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Abstract

The Intergovernmental Panel on Climate Change (lP@é&htifies Bangladesh as one of the
countries that will be hardest hit by the antiogoheffects of climate change. The poorest
people are the most vulnerable, as they do not haufficient means to cope with
environmental risks. In the absence of effectivietyanets, poor people become trapped in
chronic poverty due to the recurrent damage cabgeathtural disasters. Recently, there has
been growing optimism among policy makers and fracers about the role of
microinsurance as a safety net against weathes fisk the poorest and most vulnerable
people of Bangladesh. This article sheds lightlas issue by synthesizing the findings of
half a decade of research on the prospects of eeatfcroinsurance in Bangladesh. Three
key conclusions are drawn from the synthesis. Fir&t market for a standard, stand-alone
weather microinsurance in Bangladesh is charaeitiy low demand, poor governance, and
lack of prospects for commercial viability. Secoatthough the index-based flood insurance
model has theoretical appeal (i.e., no moral hararadverse selection and low transaction
cost), high economic cost might be associated with highly complex practical
implementation. Finally, the current (un)regulataryangement of microinsurance supply in
Bangladesh, which does not guarantee accountahitity protect clients’ rights, is likely to
increase rather than decrease poor people’s vdiiigra The study makes two key
recommendations: (1) exploring options for non4tiadal insurance models (e.g., group-
based and ex-post premium-based models), and (B)dmring regulatory reforms to ensure
good governance and to foster market efficiencyubh low-cost delivery and product

innovation.



1. Introduction

Climate change has intensified the risk of natdiahsters all over the world. Residents of
low-income countries are particularly susceptible these risks (Simberg, 2007).
Bangladesh is one of the poorest and most natigastr-prone countries in the world. The
country is situated in one of the three mega-ddttess Ganges-Brahmaputra delta) expected
to be among the regions hardest hit by the antietpaffects of climate change (IPCC, 2007).
Approximately 75 percent of the total populatiorildd million people live in the rural areas,
earning on average US$1,300 per household per (Bergladesh Bureau of Statistics,
2010). Half of this population relies on nature eegent income sources (i.e. agriculture,
forestry and fisheries) for their livelihoods (B#edesh Bureau of Statistics, 2005). Once in
every five to ten years hydro-meteorological hazaelg. floods, storm surge and coastal
cyclones) cause asset loss, crop damage, unempitydigease and fatalities. The increased
frequency and magnitude of natural disasters cabgedimate change over the past few
decades have exacerbated the income risks facengutial households whose livelihoods
depend on natural resources. Poorer householdsamsdered more vulnerable to these
shocks as they are more exposed to risks and hdawea capacity to adapt to changing
climate (Brouwer, Akter, Brander & Haque, 2007).the absence of adequate social safety
nets, the poorest sections of the population ditehthemselves trapped in chronic poverty

due to the recurrent damage caused by natural itedam

The management of increased climatic risks is ohéhe key challenges facing the
government of Bangladesh in this century. Traddlbn natural disaster risk management in
Bangladesh revolved around infrastructural measateh as building embankments and
polders. Some ad hoc non-structural measures Hawebaen used. These measures include

the distribution of post-disaster relief (e.g. ffeed, clothing, drinking water, medicine) and



increased access to post-disaster agriculturaitciedrecent years, the concept of ‘reactive
adaptation’ has gained attention in Bangladeshlsgraladisaster risk management programs.
Reactive adaptive measures refer to a system foesamg funding or other resources to
rebuild the society after a disaster. Reactive &dmm is considered a superior strategy to
proactive adaptation, particularly when the ocawree and impact of weather events are
unpredictable (Duus-Otterstrom & Jagers, 2011)n4lthis line, the Bangladesh Ministry of

Environment and Forests prepared the National Adimpt Program of Action (NAPA) and

the Bangladesh Climate Change Strategy and Actian BBCCSAP). The NAPA outlines

the Bangladesh government’s long-term strategiogpta deal with climate change, identifies
key adaptation needs and lists priority projectse BCCSAP is a short-term implementation
plan of the NAPA. It outlines the Bangladesh gowmeent’s 10-year (2009-2018) action plan

to build capacity and resilience among communtitias$ are vulnerable to climatic risks.

Both the NAPA and BCCSAP recommend exploring ogidor a micro-flood-insurance
market as a potential reactive adaptation strateggope with climate change impacts
(MoEF, 2005; MoEF, 2009). Whilst some microinsuschemes are available to cover life
and health risks, there are currently no insuraaateemes to hedge natural disaster risks in
Bangladesh. However, the country has previous épes with a multiple peril micro-crop-
insurance program introduced in 1977 by the Shadth&ima Corporation (SBC) on a
directive from the central government. The schemnes wot financially successful as
compensation claims consistently exceeded risk jpr@sh In ten of the 17 years that the plan
was in operation, the loss ratio was over 400 per@fRahman, 2007). The program ended in

1992 when SBC could no longer finance the schefos&es.



