contract 

Structure 
Index 

Insurance 
Target User Status 

China Weather 
related 

variables 

Index insurance Different 
weather 
variables 

Rice production 
farmers. 

Pilot study in 9 villages of 
Zhejiang prov.  

Ethiopia Drought Index insurance  Rainfall World Food Program 
in Ethiopia 

 In 2006, at cost of $ 0.93 
million for max. payout of 

$ 7.6 mil. 
Honduras Drought  Rainfall Smallholder farmers Pilot project started in 

2003. 
India Flood, Rainfall 

& Drought 
Index insurance 

linked to 
lending and 

direct to farmers 

Rainfall Smallholder farmers 
and households 

Successfully & 
commercially operating. 

In 2011: 9,278,000 
farmers with sum insured 
$ 3,174 m. claim $ 125 m. 

Kazakhstan Drought Index for 
multiple peril 

crop 

Rainfall Medium & large 
farmers 

Insurance development 

Malawi Drought Index insurance 
linked to 
lending 

Rainfall Groundnut farmers 
of National 
Smallholder 

Farmers’ Association 
of Malawi. 

Pilot project started in 
2005. In 2008, 2600 

farmers bought policies 
worth $ 2.5 million. 

Mexico Drought, 
natural disaster 

for small 
farmers 

Index insurance Rainfall, 
wind speed & 
temper-ature 

State govt. for 
disaster and relief 
support, FONDEN 

program. 

Began in 2001 in 26 states. 
In 2006 it covered 28% of 

dry land and crop land. 

Mexico Inefficient 
irrigation 
supply 

Index insurance Reservoir 
levels 

Water user groups in 
Rio Mayo area. 

Proposed 

Morocco Drought  Rainfall  No interest from market 
participants. 

Nicaragua Drought & 
excessive rain 
in prod. season 

Index insurance Rainfall Groundnut farmers Launched in 2006 in 3 
Departments. 

Peru Flood, 
torrential 

rainfall from 
El-Nino 

Index insurance Rainfall Rural financial 
institutions 

Proposed 

Senegal Drought Index ins. linked 
to yield 

Rainfall & 
crop yield 

smallholder farmers Proposed 

Sri Lanka Torrential 
rainfall, flood 

Index ins. linked 
to cooperatives 

Rainfall Farmers for 4 season 
crops 

Phase II: 3337 policies 
sold in 2011-12 with Rs 1 

mil.  
Tanzania Drought Index ins. linked 

to lending 
Rainfall Smallholder maize 

farmers 
24,000 farmers & $ 14.7 
million premium in 2011. 

Thailand Flood Index ins. linked 
to lending 

Rainfall Smallholder farmers Pilot implemented in 
2007. 

Ukraine Drought  Index insurance Rainfall Large farms Pilot launched in 2005, 
discontinued for limited 

sales. 
Vietnam Flood during 

rice harvest 
Index ins. with 

lending 
River level Smallholder rice 

farmers 
In development. 

Sources: Skees (2008b), Barnett et al. (2006 & 2008), Chen (2011), Clarke et al. (2012a & 2012b), GIIF 
Newsletter (April, 2012); www.gfdrr.org/drfi. 
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3. 3. Advantages of Weather Index Based Crop Insurance 

Weather index based insurance products have a number of advantages over traditional crop insurance products 
especially in case of information asymmetry, moral hazard, administrative costs and standardization problems 
that are faced in traditional crop insurance (Alderman and Haque, 2007; Manuamorn, 2005; Barnett et al. 2008; 
Skees, 2008a; Rao, 2011). In low income countries, it is very simple and relatively low costly to administer 
(Skees, 2008a).  

Overcome adverse selection problem: Adverse selection problem caused by asymmetric information can be 
reduced by introducing weather index based crop insurance because of its typical features of product design, 
local knowledge, especially when the policyholders’ behavior and information are not important in determining 
risk level (Alderman and Haque, 2007; Manuamorn, 2005; Gine et al. 2008; Skees, 2008a). 

