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Background

Considering the increasing frequency and severity
of storm events due climate change,

• Government, developing agencies and civil
society organizations contribute towards funding
of major storm mitigation programs.

• However, government is facing difficulty to
support enough public initiatives to properly
protect coastal communities (IPCC, 2014; The World

Bank, 2010)



Background

• Research reveals that majority of such

investments are uncoordinated (Ford et al., 2015;

Ciner et al. 2018).

• Often fail to incorporate private indigenous

adaptive capacities of the coastal communities.



Background

• Given such developments, this paper examines two key 
issues associated with poor coastal households:

Issue 1: to assess the impact of increasing remittances on
private investment of storm protection.

Issue 2: to see whether publicly financed storm mitigation
programs, such as embankments, cyclone shelters, etc.
have the potential to partially or fully crowd out private
investment in storm protection.



Background 
Empirical evidence reveal private defensive strategies against storm damages might be 

influenced by, 

Factor 1:

Perception on natural 

disaster risk –

individuals seem to treat it 

as a low probability but 

high consequence event 

(Kahneman & Tversky, 1979; 

Kunreuther et al., 2013; Botzen

et al.2015)

Factor 2:

Communities access to 

publicly sponsored 

storm protection 

programs - might lead 

to partial or full 

crowding out effect 

(Botzen & van den Bergh, 

2008; Bubeck et al. 2012; 

Mahmud & Barbier, 2016)

Factor 3: 

Role of private 

remittances –

to reduce the magnitude 

of losses to properties 

(No comprehensive  evidence; 

evidence showing remittances 

increases with a natural 

disaster event; 

Clarke and Wallsten, 2003; 

Yang and Choi, 2007; 

Mohapatra et al., 2012)



Examples of private investment on storm protection

actions are,

 Converting mud-built house to brick-built house;

 Raising the height of the homestead;

 Increase in number of floors;

 Installation of tube well for safe drinking water;

 Modernization of toilet;

 Improvement of domestic animal sheds, ponds;

 Improvement of boundary of the house;

 Raising the plinths;

For Low-income Coastal Households: 

Bangladesh perspective  



Do access to remittances and publicly sponsored

storm mitigation programs influence the economic

behavior of the coastal households by partially or

fully crowding out private storm-protection actions?

Research Hypothesis  



Methodology Adopted   

Introduce a 
theoretical model 

combining household 
Production function 

with endogenous risk 
framework.

Household choose the 
level of private 

investment in storm 
protection against ex-
post storm-inflicted 

property damage risk. 

Perform an empirical 
analysis on areas most 

vulnerable to major storm 
events as a result of global 

climate change 

Following Mahmud and Barbier (2016), propose a household

model of private investment in storm protection under an

endogenous risk framework



• Probability tree of a sequence of events:

Household Model of Private Investment   

Adverse Storm event 

(Environmental Risk)

State 1

(Facing damages under  storm 

event)

State 2

(Facing no damages under  storm 

event)

 Assume one possible adverse storm event and two possible states of nature 

 Damages are in terms of death and injury in the family, loss of assets, loss 

of domesticated animals, crops, and trees. 

 .
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• Household Maximization Problem:

First-order conditions,
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Household Model of Private Investment   



Comparative Static Results 



Comparative Static Results 



Comparative Static Results 



Study Area 

Data Set

Sampling Method: Two-stage 

sampling, 

1st stage: Simple random sampling to 

pick villages

2nd stage: Systematic random 

sampling to pick households from the 

selected villages 

Sample size: 610 Households

Survey conducted: November 2016

Zilla 3

Upazila 3

Union 3

Villages 23



Study Area 

Questionnaire Includes

• Demographics, Occupation;

• Education levels;

• Remittance information;

• Social Status;

• Housing condition;

• Location of the house from:

 Cyclone shelter

 Embankment

 Vehicular road

 Primary school

• Tidal surge / Cyclone exposure

• Housing structure change between 

two major cyclones

• Damages during two cyclones

• Asset ownership; loans

• Migration

• Social network. 



Key Characteristics of the Study Area 



Key Characteristics of the Study Area 



Damages and Adaptation:
Post-Cyclone Sidr (2007) & Post-Cyclone Roanu (2016)



Sources of funds for Adaptation



Household Perception:
Flooding/ water logging from major cyclone events



Foreign and Domestic Remittance:
Influence on private storm protection post-Cyclone Sidr



Foreign and Domestic Remittance:
Influence on private storm protection post-Cyclone Roanu



Regression Analysis:
Hypotheses



Regression Analysis:
Summary Statistics of the Key variables



Regression Analysis:
IV-2SLS estimator Post-Cyclone Sidr



Regression Analysis:
IV-Tobit estimator Post-Cyclone Roanu



Regression Analysis:
IV-Probit estimator Post-Cyclone Sidr and Post-

Cyclone Roanu



Regression Analysis:
Summary of the key findings

• Both foreign and domestic remittances lead to increase in

private investment in storm protection after a major storm

event.

Thus, Hypothesis 1 and Outcome 1 are empirically

supported.

• Influence of public sponsored storm mitigation programs,

such as embankments and cyclone shelters, on private

investment in storm protection actions are ambiguous

Cannot reach a conclusion for Hypothesis 2 and Outcome 4



Contributions to Literature   

 Theoretical model of household private investment in storm

protection could be generalized to all coastal communities,

especially in developing countries, affected by climate change.

 Empirical findings reveal households with migrant members

(both domestic and foreign) are more climate resilient as they

undertake a range of effective private indigenous storm-

protection actions in the countries with poor coastal-based

communities.



• To support climate adaptation in the vulnerable

coastal-based communities,

First, donor countries can bolster the household

private storm-protection actions by adopting a

simpler and more open immigration policies for

climate refugees rather funding capital for public

programs in developing countries.

Policy Implications    



• Second, public-partnerships of key stakeholders of

the migrant countries should be encouraged to create

development funds targeted to strengthen long-term

adaptive capacities and hence, strengthening

community resiliency against major storm events.

Policy Implications    



Thank You

Questions & suggestions