Given the vivid memories of SBC'’s failure to operat micro-crop-insurance program in the
past, Bangladeshi policy makers have vowed to bdegumt with their future microinsurance
initiatives. Careful pre-assessments have beeniogdor over half a decade to finalize the
details of a microinsurance contract that can watig the anticipated climate change impacts
in the Bengal delta. As part of the pre-assessrimgtiditives, two research projects were
conducted. The first project entitled ‘Developmemtd testing of an effective insurance
market to alleviate flood risk vulnerability and yesty in Bangladesh’ was conducted
between 2006 and 2007. The project was conceivatéruthe Poverty Reduction and
Environmental Management (PREM) program of the Ditnistry of Foreign Affairs. The
second project entitled ‘Crop insurance as a risika@gement strategy in Bangladesh’ was
conducted between 2007 and 2008 by the Climate gehaell of the Department of
Environment under the Ministry of Environment aratdsts as part of their ‘Climate Change
Adaptation Research’ initiative. Both studies irvedd household surveys, focus group
discussions and key stakeholder interviews in flverine and coastal floodplains and

flashflood-prone areas of Bangladesh.

These two research projects yielded a number ehsfic journal papers and reports (French
& Silver, 2007; Khan & Islam, 2008; Akter, Brouwe&Zhoudhury & Aziz, 2009; Brouwer &

Akter, 2010; Akter et al., 2011; Akter & Fatema12). They document the research findings
with regard to demand and supply obstacles, feaniréhe best suited microinsurance model
and the framework of an appropriate institutionajamizational model for cost-effective

insurance delivery. In light of these published amghublished reports and journal papers,
this paper will discuss the key issues relevantafaweather microinsurance market in the
riverine and coastal floodplains of Bangladesh watbpect to its potential role as a safety net

for the poor. To be more specific, the main objexdiof this paper are to (1) synthesize the



key findings and recommendations of the researofeqts, (2) discuss their implications for
the role of weather microinsurance as a safetyforepoor and ultra-poor households in
Bangladesh and (3) identify issues that need atenh future research. Although the
discussions presented here focus predominantlyanglBdesh-related research works, they
are relevant for weather microinsurance marketstlier low-income countries, particularly
those countries located in the tropics and subigsofe.g. Sri Lanka, Cambodia, Indonesia,
the Philippines, Thailand, Vietnam). Existing revipapers in the weather microinsurance
literature (e.g. Collier, Skees & Barnett, 2009;cH@iner, Mechler & Pflug, 2009) have
summarized research findings on drought insuramsemi-arid and arid regions. To the best
of my knowledge, no previous study has summarited dmpirical literature on weather

microinsurance prospects in a flood-prone revediga.

The next section presents a brief overview of tleatiwer insurance literature. Sections 3 and
4 discuss the challenges associated with the dearahdupply of weather microinsurance in
Bangladesh. Section 5 summarizes the problems argpgcts of an index-based insurance
model in Bangladesh followed by a discussion alibet potential sources of premium

subsidy in Section 6. Section 7 summarizes thaidgon and presents concluding remarks.

2. Worldwide Experience of Weather Insurance

In the literature of disaster risk reduction, weatinsurance is referred to as an effective tool
for reducing, sharing and spreading natural disastks (Bouwer & Vellinga, 2002; Botzen
& van den Bergh, 2008). However, the available ent® indicates that weather insurance
programs have not been very successful on stanctardnercial criteria throughout the
world. Low voluntary participation in these progmns one of the key obstacles to their

success. According to the U.S. Senate RepublicdicyPGommittee report, less than 30



percent of the vulnerable homeowners in the USAlpased insurance against flood peril
despite the large number of explicit and impliaibsidies provided by the National Flood
Insurance Program (NFIP) (US Senate Republicarcy@ommittee, 2006). A case study by
Giné, Townsend and Vickery (2008) showed thattleas five percent of the eligible farmers
in a drought-prone region of India bought rainfalilex insurance. The insurance scheme
failed to attract the target group of farmers. Timgurance was purchased mainly by those

farmers who needed it least.