Reduce monitoring cost: Due to the advent of efficient product design, the industry does not depend on 
individual’s actual losses (Skees, 2008a). So it is not possible for the individual to change or affect the 
probability of adverse event. It reduces ex-post and ex-ante moral hazard, and thereby reduces insurer’s 
monitoring cost (Alderman and Haque, 2007; Manuamorn, 2005; Skees, 2008a). 

No loss adjustment: Traditional micro-insurance requires high cost in determining which individuals or 
households suffered from loss, what is the extent of actual loss. But in rural areas, especially in case of 
agriculture, it is very costly and time consuming to determine the amount of loss and indemnity. However, index 
based insurance contract does not need to conduct assessment survey to determine indemnities (Skees, 2008a). 

Standardized and transparent: Index based insurance contract follows standardized and simple format. For each 
policyholder, contract needs not be tailored, and this uniformity reduces administrative cost (Skees, 2008a; 
Manuamorn, 2005). Contrary to traditional insurance, insured can easily understand index insurance (Skees, 
2008a). 

Reinsurance function: Due to dependency on natural conditions, loss may increase by increasing correlated 
weather risks; reinsurance facility can cover potential large financial losses. Moreover, moral hazard problem 
reduced in index insurance. So it is easier to transfer risk through re-insurance (Skees, 2008a; Manuamorn, 
2005). 

4. Present Status of Weather Index Based Crop Insurance in Bangladesh 

Bangladesh is an agriculture oriented natural disaster prone country in South Asia with heterogeneous 
geographical locations, monsoon rainfall, and regional water flow pattern (Rahman et al. 2007). Southern part of 
the country is coastal zone that suffers from salinity intrusion; northern side suffers from drought and north-
eastern and middle part suffers from flood flow and torrential rain. Rural agricultural contributes 20%to GDP 
(MOF, 2012). The country is considered as highly vulnerable due to hardest hit by climate change (Akter, 2012).  

The experience of micro-insurance in Bangladesh is in infant stage. Still not any index based insurance product 
is available in this country. Three commercial insurance companies, one state owned insurer and nine MFIs are 
providing traditional micro insurance. Only Grammen Fisheries and Padakhep are the two microfinance 
institutions (MFIs) that are offering livestock insurance. In 1977, the state insurance company, Sadharan Bima 
Corporation (SBC) started traditional crop insurance to farmers; but the program abandoned in 1996 due to 
inefficient modeling, non-alignment with agricultural development policy, inadequate preparation and training, 
too many peril coverage, uniform premium for all coverage, unrealistic indemnity determination and lack of 
proper monitoring (CCC, 2009). 

4. 1. Literature on Index Insurance Feasibility in Bangladesh 

Literature on feasibility of index based insurance product in Bangladesh is very acute. The study of Clarke et al. 
(2012a) is on the feasibility of index based insurance from demand side and finds that, farmers want to buy an 
insurance product that will cover the risks they primarily face. The study finds that yield based index insurance 
that covers weather events is preferable to farmers along with group savings and endowment insurance.  
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French and Silver (2007) study is on viability of crop insurance to mitigate loss from floods and finds that the 
program is financially viable if it apply full service model with NGO/MFI participation by offering more 
affordable weather index based crop insurance products.  

However, Akter et al. (2009) finds that partner agent model is marginally commercially viable in riverine 
floodplain areas for potential crop insurance; but in wetland basin and coastal areas its expected insurance 
premium exceeds expected indemnity payable to farmers due to nature of disaster risks.  

Study of Alam et al. (2011) on the demand for weather index based crop insurance in coastal areas finds that 
63% of the farmers want to pay $ 2 premium which is around 3% of their monthly income. The study suggests 
both full service model and partner agent model with NGO participation in the program. The main driving 
factors behind demand for weather index based crop insurance are vulnerability to cyclone, economic status, 
education, and awareness by media. However, aid dependency has negative impact on willingness to pay 
premium. 

The most elaborate but theoretical study is by CCC (2009) that is based on the experiences in some other low 
income countries The study was conducted by Department of Environment of Bangladesh Government. It 
mentions causes of failure of traditional micro-insurance in agriculture. It proposes a pro-forma weather index 
based crop insurance model for farmers considering three major meteorological and geo-physical characteristics 
of the country: flood, drought and cyclone. It also addresses some of the issues related to implementation of 
weather index based crop insurance. 

