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Abstract: According to the Global Climate Risk Index, Bangladesh with its densely populated coastal areas is 
considered as one of the most vulnerable countries affected by climate change in the world. In this context, the 
goal of this research is to assess the social vulnerability of the south-western coastal communities of the country, 
which is becoming more vulnerable, trying to understand the underlying social conditions of coastal people who 
are dependent on limited natural resources. To do so, vulnerability indicators of exposure, sensitivity and 
adaptive capacity are analyzed using quantitative data collected from different sample areas and focus group 
discussions (FGD) were held with the local women in two study areas. The results show that a community in the 
area have close dependency on natural resources such as water, mangrove forest and also has a limited set of 
livelihood options. Also many households, above the traditional fishing and agriculture, have no secondary 
occupation or alternative livelihood options. Therefore, unpredictable seasonal patterns on the sea and land 
would threat livelihood and mainly their food security. Considering that the coastal areas have potential 
opportunities for nation’s sustainable development, assessing on social vulnerability to climate change will help 
to create regulation and awareness programs in order to minimize vulnerabilities. 
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Summary:  The world’s climate is changing, and the social vulnerabilities associated with these changes are 
increasing. Due to its geographical location in a delta region, Bangladesh is vulnerable to several negative 
effects. Coastal areas have been already affected by frequent natural hazards. The agricultural sector and 
fisheries, which are the main occupation activities in this region, are at risk. In this thesis, social vulnerability of 
south-western coastal areas of Bangladesh is assessed based on the components proposed by the 
Intergovernmental Panel on Climate Change: exposure to climate stressors, sensitivity and adaptive capacity. 
Social vulnerability to climate change can be expressed as a function of exposure, sensitivity, and adaptive 
capacity. The assessment will help the communities to identify their vulnerability locally, intending to give new 
thought about policy approaches in the region.  
 
The exposure component of this assessment shows that geographical locations and housing structures of the 
studied communities are vulnerable to several natural hazards, with the senior and disable people being among 
the most vulnerable groups. Assets ownership of households showed that there are a high percentage of landless 
people. Education assessment shows among young generations education is increasing, especially higher number 
of female students are attending school but many adult head of households are still illiterate.  
 
Sensitivity is analyzed by the indicators such as sanitation, water condition, livelihood activities, monthly 
income and food security. The results show that communities in the area have close dependency on natural 
resources such as water and also a limited set of livelihood options.  Additionally many households have no 
secondary occupation or alternative livelihood options. The results show that the monthly household’s income is 
low and fluctuates due to unpredictable seasonal patterns. The sanitation facilities reported that many households 
have hanging latrine and open defecation practiced, presenting possibilities of infectious diseases. 
 
Adaptive capacity is the capability of a community to adjust to impacts of a changing climate. In this study, low 
preparation by the communities to the adverse effects of climate change was found, for instance, 
telecommunication like radio or television can play an active role during any hazards, absence of them in the 
community make harder for governments or local administrations to distribute information effectively.   
 
This study tries to give a clear representation of the social vulnerable situation of the coastal region but the study 
suggests more intensive study on the adaptation options and coping mechanisms related to the living standard of 
the vulnerable people living in the south-western coastal region of Bangladesh in order to achieve sustainable 
developments in the coastal society. 
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1. Introduction 
 