The causes of under-insurance against naturaltdislsses received significant scholarly
attention over the past 40 years (e.g. Cook & Qrgtd75; Camerer, & Kunreuther, 1989;

Giné et al., 2008). In most instances, the standacdclassical theories of risk and insurance
were found to be inadequate to explain people’ssamts to purchase weather insurance.
People tend to use ad hoc rules to assess thelyindeisk associated with the occurrence of
the event as well as the credibility of the riskngfer instruments in question (Camerer &
Kunreuther, 1989). Browne and Hoyt (2000) showed ttouseholds’ risk perception, instead
of actual risk, was an important determinant ofitisurance purchasing decision. Lewis and
Nickerson (1989) showed that the availability airdess to ex-post public relief programs
(e.g. disaster loans, grants) worked as a disinaerfor households to invest personal

resources in protective actions such as insurambe. most stated reason among non-
purchasers of an insurance program in India waisthfey did not understand the insurance
product, while insufficient income was an importaaason for not buying the insurance
scheme in less than a quarter of the cases (Giag&, 2008). Another quarter of the non-

purchasers were sceptical about the insurance payadbe event of a disaster. Risk-averse
households were less likely to purchase insuraaaerasult of the uncertainty about the risk

mitigation instrument that arose from their lackegperience with it (Giné et al., 2008).



Initiatives to supply weather insurance have alBsenbremarkably low throughout the world.
This is mainly due to the covariate nature of weantisks. The standard principle of paying
out damage compensation to affected clients byipgaoesources from non-affected clients
does not apply in the case of weather insurancereftre, insurers face the risk of having to
compensate losses that affect clients across are emmunity or region. Consequently,
private insurers remain reluctant to offer policessering flood and other natural hazard
risks. In low-income countries, the highest numisiemicroinsurance contracts is offered in
the fields of life and health insurance; the lowestnber of contracts is offered to cover
agricultural and climatic risks (Mosley, 2009). Hewer, some increase in the supply of
weather microinsurance has currently been obsenvdte semi-arid and arid countries after
the innovation of the weather index-based micraimsce model. The fundamental difference
between index-based and traditional insurance sebtésrthat in the former case, indemnities
are based on measurements of a specific weathampéter (e.g. rainfall or temperature)
instead of actual damage. Therefore, the scheme mimterequire any damage assessment. It
offers a specific amount of payout if, for examplainfall at a local station falls below a
threshold level. Index insurance mitigates moratand and adverse selection problems

associated with traditional yield-based insurartemes.

A growing number of pilot programs of index-basednminsurance have been implemented
in Asia, Africa and Latin America (e.g. India, KenyPhilippines, Peru, Malawi, Mexico,

Mongolia, Moroccoand Uganda). There is little engair evidence about the effectiveness of
these programs. In most cases, the schemes ardyhsabsidized by the government or
donor agencies, yet they suffer from low take-ufe rand consequently struggle on the

ground of commercial viability (Burke, Janvry & Qiero, 2010). Giné et al. (2008) and



Cole et al. (2009) found a less than ten perceoptamh rate for rainfall insurance policies
among farmers in rural India. Raju and Chand (2Gb®)wed that the government-operated
National Agriculture Insurance Scheme (NAIS) initndperates at a substantial loss. During
its five years of operation, the premium revenumgeoed one-third of the indemnity claims.
Fuchs and Wolff (2011) found that an index-basesliiance in Mexico had significantly
increased agricultural productivity and farmersame although the program was cost-
inefficient from a societal perspective. In somstamces, index-based insurance contracts
suffer from poor design. For example, an efficiermsaluation of wind-indexed typhoon
insurance for rice yield losses in the PhilippiftgsBanerjee and Berg (2011) revealed a
substantially low correlation (1%) between wind egpeand rice yield loss. Clarke (2011)
showed that a number of existing weather indexsdrance policies were poorly designed as
they constituted combinations of high premiums & correlation between claims and

losses.

3. Demand for Weather Microinsurance in Bangladesh

The success of microinsurance in reducing environaheisk-induced vulnerability depends
to a large extent on the target population’s wgtiess and ability to pay for the insurance
scheme. Therefore, it is important to know how trget clients want the insurance scheme
to be designed and how much they are willing to fuaythe desired features. This is no
simple matter given the absence of “insurance weiltin traditional Bangladeshi society
(Siegel, Alwang & Canagarajah, 2001). Although edad urban and well-off households in
Bangladesh are fairly familiar with health and lifssurance policies, the practice of buying
non-life insurance schemes to cover property @lilood risks is limited in both rural and
urban societies. In addition, people are accustotonerkceiving financial returns for the

schemes they purchase. Most health and life insergolicies offered in Bangladesh work



like a bond. They have a face value and a matpetyod. Insurance clients pay a yearly
premium and receive financial return at regulaenwals during the life of the policy. The
face value of the policy is returned after the @polieaches its maturity date. Given this long
tradition of a financial return-based model of irewce to cover life and health risks, a
standard weather insurance model that offers cosgtem only when damage is caused by a
natural disaster and no return otherwise is unjikel attract a large number of buyers.
Therefore, it is not surprising that over a thirfdtlee sampled respondents of Akter et al.’s
(2011) study refused to participate in the propassdrance program because the scheme did
not offer any financial return if no natural disasbccurred. This trait (which could be either
cultural or institutional) is one of the major abdes to microinsurance take-up in