Another study of Akter et al. (2007) is on institutional design and commercial viability of micro-flood insurance 
and finds that severity and frequency of losses from floods are main causes of low supply of flood insurance, 
whereas low demand is due to low financial income generating resources of poor. The study also finds that 
partner agent model is viable for long term sustainability of micro-flood insurance program. 

Recent study of Akter (2012) concludes that low demand and low commercial viability of standalone weather 
index insurance is due to high cost and regulatory constraints, and suggests group based non-traditional model to 
ensure low cost delivery with product innovation and good governance.  

4. 2. Limitations in Implementation of Weather Index Based Crop Insurance in Bangladesh 

Some of the limitations in implementation of weather index based crop insurance are related to the product 
design itself, some are common problems experiencing in other developing countries where it is started and the 
others are specific to Bangladesh. 

4. 2. 1. Limitations from Product Design Itself 

Covariate and basis risk: This risk is the chance that indemnity payment to the policy holder does not match 
with the loss the policyholder suffers (Skees, 2008a). It can come in different ways, for example, the insured 
suffered a loss but not received any indemnity or adequate indemnity for the loss. Also, there is possibility for an 
insured to receive an indemnity who has not experienced a loss (Alderman and Haque, 2007; Skees, 2008a). The 
frequency of occurrence depends on the extent of correlation of insured loss with index. But general condition in 
index insurance is that index insurance works very well when the co-variance between individual farmers and 
aggregate of individual farmers is high (Rao, 2011).  

Rao (2011) discusses three forms of basis risks based on their nature: first, geographic basis risk that arises from 
geographical heterogeneity and distance of weather station form the individual’s coverage area, second, product 
basis risk that implies whether it covers outside events like pests, diseases along with weather parameter, and 
third, product design basis risk that arise due to the imperfect correlation between index and production process.  

To overcome this problem, careful design of parameter is important that the policy covers including coverage 
area, period, trigger, measurement site, distance from weather station, land condition and so forth (Alderman and 
Haque, 2007). Also, it is very difficult for insurers to assess the more frequent and localized events. 

Reliability and accuracy of data: An essential pre-condition for index insurance is objective and accurate data 
for measuring index. In some developing countries, there is lack of adequate weather stations using sophisticated 
technology with reliable and updated equipments (like GPS facilities) to measure weather condition, and the 
stations are sparsely dispersed. Index measurement may not cover all the areas due to geographic and weather 
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based heterogeneities. The data need to be publicly available, accurate, must be free from tempering and is 
handled confidently (Skees, 2008a). 

Precise and accurate actuarial modeling: Insurers must need to understand actuarial properties of underlying 
index. Proper data record, availability and monitoring it, and expert use of it to develop actuarial model can 
ensure increased application of index insurance (Manuamorn, 2005; Alderman and Haque, 2007). 

4. 2. 2. Problems Common in Developing Countries 

Weather cycle: Weather index insurance is completely dependent on weather conditions. But weather cycle in 
every year does not go to the same direction as per hundred year’s historical trend to trigger up of an unexpected 
event like El-Nino or earthquake. Actuarial soundness in this case could be undermined by unexpected weather 
cycle that may change the probability of insured events (Manuamorn, 2005). 

Product familiarity and education: Rural farmers are the potential policy holders of index insurance who do not 
have previous experience with insurance. For wider acceptance of this product, some sort of education is 
necessary to understand insurance policy so that they can agree to buy it (Alderman and Haque, 2007). Local 
insurers and government regulators or policy making entities also require some ideas to know how it 
management risk (Skees, 2008), and in facilitating and regulating the market. Also it will help insurers in 
marketing the product (Alderman and Haque, 2007; Manuamorn, 2005). 