Many countries in the world are facing socio-economic crisis because of climate change impacts, considered as 
one important issue in both national and international level. In 2012 more than 190 countries were gathered in 
the conference of the parties (COP) in Doha to talk and discuss about the essential steps needed to fight against 
climate change (COP18). It has been stated in many reports how climate change is impacting our planet. As the 
Intergovernmental Panel on Climate Change fourth assessment report mentioned, average temperature of the 
planet has increased due to anthropogenic greenhouse concentrations in the atmosphere (IPCC, 2007). It is noted 
in the report that average temperature of the world has raised about 0.74 degree centigrade in the last 100 years. 
Report mentioned also global atmospheric concentrations of green house gas which are mainly carbon dioxide, 
methane and nitrous oxide have increased as a result of human activities since 1750. The main reasons behind 
rising of carbon dioxide concentration are primarily fossil fuel use and pattern of land use; emissions of methane 
and nitrous oxide gases are because of using synthetic fertilizers in agriculture sector. Even the rising 
temperature has made the mountain glaciers and snow cover peaks declined, land-based ice sheets of Greenland 
and Antarctica have been lost and supposable reason to sea level rise. It has been estimated that ocean warming 
caused seawater to expand, contributing to sea level rising at an average rate of 3.1 mm/year, in years 1993-
2003. Not only in ocean but also at continental, regional and ocean basin scales long-term changes in climate 
have been observed. These include changes in arctic temperatures and ice, frequency of heavy precipitation 
amounts, ocean salinity, wind patterns, extreme weather events, droughts, heat waves and the intensity of 
tropical cyclones (IPCC, 2007). 
 
Climate change has both long term and short term impacts. Both the long and short term effects of climate 
change are impacting the livelihoods in the agricultural sector, fisheries, forestry’s, marine life and it will 
eventually create risk for poverty and food security (Badjeck et al, 2010). As a result vulnerabilities will increase 
both at regional and community level. Climate change affects the national development and also affects people 
differently in a community, and it also has the possibility to slow down nations’ abilities to achieve sustainable 
development, harming the accelerating process of these attempts. It is worth to mention that climate change 
adaptation process and sustainable development share common goals like including access to resources 
(including information and technology), equity in the distribution of resources, stocks of human and social 
capital, access to risk-sharing mechanisms and abilities of decision-support mechanisms to cope with 
uncertainty. It is worth to mention that in many developing countries almost all of the development sectors are 
sensitive and vulnerable to climate change and variability. Key vulnerable sectors of Bangladesh like other 
developing countries are agriculture, water resources, human health, forests, fisheries and livestock, 
infrastructure and settlements (Hossain, A.M. et al., 2010). It is anticipated that there will be huge impacts of 
climate change on the macro economy of the country like Bangladesh including impacts on growth, 
employment, trade patterns, inflation, balance of trade, etc. that need to be further investigated. 
 
Statistical data shows that in the last two decades, worldwide natural calamities related disasters have increased 
and most of them are caused by meteorological and hydrological events (Birkmann and Von Teichman, 2010).  
These events exposed the countries that have densely populated coastal areas, often comprising deltas and mega 
deltas; geographical positioned in Ganges-Brahmaputra and delta Bangladesh is one of them (IPCC, 2007). 
Socio-economic development is influenced by the magnitude and frequency of extreme events, mostly in densely 
populated areas, such as the east, south and south-east Asia regions. Natural hazards are envisaged to increase in 
south Asia, expecting new vulnerabilities with differential spatial and socioeconomic impacts. It has been 
calculated that millions of people living in coastal areas of south Asia will be affect by sea level rise and increase 
in the intensity of tropical cyclones. Coastal inundation will affect the aquaculture industry and infrastructure of 
this highly populated mega delta region (Sharma, B. R. and Sharma, D., 2008). 
 