Bangladesh, yet to date it has received very kttigirical attention.

Apart from this trait, the low affordability of imsance premiums tends to limit insurance
participation (Brouwer & Akter, 2010; Akter & Fatem 2011). Most respondents who
refused to participate in the hypothetical insueapcogram referred to ‘limited financial
income’ as a primary reason for non-participatiRalatively wealthier households with large
areas of farmland were willing and able to pay affered insurance premium (Akter et al.,
2009). The average willingness to pay an insurgnemium was substantially lower than the
damage. The mean willingness to pay a premiumrfmp ;mysurance was estimated at Taka 42
(US$0.6) per household per week (Akter et al., 2008is amount was two percent of the
average weekly income of the sampled farm housshatd 30 percent of their annual crop
damage cosComparing the mean household willingness to pa thieexpected indemnity
and insurance delivery costs, Akter et al. (20H9wed that a standard standalone crop

insurance scheme is likely to suffer 25 to 50 petréess each year.
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Recently, a number of alternative insurance mothalge been developed to resolve the
affordability issue. The interlinked credit and urance market is one such model (Carter,
Cheng & Sarris, 2011). Under the interlinked créasiurance arrangement, farmers borrow
money at a higher interest rate that includes atlveeainsurance premium. If a natural
disaster occurs, then the farmers repay only aidraof the loan, while the rest is paid by the
insurer to the bank. This model reduces the riskedther-driven default for borrowers and
thus helps induce agricultural productivity as farmare able to use credit to switch to a
higher-risk, higher-yield farming technology. Thealdwi pilot program on a bundled
insurance scheme that was rolled out in 2005-2G0@iges an example of how credit and
insurance can be integrated to manage agriculpuoaluction risk. The interlinkage between
credit and insurance can also be established thremgpost premium payment as a state-
contingent loan: in the good state of nature thentd pay back the loan, the premium
payment on the insurance and the interest on Ibothin the bad state of nature the clients
owe nothing. The suitability of these newly develdpnsurance models need to be tested in
Bangladesh in order to extend the microinsurandetysanet to the most vulnerable

population groups.

The existence of informal insurance arrangemenezisi¢o be given careful consideration
while designing the formal insurance contract (Al&eFatema, 2011). There is substantial
evidence in the social vulnerability literature gasting that rural households cope with
weather risks through neighbourhood network-baséatmal support systems (Brouwer et
al., 2007). Although a natural disaster is a regidte covariate shock, it may contain
significant idiosyncratic components at local lef€bwnsend, 1994; Dercon & Krishnan,
2000). This is due to the income and wealth difiees across rural households.

Vulnerability to environmental risk varies depergliboth on exposures to natural hazards

11



and people’s capacity to cope with these hazarde/(R003). Households facing the same
level of environmental risk may have different s#gaes and resources which affect their
vulnerability to covariate risks differently (Broawet al., 2007). Therefore, significant scope

for risk-sharing within a village community remaiegen in the presence of common shocks.

Household decisions to purchase an insurance cbm@xaante are negatively affected by the
availability of informal insurance (Akter & Fatem2Q11). Informal insurance has a number
of advantages over formal insurance contracts. Bbimsurance requires regular payments in
advance for a specific period of time. They covamdges incurred to the product(s) for
which the insurance was purchased, for example, ¢nggstock or house. Also, the amount
of compensation offered by a formal insurance @mtis often uncertain as it is subject to
post-disaster damage assessment by the insuramgdearwhich may furthermore involve a
considerable waiting period and complex bureaucrg@iiocedures. Informal insurance
arrangements do not have these strings attachibéno They are accessed after the disaster.
The money can be used to cover any kind of expandethey are fairly quick, simple and
less uncertain for people who are part of the mfdrsocial network. However, informal risk
sharing arrangements are only effective against townoderate weather shocks. These
arrangements tend to fail in the face of extremeadate weather shocks (Hazell & Hess,
2010; Collier et al., 2009). The design and proorobf formal weather insurance products,
therefore, require an understanding of the dynatmétsaeen adverse weather events and the
effectiveness of informal insurance arrangementsstMmportantly, the threshold of a
covariate shock above which a formal insuranceracohts necessary for risk coping needs to

be identified through empirical research in fut(A&ter & Fatema, 2011).