Financing large losses: In weather index based insurance, potential losses may occur in a large scale when the 
index triggers. If this happens, insurers have to pay to all policy holders at a time rather than payment to 
individual that requires large sum of money to pay indemnity. In developing countries, local insurance 
companies typically do not have sufficient financial resources to cover the losses happened from insured events 
without presence of re-insurance facilities (Skees, 2008). They need either government or international 
development organizations support, or re-insurance facilities (Skees, 2008a; Alderman and Haque, 2007). 

4. 2. 3. Problems Specific to Bangladesh 

Heterogeneity of farm land and local risk variations: To ensure data accuracy, transparency and quick claim 
settlement, feasibility study is essential before implementing index insurance (Rao, 2011; Skees et al. 2006; 
Skees, 2008a). But data availability and reliability is inadequate in Bangladesh. Farm lands in Bangladesh are 
divided into small pieces; it creates local variation of risks and cause improper premium determination and 
indemnity estimation. Index based insurance requires high administrative cost in dividing and detailed area 
classification and gathering information for better index estimation. 

Heterogeneity of climatic conditions: In Bangladesh, heterogeneity of different climatic attributes is high. Crop 
yield varies due to not only rainfall but also to a combination of several other climatic factors like temperature 
variation, water availability, ground water level, humidity etc (CCC, 2009). Simply rainfall coverage may not be 
sufficient for the farmers to overcome risk of loss. But, it is almost impossible to cover all the perils related to 
heterogeneous weather conditions by single peril weather insurance. 

Limited insurance capacity: There is lack of infrastructure and absence of expertise in present insurers for 
effective launching this product. Moreover, it requires various stakeholders’ participation like Department of 
Agriculture, Department of Environment, Banking and Insurance Regulatory Authority, and Local Government 
& Engineering Department (LGED) for its effective implementation (CCC, 2009; Akter, 2012). As is available 
in India, in Bangladesh, there is not any regulatory requirement for commercial or state insurance providers to 
introduce ago-based insurance.  

State and external support: International experience, except that of India, implies that weather index based 
insurance is not sustainable without state subsidy or international financial and technical help. The ex-post, ad-
hoc model cannot sustain in disaster prone countries as it needs huge investment at initial stage for product 
development, infrastructure support and for historical data management. 
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5. Way Forward: What is Important? 

Despite few limitations and negative findings, some studies finds positive results in introduction of weather 
index based crop insurance in Bangladesh. Overcoming limitations and successful implementation of this 
program in these vulnerable geo-heterogeneous areas are necessary at this stage if we want positive result.  

Preparation for effective determination of premium and index: As we mentioned, failure of previous micro-
insurance is due to uniform premium. In index based insurance, premium and index determination is on the basis 
homogeneous unit area. Detailed classification of land into heterogeneous climatic and topographical unit by 
using land elevation map, rainfall, flood, and salinity intrusion in the areas is important at this stage (CCC, 
2009). Also it needs detailed and good quality historical hydro-climatic and weather data. 

Less number of perils and multi-peril provision: It is almost impossible to cover all the perils in weather index 
based insurance. Different climatic attributes push index insurance vulnerable to high losses. Instead, there may 
be provision to cover 2 or 3 perils by differentiating premium. This can helps in reducing cost of product 
offering (Clarke et al, 2012a; CCC, 2009). Crop yield varies due to not only rainfall but also combination of 
several other climatic factors (CCC, 2009). Simply rainfall coverage may not be sufficient for farmers to 
overcome risk of losses.  

Risk layering option: May be difficult and costly, but it is important to apply different layers of risk exposures 
especially in low income countries (Barnett, Barrett and Skees, 2008; Alderman and Haque, 2007). This typical 
form of risk layering may help farmer in retaining “smaller shortfall of rain and to transfer some risks to 
commercial providers for greater shortfalls” (Alderman and Haque, 2007: 6). Government or international 
reinsurance organizations’ support can help to address market failure from extreme layer through premium 
subsidies or reinsurance facilities (Alderman and Haque, 2007; Barnett et al. 2008).  

Varying weather index: Instead of applying fuzzy approach to define one index value of climatic attribute, it is 
better to define varying index for example, 25%, 50% or 75% below the average level (CCC, 2009). However, it 
needs proper simulation and probability adjustment considering magnitude and duration of perils and the level of 
vulnerability before finally applying it. 