Bangladesh is considered as one of the most vulnerable countries in the Global Climate Risk Index (CRI) 
developed by Germanwatch which informs countries' exposure and vulnerability to climate-related risks. In this 
sense, Bangladesh has been listed as one of the most affected countries in the period of 1992-
2011(Germanwatch, 2011). The geographical location of the coastal areas in Bangladesh is dynamic, with their 
long and densely populated coastlines and  many low-lying remote islands have an unsteady and changing 
patterns’ due to erosion and accretion (Shamsuddoha  et al, 2009).  The coastal zone covers 47,201 square 
kilometre land area, which is 32 percent of total landmass of the country (Hossain, M. Lokman and Hossain, M. 
Kamal, 2008). Because of discharge of numerous rivers including Ganges-Brahmputra-Meghna (GBM) river 
system in southern part is recognized as one of the most productive ecosystems of the world. Also neighborhood 
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Sundarbans mangrove forest is making the south-western coastal communities dependent on the natural 
resources.  At the same time dependency on Sundarbans is reducing the opportunity of these communities to 
access to alternative livelihoods. All these together make the coastal community more vulnerable to natural 
disasters. Matthews (2009) found that consequences of global warming on Bangladesh are diverse and the 
potentiality for social, economic, and overall living standard will be harmed due to it. The sea levels rise and 
several floods will affect those who are living in the coastal belts for generations, making them homeless and 
climate refugees. 
 
Recent studies show that frequencies of natural hazards have increased in Bangladesh, affecting especially 
coastal areas and their communities (BCCASP, 2009). Many areas in Bangladesh are clearly under threat of 
climate change and people in the coastal region are becoming vulnerable, leading to relatively higher poverty 
than the other parts of the country (Hossain, A.M. et al., 2010). On the one hand, dependency on natural 
resources is making their livelihood susceptible, affecting their lifestyle; but on the other hand is affecting the 
socioeconomic development of the areas. Many climate change studies have been conducted on coastal 
Bangladesh like the disasters and population mobility in Bangladesh (Gray, Clark L. and Mueller, Valerie, 
2012), climate migration and urban planning (Ahsan, R, et al., 2011), cyclone disaster vulnerability and response 
(Alam and Collins, 2010), response to cyclone in coastal Bangladesh and coping strategies (Paul and Routray 
2010) and coastal hazards and community-coping method (Parvin et al., 2009). Research approaches to assess 
vulnerability to climate change have been carried by many research studies and many reports, such as sustainable 
livelihoods approach (SLA) that are followed by the governmental agencies, local NGO’s (Ahmed et al. 2010), 
the department for international Development (UK), livelihood assessment model (CEGIS, 2007), and 
participatory vulnerability analysis (PVA) technique (Practical action, 2008). Studies have addressed climate 
change related vulnerability, effects and response, but not so many studies have been directed on assessment on 
social vulnerability in local level of coastal zone, especially in the south western part of Bangladesh. Though 
studies have been conducted on social vulnerability analysis for sustainable disaster mitigation planning, 
prevention and management in coastal Bangladesh (Mallick et al., 2011), climate change induced vulnerability 
on living standard (Ahsan et al., 2011), further research is needed in coastal areas in order to identify the local-
level vulnerability patterns under the threat of climate change. Because each community is unique with its own 
set of capacity and coping strategy to respond to climate events which will generate different levels of 
vulnerability. 
 
By understanding the knowledge gap, this study focuses on assessing the social vulnerability of the south-
western  coastal community of Bangladesh using social vulnerability indicators under the umbrella of climate 
change vulnerability components of exposure, sensitivity and adaptive capacity (IPCC, 2007; 2001) which have 
been widely used and recognized in recent studies of climate change (Turner, 2003) and (IUCN, 2010). This 
assessment will help to understand the communities’ vulnerability locally and will try to give new thought about 
policy approaches in the region. Thus, important aspects to cope with climate change can be identified for south 
west coastal areas of Bangladesh by this assessment.  
 

1.1 Research objective 
 
Considering the coastal areas potentiality, opportunities that it can provide for nations’ sustainable development 
and how climate change is impacting coastal communities, the research objective of this study is to assess social 
vulnerability of four administrative unit (upazila) of south-western coastal areas of Bangladesh under the 
conceptual framework of climate change vulnerability assessment proposed by the IPCC, based on exposure to 
climate stressors, climate sensitivity and adaptive capacity.  
 