12



The outreach of the informal insurance network miyifiow and moderate weather shocks
needs some attention too. There is growing awasethes there may be significant holes in
informal insurance-based social safety nets (Bhastara & Barrett, 2010). Evidence shows

that conventional networks based on informal suppgstems exclude marginalized sub-
populations of the society, e.g. women, the poptesabled people and people from minority
religions (De Weerdt, 2005; Santos & Barrett, 2008)ese “invisible” groups are often the

most vulnerable groups. A well-designed formal msge contract needs to be developed
through market segmentation and product divergitioato protect these marginalized sub-

populations (Frankiewicz & Churchill, 2011).

4. Supply of Weather Microinsurance in Bangladesh

Once the demand for weather insurance contracestablished, the next challenge is to
ensure their supply in a sustainable manner. Asudsed in Section 2, the most difficult
aspect of weather insurance supply is the veryreaiiweather risks. Natural disasters result
in systematic losses correlated across clients gaafjraphical regions. Private insurers
remain reluctant to embark on risky and unprofgabéntures. Also, private insurers prefer
financially solvent clients with regular income wWis, thus refusing to offer insurance to
individuals with low, irregular or seasonal incof#d Hasan, 2007)In view of the apparent
lack of profit-led motivation, governments of someuntries legislate policies that make it
mandatory for private insurance companies to exéeodrtain percentage of their business to
rural sectors offering both life and non-life ingoce services. India is an important example
in this regard. Insurance companies in India agallg obliged to service the rural and low-
income segment of the society from the first yecammencement of operations. Non-
fulfilment of these obligations may result in peied being imposed by the regulator. This

regulation has inspired collaboration between nficamce institutions (MFIs) and non-
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governmental organizations (NGOs) with the maimstreinsurers. It has also provided
incentives for research and innovation for prodiggign that can meet poor people’s needs

(M-CRIL, 2008).

At present Bangladesh lacks such regulatiddevertheless, a handful of private insurance
companies and a considerable number of NGOs/MRIe haen offering life/health and loan
microinsurance services in the rural areas of Badegh for the past two decades. In terms of
the amount of client outreach, NGOs/MFIs hold 8€cpet of the market share (21 million
clients) (INAFI, 2007). The insurance services jaed by NGOs/MFIs are not registered
with the Insurance Directorate and hence thesecesrare not regulated or supervised under
the Bangladesh Insurance Act which regulates tear@r's business. This means that 80
percent of the existing microinsurance contract8angladesh do not conform to any legally
binding formal guideline. Further, the insuranceducts offered by the NGO/MFIs are not
developed based on any sound actuarial knowledge nTajority of NGOs/MFIs determine
premiums by rule of thumb, which leads to a premnate much higher or lower than the
actuarially fair premium (Hasan, 2006). The premitate is set either based on a rough
estimate of the expected losses adjusted by higk Inading factor or to match the
willingness to pay of the target population (Bein2011). In the former case, insurance
becomes unaffordable by the target population duzverpricing the risks by means of high
loadings. In the latter case, the microinsurer® facsubstantial risk of insolvency due to

underpricing the risks (Dror & Armstrong, 2006; Bei, 2011).

An additional problem that impedes efficient detivef microinsurance in Bangladesh is the
lack of a common regulatory regime for insurancacpece (French & Silver, 2007). Akter et

al. (2011) showed that a partner-agent model afrarece supply is the key to financial
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viability of weather-related microinsurance produict Bangladesh. In a partner-agent model,
insurance companies and micro-credit providersabollate to jointly offer the insurance
schemes. Generally, insurance companies bear theisk, while micro-credit providers
carry out most of the field-level operational aminénistrative work through their established
extensive client network. The administrative cokbffering, distributing and maintaining
insurance contracts under such a scheme is redzitesl to zero or to a very negligible
amount per insurance contract. The partner-ageweimoecame the dominant approach to
micro-insurance supply in India. For example, ViBiBWA, an Indian insurance cooperative
owned and run by women working in the informal egcbffers its life, health and asset
coverage in partnership with various private insureCARE India, a humanitarian
organization, launched a three-year partnershigh viBajaj Allianz, a leading private
insurance company in India, to provide microinsgeato over 75,000 people in the tsunami-

affected southern Indian state of Tamil Nadu.