Wider stakeholder involvement and public private partnership: Literature suggest that implementation of 
weather index based crop insurance is associated with not only insurers responsibility, other stakeholders such as 
hydro-meteorological organization, regulators and involvement of various relevant governmental offices are 
essential (CCC, 2009; Akter, 2012). Rather than public-private partnership, private sector insurance companies 
alone are not sufficient. Moreover, the formation of farmers’ cooperative within the homogeneous unit area in 
the community by introducing risk pooling among farmers can overcome local variation of risks, help in 
educating farmers to understand the product (Hans and Binswanger-Mkhize, 2012). 

Wider coverage: At the initial stage, farmers may not want to buy the product. Government can make it 
mandatory in obtaining agricultural loan, loan from MFIs, or in buying agricultural equipments like fertilizer, 
seeds, insecticides etc. This will help in ensuring economies of scale, and reducing premium level and help in 
wider participation. 

National and international support and re-insurance: Neighboring India is the example where state owned 
General Insurance Company (GIC) acts as re-insurer and all commercial insurance companies must have to cede 
20% of their business. National insurance company Sadharan Bima Corporation (SBC) can work as re-insurer.  
In other developing countries, insurers get subsidy in the form of financial and technical assistance, capacity 
building, effective implementation, and re-insurance coverage. Moreover, it is possible to use a portion of 
government budget as social safety net program to subsidize premium (Hans and Binswanger-Mkhize, 2012; 
Akter, 2012).   

Partner-agent model or full service model: The study of Akter et al. (2007 & 2009) argues for partner agent 
model. Study of French and Silver (2007) argues for full service model. For greater access, studies of Akter 
(2012), Clarke et al. (2012a) and CCC (2009) support greater involvement of NGO/MFIs, banks, insurance 
companies and farmers cooperatives. A new inclusion in this process is involvement of mobile phone operators 
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in collecting premiums, as happens in Kenya. It can replace agents’ cost of premium collection just with small 
commission for mobile operators.  

6. Conclusion 

This desk study conceptualizes weather index based crop insurance, its application as an instrument to graduate 
poor farmers out of poverty trap, and examines viability of this insurance product in low income countries in 
general and in Bangladesh in particular as this program has not yet started in Bangladesh. This study also tries to 
find out the problems and challenges associated with implementation of weather index based crop insurance 
products in Bangladesh.  

Weather index based crop insurance is not the ‘one size fit for all’ solution, but it tries to address causes of 
failure of traditional crop insurance for addressing it in index insurance, especially adverse selection and moral 
hazard problems, cost of monitoring, cost of administering and cost related to indemnity determination and 
standardization (Alderman and Haque, 2007; Manuamorn, 2005; Barnett et al. 2008; Skees, 2008a; Rao, 2011). 
Most important issues in implementing weather index based crop insurance are: how successfully insurance 
companies are able to manage covariate and basis risks and manage reliable and adequate data. Some studies 
reveal that weather index based insurance in developing countries is facing problem of unpredictable weather 
cycle, heterogeneity of climatic risks, unfamiliarity and lack of proper knowledge. Insurance companies in these 
countries are not financially well equipped to cover large financial losses when the index trigger.  

Based on developing countries experience and considering the issues specific to Bangladesh, some issues are 
important to address: proper preparation for index measurement and premium determination, flexible product 
design using less number of perils and multi peril options and different risk layering. Wider stakeholder 
involvement, reinsurance facilities from national and international level with technical support and wider area 
coverage may increase its viability. Also it needs proper feasibility study and research.  

Experimentally launching the product, considering country context, ensuring demonstration effect through public 
private partnership, and a ‘big push’ from government and donors through seed financing may promote weather 
index based crop insurance in Bangladesh. Proper campaign and awareness creation through government 
sponsorship can be an effective strategy as is done in Colombia and Philippines for traditional micro-insurance.  

Implementation of this type of insurance is not an overly rosy picture, it requires time. The journey may be like 
the ‘race of tortoise’, where we hope, success may be after a decade, if the journey starts right now.  
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