1.2 Outline 
 
This study consists of six chapters. Chapter one is the introduction, it provides an overall picture on 
Bangladesh’s status in relations climate change effects.  A discussion about the problem statement of this thesis 
and recent studies that have been conducted in Bangladesh are mentioned. This chapter concludes by addressing 
the objective of this study. Methodology is described in chapter two, which focuses on types of research that 
have been adopted in this study. Then, in accordance with the study objective, the associated data, collection 
techniques and data sources are provided. Important information about geographical location of the studied area 
is included as well as climate change vulnerability components and social indicators mentioned in this study. In 
chapter three, discussions about climate change impacts on Bangladesh, future scenario, coastal areas of 
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Bangladesh and main economic activities in coastal zone are presented. In chapter four the theoretical 
framework for this study described. Under the theoretical framework a briefly discussion about relevant 
literatures in accordance with the study objective has been made. Then the theoretical framework used for the 
assessment of the social vulnerability in the study area is presented. Chapter five deals with results and 
discussions of social vulnerability at local level of the studied area and the major findings obtained from 
analysis. This thesis finishes with chapter six summing up the major findings from this study acknowledging 
with the policies and strategies of the Government of Bangladesh have taken to address the climate change 
vulnerability.  
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2. Methodology 
 
In this study the United Nation Framework Convention on Climate Change (UNFCC) bottom-up assessment 
framework approach has been used to assess the social vulnerability of south-western coastal areas of 
Bangladesh. Social vulnerability to climate change is understood as a function of exposure, sensitivity, and 
adaptive capacity (Wongbusarakum and Loper, 2011). This approach has been used in several climate reports 
and research articles such as The International Union for Conservation of Nature (IUCN, 2010), The United 
States Agency for International Development (USAID, 2009) and B. L. Turner (2003). 
 
 

Table 1 Indicators in this study for social vulnerability assessment 

Component Indicator 

Exposure 

Geographical location 
House structure 

Age 
Education 
Migration 

Sensitivity 

Water 
Sanitation 

Occupation 
Income or economic status 

Food security 
 

Adaptive Capacity 
 

 
Access to digital communications 

 
 

2.1 Data sources and analysis 
The present study is the product of an internship at the Center for Environment and Geographic Information 
Services (CEGIS) in Bangladesh, which lasted September through December 2012 and also included fieldwork 
and data collection in collaboration with a research team of Department of Geography and Environment, 
Jahangirnagar University, Bangladesh. The study draws on two sources of data, a quantitative survey and focus 
group discussions. Moreover, knowledge about Bangladesh coastal vulnerabilities and adaptation policies was 
achieved by reviewing scientific journals and articles provided by CEGIS and meeting arranged with responsible 
officials with Comprehensive Disaster Management Program (CDMP II) under the Disaster Management and 
Relief Ministry of Bangladesh, supported by United Nations Development Programme (UNDP) in Bangladesh, 
Bangladesh Bureau of Statistics, and International Union for Conservation of Nature (IUCN). The indicators of 
social vulnerability components are based on the primary data based on 500 household survey and Bangladesh 
Bureau of Statistics survey. 
 

2.1.1 Survey 
The quantitative data is based on household survey of 500 coastal households which was carried out for two 
weeks with a research team of 14 members of Department of Geography and Environment, Jahangirnagar 
University, Bangladesh in south west coastal area. Samples were drawn from four upazila (administrative unit) 
which have different physical and ecological characteristics. A detailed checklist was used to collect qualitative 
data based on semi-structured and to obtain more depth some open-ended questionnaires included. All these data 
were analyzed with SPSS, with the help of a SPSS analyst. Some primary sources have been used from statistical 
reports of Bangladesh Bureau of Statistics. 
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2.1.2 Focus Group Discussions (FGD) 
Meetings with local women were also conducted by author during the survey time to grasp the in-depth 
knowledge of current vulnerability issues, using several research questions such as observed changes  and 
intensity of these hazards, livelihood resources that are most affected by climate hazards, and  their experiences  
with coping with disaster (Appendices D). Due to social and cultural norms many women were not presented in 
household surveys – to understand their perspective and concern about climate change and adaptation issues 
qualitative sampling was hence vital. Two focus group discussions (FGD) in study sites were held with the 
coastal women. One was conducted with women with 4 in a group who are (also their family member are) 
engaged in fishing and agricultural activities. The other group consisted of 6 housewives ( their male family 
members are fishermen or wage labours). These FGD have been conducted in Bangla language.  
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Map 1 Districts of study area in the south-western coastal area of Bangladesh 