Such collaboration between private insurance compaand NGOs/MFIs appears unlikely
under disparate regulatory regimes. The privateamsurance companies and NGOs/MFIs
currently operate under different regulatory autres. For NGOs/MFIs the main governing
body is the Microcredit Regulatory Authority (MRA)nder the Ministry of Finance while
mainstream insurance providers operate througtBtrggladesh Insurance Act 2010 under
the supervision of the Insurance Development anguRéory Authority Bangladesh. This
difference in regulatory regimes results in inceteicies and incoherence of regulations,
thereby reducing opportunities for collaborationosuig key players and often causes conflicts

of interests.
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In addition to different regulatory regimes, a ddesable amount of tension exists between
private insurance companies and NGOs/MFIs withnekga a mutually acceptable share of
power and stake in outcome under a partner-agedéhad microinsurance supply (French &
Silver, 2007). Both private insurance companies [d@®Ds/MFIs hold significant power and
stake in outcome in the microinsurance market ofgiedesh. Mainstream insurers have the
financial power, insurance experience and expertseundertake actuarial analysis.
NGOs/MFIs have greater access to the client bateerlinfrastructural facilities across even
the most remote parts of Bangladesh, a greateedenfrtrust and reliability among clients
and pre-existing information on client portfoliosdarisk history (French & Silver, 2007).
Combining the respective powers of both partiedccoesult in a win-win situation for the
prospective weather insurance market (Mechler &nemoth-Bayer, 2006). However, it
turns out that the organizations have different ivatibns for offering weather
microinsurance. Social concerns are the prime rabta for NGOs/MFIs in offering
weather microinsurance while private insurance camgs aim to maximize profit. This
disagreement in the type of stake in outcome (eifoe financial gain or to achieve

objectives of poverty reduction) poses a barriezaitaboration (French & Silver, 2007).

5. Problems and Prospects of an Index-based Inserafodel

An appropriate insurance model is necessary faciefft product design. Khan and Islam
(2008) investigated this issue and recommended nalexibased insurance model for

Bangladesh. This section outlines the strengthvaeaknesses of this recommendation.

As discussed in Section 2, the index-based inserarmadel has a number of advantages over
the traditional yield-based insurance model. Theglmost important advantages are (1) no

adverse selection, (2) no moral hazard and (3) &ministration cost. However, it is
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important to note that the index insurance modealidsigned and widely implemented to
cover drought risk which is based on a single patam namely the amount of precipitation
recorded at a local weather station. Let’s sayel@mple, r is the realized amount of rainfall
and r* is the trigger. No indemnity is paid if thealized value of rainfall at a weather station
is greater than or equal to the trigger. If theuactrainfall r is less than the trigger r*, the

insured is paid an indemnity.

Bangladesh is a low lying flood-prone delta. Thetmoestern districts of the country are
semi-arid where the index-based insurance modehtmig suitable to reduce drought-
induced vulnerability. The suitability of this mdder the flood-prone districts of the country
is doubtful. There are significant differences kesw drought and flood risks which make the
task of extending the standard framework of rainfadex-based drought insurance to the
design of a flood-index insurance complicated. Ti@st important distinction lies in the
number of parameters required to develop the isditllike a drought episode, single
parameter is not sufficient to fully describe aofloevent. Thalepth and duration of water
discharge during flood have critical impacts on tpetential damage to agricultural
production (Hellmuth, Osgood, Hess, Moorhead & Blawji, 2009). The timing of the flood
also has important implications for crop damagell(rigth et al., 2009). Crops are more
vulnerable to damage when they are younger anchatflowering stage. Flood-index
insurance therefore requires a composite indexs Tinolves identifying the correlation
between multiple attributes of a weather param(@tey. duration, level of inundation, timing)
with crop damage in a manner that allows individaslwell as simultaneous variations of
these parameters to be mapped to an indemnity pagbedule. For example, a flood-index
trigger level could be determined as flood deptalwdve 50 cm, with flood duration of more

than five days during a certain period of a crdemdar (Hellmuth et al., 2009).
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Implementation of flood-index insurance also regsiia reliable and consistent measure of
the index. Remote sensing and geographic informagisstems are useful tools that may
enable objective and accurate assessment of flatehteand duration at high resolution
given that the required data (e.g. topography, dlpdry, land use, farmer’'s location,
infrastructure) are available. Successful use ef¢htechnologies requires highly skilled
manpower and sophisticated infrastructural faesitiThe time and cost of obtaining data and
the required technological standards need to bentdakto account in the flood-index-

insurance feasibility studies.