 

2.1.3 Study area 
The southwest coastal belt of Bangladesh is rich in biodiversity which includes the largest single tract mangrove 
forest Sundarbans (Islam and Chuenpagdee, 2013). The coastal zone spans over 580 km of coastline and is prone 
to multiple hazards such as cyclones, floods, tidal surges, periodic water-logging and land erosion. According to 
the World Bank (2012), eighty-three percent of coastal areas in Bangladesh have an elevation below five meters 
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above mean sea level and sixty-two percent of coastal land has an elevation less than three meters above mean 
sea level, this data clearly indicates that the region is extremely vulnerable to sea-level rise. The region 
constitutes 32 percent of total land area in Bangladesh and hosts nearly 28 percent of the population (Bangladesh 
Water Development Board, 2012).   
 
Mongla upazila occupies an area of 1461.20 Km2 of which 1083.00 Km2 are of forest area. Mongla upazila bears 
a special significance as it has the second international Sea-port of the country and the chandpai range of 
Sundarbans forest area. The Sundarbans mangrove forest, is a world heritage site due to its importance as “one 
of the largest of such forest in the world” (UNESCO, 2013) and important to note that the Sundarbans provide a 
major source of livelihoods for about 200,000 fishermen (Hoq, ME., 2007).  
 
Like other upazilas of Bagerhat zila the original inhabitants might be admixture of the non-Aryan, the Dravidian 
and the Mongolian races (BBS, 2011). Morrelganj Upazila occupies a total area of 460.90 Km2, Sarankhola 
upazila occupies a total area of 756.60 Km2, including 594.58 Km2 of forest area and Bhandaria upazila occupies 
a total area of 163.56 Km2 (BBS, 2011). 
 

 



7 
 

3. Background 

3.1 Impact of Climate Change in Bangladesh: An Analytical View 
 
Climate change is making some regions of the world more vulnerable than others and the most vulnerable are 
Arctic, sub-Saharan Africa, small islands, and the Asian mega deltas (Zedillo, Ernesto, 2007).  
 
Bangladesh is a low-lying deltaic country in South Asia formed by the Ganges (Padma), the Brahmaputra 
(Jamuna) and the Meghna rivers and their respective tributaries. Due to its geographical location Bangladesh 
already is vulnerable and frequently affected by many natural disasters. Frequencies of natural disasters in the 
last three decades have increased in the country as it is shown in figure 1. The impacts of these natural 
phenomena are enormous hindering human development (EMDAT, 2013).  
 
 

In the last 30 years Bangladesh has been hit by more than 100 cyclones and about 60 flash floods with other 
natural disasters like epidemics, drought, and heat waves (Ahsan et al., 2011) and these impacts are adding stress 
to national development as well as environmental resources and livelihood practices. Natural disasters are 
damaging economic assets, infrastructure and increasing risk to lives and livelihoods.  
 
In Bangladesh, extreme floods and droughts have occurred in the last three decades and affected million of 
people (EM-DAT, 2013). 
 
Table 2 Extreme floods that affected million of people in Bangladesh in three decades 

Disaster Date No Total Affected 
Flood 06/1988 45000000 
Flood 07/1974 38000000 
Flood 20/06/2004 36000000 
Flood 05/1984 30000000 
Flood 22/07/1987 29700000 

Drought 07/1983 20000000 
Flood 07/1968 15889616 
Storm 11/05/1965 15600000 
Storm 29/04/1991 15438849 
Flood 5/07/1998 15000050 

Source:  EM-DAT, 2013 

Figure 1 Natural disasters reported 1975-2011 in Bangladesh 
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Statistics show that from 1980 to 2010 the total natural disaster events have happened 234 times affecting 
323480264 people with a total economic damage of BDT 17072500 (US$ X 1000). For Bangladesh low adaptive 
capacity, this statistics express how badly it has affected its economy and development in recent times. 
 

Table 3 Natural disasters from 1980 to 2010 in Bangladesh and its impacts in many sectors 

Natural disasters from 1980 – 2010 (EM-DAT, 2013)  
No of events 234 
No of people killed 191836 
Average killed per year 6188 
No of people affected 323480264 
Average affected per year 10434847 
Economic Damage (US$ X 1000) 17072500 
Economic Damage per year (US$ X 1000) 550726 
 
 
Graph shows from 1980 to 2010 time span the percentage of reported people affected by disaster type (EM-
DAT, 2013). 
 
 

 
 

 

 

 

 

 
 
 

 
 

3.1.1 Tropical Cyclones 
 
Bangladesh is the most vulnerable country in the world to tropical cyclones, from 1980 to 2000, more than 
250,000 deaths were caused by tropical cyclones, of which 60 percent occurred in Bangladesh (IPCC, 2007b). A 
severe tropical cyclone hits Bangladesh on average every 3 years (BCCSAP, 2009). The latest event was tropical 
cyclone Mahasen which struck Bangladesh on May, 2013 causing death and destruction of many houses (NASA, 
2013). These storms especially affect coastal areas, resulting in losses of lives and extensive damages to houses 
and infrastructures. The storm surges tend to be higher in Bangladesh than in neighbouring countries because the 
Bay of Bengal narrows towards the north, where Bangladesh is located. Considering the facts it expected that in 
the future tropical cyclones with higher wind speeds and storm surges are likely to cause even more damages in 
the coastal regions. 
 
 
 
 
 
 
 

Figure 2 Graph from 1980 to 2010 showing percentage of people affected by disaster 
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Table 4 Damage and loss during super cyclone Sidr (2007) 

Affected districts 30 

Damaged trees 4065316 

Affected families 2064026 

Fully damaged crop fields 186883 hectare 

Fully damaged houses 563877 

Death toll 3363 

Dead cattle and poultry 1778507 

Fully damaged educational institutions 4231 

Affected dams 1875 km 

 
Source: The National Plan for Disaster Management 2010-2015, Disaster Management Bureau, Disaster Management & 
Relief Division, Bangladesh. 
 

3.1.2 Floods 
 
In year 2004, the United Nations Development Programme (UNDP) recognized Bangladesh as the sixth most 
vulnerable country to floods in the world (BCCASP, 2009). Most of Bangladesh lies in the delta of one of the 
largest rivers in the world, the Ganges-Brahmaputra-Meghna basin; with the second highest water flow in the 
world during the flood season. Flood in Bangladesh is a normal phenomenon and each year 20-25 percent of the 
country is inundated by river spills and drainage congestions (NAPA, 2005). These caused losses in agriculture, 
damages to households and livelihoods. However, every 4 to 5 years, there is a major flood that inundates 60 
percent of the country and causes losses of life, substantial damage to infrastructure, housing, agriculture and 
livelihoods. In the last 25 years, Bangladesh has experienced six severe floods (BCCASP, 2009). Climate change 
is predicted to lead to heavier and more erratic rainfall, especially during the monsoon season (SPCR, 2010). 
This is expected to result in higher river flows, causing over-topping and breaching of embankments and 
widespread flooding in rural and urban areas. Increased river bank erosion is expected to lead to losses of homes 
and agricultural lands while the resulting increase in sedimentation will lead to drainage congestion and water 
logging (SPCR, 2010). 
 