In addition to the technical complexities, the ixd@sed insurance model bears an inherent
risk which is known as basis risk. This risk arislee to the difference between the payout
offered by the index and actual damage experieatede firm (Collier et al., 2009). Basis
risk is higher (1) when the weather variable usetha index does not have high correlation
with damage and (2) when the weather variable ishighly spatially covariate, i.e. weather
variable measured at the weather station is diffefi®m its amount at the household/farm
level. In both cases, there is a risk that the payimm index insurance will not accurately
match the loss incurred. This risk is considered ohthe most challenging demand-side
obstacles of implementing weather index insura@ied et al., 2008; Cole et al., 2009). For
a composite index like the one discussed for flmolbx insurance, basis risk is likely to be
greater if the correlations between crop damage rndtiple attributes of a weather
parameter (e.g. duration, level of inundation, tig)iare not accurately estimated. Further,
remote sensing and geographic information systesssdd measures of the index can be
implemented across a broad geographical regionag.gistrict or sub-district level. This

suggests that there is likely to be significantipancy between the realized value of the
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index at the household and district/sub-distrieels. This will also contribute to a higher

basis risk.

Group-based models of weather insurance contrasts heen recommended as a means to
minimize basis risk through group-based loss ass&sisand payout rules (Traerup, 2012).
Theoretically, the overall basis risk facing indival group members can be broken down
into a covariate and an idiosyncratic componenaif& & Kalani, 2011). The idiosyncratic
risk can be minimized by developing an informal payt rule which is based on loss
assessment by the other members of the group. pr@0a2) outlines the following steps for
operationalization of a group-based index insurar#ract: (1) an existing informal clients’
network can be considered as one insurance téethé informal clients’ network pays one
collective premium to the insurance provider arsbakceives a single payout as one insurer;
and (3) the network distributes the payout amosignémbers based on the information flow
within the network. This model holds a great defapmmise for Bangladesh due to the
unprecedented success of the group-based microaremtiel. The joint liability lending
approach where a group of borrowers is made refigerfsr the repayment of an individual
loan taken out by the group members was first iatexy and implemented in Bangladesh. If
one group member does not repay the loan, otheyshawee to contribute so as to ensure
repayment. The existing group-based micro-lendiatyvark can be used as a platform to
launch group-based microinsurance programs. Howevelemand assessment needs to be

carried out first to determine the attractivendsthis model to the potential insurance clients.

6. Subsidising Weather Microinsurance Premiums

There is very little doubt among researchers, pracers and policy makers about the lack

of profitability of weather microinsurance contrmcRegardless of the type of insurance
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model applied (standard or index-based) or the tfpgupply provision used (partner-agent
or full service), it is quite evident that the rurmuseholds of Bangladesh are unlikely to be
able to afford weather microinsurance at full c&stmium subsidies are inevitable, at least
at the outset of the program (Khan & Islam, 200RteA et al., 2011). The question is: What
would be the best possible way to finance the pmemsubsidy? Khan and Islam (2008)
recommended cutting back expenses that are usefindace post-disaster relief and
rehabilitation assistance. They compared the Baegla government’'s expenditure in the
agricultural sector in the wake of cyclone Sidr eadegory four tropical cyclone that struck
the southwest coast of the country in 2007 - wiitd €xpected indemnity payable under a
weather-microinsurance program. Based on a batkesénvelope analysis, they concluded
that weather insurance can be commercially viabtba premium subsidy is drawn at the

cost of post-disaster relief and rehabilitationengtiture (Khan & Islam, 2008 p. 136).

Although the recommendation may be justifiable aor@mic terms, its social and ethical
implications need careful consideration for twosmas. First, post-disaster relief assistance
(e.g. distribution of food, water, clothing, medie) and microinsurance (in its present form)
are relevant for different income groups of theistyc The recipients of disaster relief
assistance are generally the ultra-poor and mdrggaaclusters who live in high risk areas
and have very little capacity to cope with natulighster risk. Relatively well-off households
do not access post-disaster relief assistance ieWeay are in desperate need of help. They
view the process of accessing charity as shamatlkacially demeaning (Longhurst, 1986).
This income group relies on formal and informal ditrefacilities to cope with damage.
Weather microinsurance is likely to be greeted vaithigh of relief by this group. For this
reason, the demand for weather insurance in Baegtadhows no evidence of “charity

hazard”: a feature of post-disaster relief asstsamhich creates disincentives for households
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to invest in ex-ante disaster prevention measunetuding the purchase of insurance
(Raschky & Weck-Hannemann, 2007). Brouwer and AKg&10) and Akter and Fatema
(2011) tested for the relationship between receix-post relief assistance and household
demand for microinsurance. They did not find argngicant relationship between the two.
Using post-disaster relief expenses to finance heahicroinsurance programs is therefore
likely to help relatively wealthier households tope with weather risks at the cost of