10 
 

 
Map 2 Natural hazards of Bangladesh (CEGIS, Bangladesh, 2013) 

 

 3.1.3 Droughts 
  

Though droughts in Bangladesh are seasonal, they can lead to a devastating impact on agriculture and 
livelihoods. Droughts commonly affect the north-western region, of Bangladesh as it has lower rainfall than the 
rest of the country. The country is already facing drought in the north-western region and putting pressure on 
national economy. It also expected that climate change will impact the seasonal patterns and moderately drought 
affected areas will be turned into severely drought prone areas within next 20-30 years (SPCR, 2010). During 
1960 to 1991, there were 19 drought years, which covered as much as 47 percent of the country’s area and 53 
percent of the current population (SPCR, 2010). 
 

3.1.4 Sea Level Rise 
 
Due to geographical location, two thirds of Bangladesh is less than five meters above sea level (SPCR, 2010) 
and therefore susceptible to sea level rise as well as tidal flooding during storms even sea level rise resulting 
from climate change will lead to submergence of low lying coastal areas leading to losses in shelter and 
livelihoods (Biswas,T.,2011). Saline water intrusion up in coastal rivers and into ground water aquifers will 
reduce the availability of fresh water (SPCR, 2010). The study of the Organization for Economic Co-operation 
and Development (OECD, 2003) suggested that 1 meter rise in sea level would inundate 18 percent of 
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Bangladesh’s total land, which would directly threaten 11 percent of the country’s population. Sea level rise 
would also have an impact on the biodiversity of Bangladesh (Hossain and Hossain, 2008). The Sundarbans 
mangrove forest, which is located on the south west coast of Bangladesh is a world heritage site due to its 
importance as “one of the largest of such forest in the world” (UNESCO, 2013), could be seriously affected by 
sea level rise, a 45 cm sea level rise is projected to inundate 75 percent of the Sundarbans (SPCR, 2010). 
Inundation on this scale would directly impact an estimated 11 percent of the population, presenting 
unprecedented challenges in terms of loss of income, displaced populations (environmental refugees), and 
exacerbating stresses on settlements, infrastructure and other facilities. Moreover, the deterioration of the quality 
of groundwater resources is likely would have negative implications for the agriculture sector and drinking water 
supply of rural communities (SPCR, 2010). 
 

3.2 Bangladesh facing the challenge 
 
Climate change represents a great environmental challenge to Bangladesh, according to the 4th report of IPCC 
(2007), Bangladesh is one of the most vulnerable countries to the negative impacts of climate change. 
Additionally, it is important to address that Bangladesh has limited human, institutional, and financial capacity to 
mitigate and adapt to the possible effects of a changing climate. Extreme weather events such as the floods and 
tropical cyclones which appear frequently in Bangladesh can set back development in the country. Adverse 
affects of climate change such as water-related hazard flood, drought, salinity ingress, bank erosion, and tidal 
surge, are likely to be aggravated and severely damage crop, employment, livelihoods, and national economy 
(Climate Change Cell, 2008).  
 

3.3 Future climate change scenario of Bangladesh 
As it mentioned this country has been suffering from various types of natural disasters climate change risks will 
be additional to the challenges the country is already facing. Long-term changes in temperature and precipitation 
may impact not just agriculture yields but also may increase the severity of natural disasters. Regularity of 
floods, droughts and cyclones will impact critically on agricultural sector thus food insecurity will rise. Sea level 
rise may have severe implications on livelihood and productivity of coastal area. According to the study carried 
out by the Department of Environment (DoE) of government of Bangladesh under the Comprehensive Disaster 
Management Programme (CDMP), rainfall will increase about 4 percent, 2.3 percent and 6.7 percent in 2030, 
2050 and 2070 respectively. Monthly average minimum temperature will increase in all periods and vary from 
0.3 to 2.4 °C in 2030, from 0.2 to 2.3 °C in 2050 and from -0.6 to 3.3 °C in 2070. The sea water rise would cause 
more havoc as it is estimated that by 2100 the level would increase by 88 cm from the current level, submerging 
vast tracts of land with seawater.  Climate change and sea level rise will continue to affect Bangladesh especially 
coastal areas through permanent inundation and drainage congestion. All together these will impact on food 
security, financial security, social services and livelihood patterns and significantly will make people poor and 
vulnerable (Climate Change Cell, 2009). 
 