increased vulnerability of the ultra-poor housebkold

Second, ex-post management of a natural disastelves three distinct phases: response,
recovery and rehabilitation. During the responsasphvictims require emergency assistance
to deal with the immediate aftermath of a natursaster. For example, during a flood event,
flood-stricken households need basic food, sheltel medical assistance as long as their
properties remain inundated. The recovery phasdsstdter the flood water subsides.
Weather microinsurance, if implemented, will seagea natural disaster recovery strategy. It
will help some groups in the society to cope whbk tlamages caused by natural disasters,
e.g. repairing house damage, coping with crop Ibsshe rehabilitation phase, households
need access to resources that enable them to imvesturing their livelihoods for future.
The ex-post disaster loan distributed by the gawemt facilitates rehabilitation of flood
stricken agricultural farmers. This support is @ldecause, with the exception of major
NGOs/MFIs (e.g. Grameen Bank, BRAC), most rurabificial institutions’ ability to lend
money declines considerably after a region-wide adate shock as they experience
widespread credit default. If post-disaster loasbdisement expenses are used to finance
weather microinsurance premium subsidies, it maedpp the recovery process but it will

slow down rehabilitation.
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7. Conclusions

The summary of half a decade of research resuigests that the market for a standard,
standalone weather microinsurance in Bangladesthasacterized by low demand, poor
governance and lack of prospects for commercidiMig. Microinsurance’s role as a safety
net against environmental risks for the poor da#dnde well either. Unless microinsurance
products are designed specifically to address #wds of the poorest population groups
through market segmentation to allow cross-subaittia, there is very little hope that the
most vulnerable people of Bangladesh can be brougtier microinsurance coverage. The
lack of prospects for financial viability meansrhés a need to identify potential sources to
fund the inevitable premium subsidies. The recondagan to reduce funding from post-
disaster relief and rehabilitation expenses to igiges weather microinsurance premiums
needs to be treated with caution. This kind of @yols likely to provide relatively well-off
households with a stronger safety net at the costcoeased vulnerability of the ultra-poor
and marginalized groups within the society. Everthifs solution is efficient from an

economic standpoint, the outcome may not be ddsifedim an ethical perspective.

More research is necessary to understand the mtssfoe non-traditional insurance models.
In particular, a combination of group-based angest premium-based models needs urgent
empirical attention. The group-based model may helmitigate basis risk while the ex-post
premium-based model will help to address the loferdability issue. Although the index-
based flood insurance model has theoretical agpeaho moral hazard or adverse selection
and low transaction cost), high economic cost mightassociated with its highly complex
practical implementation. A benefit-cost analydiatt compares the gain from no moral

hazard, no adverse selection and low administradost with the cost of designing,
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monitoring and measuring a realistic and reasonélbted-index will facilitate objective

decision making.

The current (un)regulatory arrangement of microiasae supply in Bangladesh is not
suitable for introducing weather microinsurance trasts. Without a properly functioning
regulatory environment that guarantees accountylaind protects clients’ rights, weather
microinsurance services are likely to increase ematlthan decrease poor people’s
vulnerability. Regulatory reforms are necessaryetsure good governance and to foster
market efficiency through low-cost delivery and gwot innovation. Existing disparities
between the key players, both in terms of regwategime and motivation to offer weather
microinsurance, need to be reconciled. This caddme by implementing regulatory reform
that will enact a standard set of legally bindingagtices for all parties offering
microinsurance and compel private insurance conegsatu invest part of their resources in

non-profit ventures.

Finally, future research initiatives on weather migsurance in Bangladesh need
coordinated efforts among scholars, stakeholdeestiioners and policy makers in order to
avoid repetition, to ensure cross-study comparianod complementarity of the research
projects. Currently the sciengaractitioner and policy communities appear to beking in

isolation. Consequently, practitioners and policyakers remain oblivious to the best
available scientific knowledge in the field. Likesgi scientists remain unaware of the high
priority research needs identified by the policykera and practitioners. The science-policy
interface can be strengthened by creating a Ndtigveather Microinsurance Research

Network. This will help develop a coordinated amio to microinsurance research and
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foster dialogue among national and internationedraists, as well as the broader policy and

practice communities.
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' The Insurance Development & Regulatory Authority of Bangghichas drafted a set of regulations that will
create legal obligations for private insurance companiesri@ she rural sectors (IDRA, 2011). These
regulations have not yet been legislated.
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