3.4 Coastal zone of Bangladesh 
 
The coast of Bangladesh is approximately 710 km long, as estimated by measuring the distance around the Bay 
of Bengal between Indian and Myanmar (Burma) borders. The coastal zone is low-lying with 62 percent of the 
land have an elevation less than 3 meters and 86 percent less than 5 meters (Coastal Embankment Improvement 
Project, 2013). 
 
The coastal zone has several ecosystems that have important conservation value: mangrove, marine, estuary, 
islands, coral, sandy beaches which provide habitat for an abundance of plant species as well as an array of fish 
and wildlife. The Sundarbans are situated in the south-western part having an area of 577,100 hectares. In the 
Sundarbans, land level varies from lm to 2m and flooded during high tides (CEGIS, 2007).  
 
There are nineteen districts (Administrative unit) in the coastal region which compromise 2.85 million hectares 
in the area, 200 km in length including 148,000 square km. of crisscrossed rivers.  According to the population 
census of 2011, the total population of coastal area is about 38.5 million, which is about 26.8 percent of the total 
population of Bangladesh, sex ratio rate is 98 (BBS,2011). These districts are characterized by a high pace of 
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population growth and which pushing millions of people living in the low lying coastal areas (Coastal 
Embankment Improvement Project, 2013). 
 
Even though the coast of Bangladesh is vulnerable zone to several natural disasters, is known as a place for 
opportunities as it has export processing zones, harbours, airports, land ports and tourism complexes and other 
industries. The zone has diversity economic activities, including coastal fisheries and shrimp, forest, salt and 
minerals. With a proper development scheme, it can contribute significantly to the development of Bangladesh 
as a whole (Coastal Zone, 2005). 
 
According to report of ‘Integrated Coastal Zone Management Plan’ published by ministry of water resources, 
population of the coastal zone in 2015 is estimated at 41.8 million, and 28 percent (11.6 million) would be 
urban-dwellers. Women would represent 49.5 percent of the population. The density of population would be 886 
per km2. The size of the labour force would be 22.1 million.  Per capita endowment of cultivable land would 
decline to 0.43 hectares. (Islam and Ahmad, 2004). 
 

3.5 Major common economic activities of livelihoods in coastal zone 
 
Table 4, displays the main economic activities in coastal areas (CEGIS, 2007), and how these activities are 
related to the natural resources. Change on these resources will have severe impacts on people living conditions.  
 
Table 5 Major livelihood groups and activities in coastal areas of Bangladesh 

Livelihood 
Group 

Main Economic Activity Livelihood 
Group 

 

Main Economic Activity 
 

 
 
 
 
 

Farmer 

Agriculture  
 
 
 
 

Wage 
Labour 

Agriculture works/ Vegetable farming 

Fish/ Shrimp /Fishing in river Rickshaw/ van 
Poultry & Livestock Labour in shrimp farm/ Small 

industry/ Salt farm/ Fishing boat/ 
Construction works/ Wood works/ 

Mechanic 

Small business Small business/ Dry fish Business/ 
Crab business 

Salt fanning Fishing in Sea 

     Fisher 
 

Fish/ Shrimp/ Fishing in river/ 
Sea 

 
 
 
 
    Woman 

Domestic work 
Small business Poultry & Livestock 

Agriculture Homestead Gardening 
Drying fish Day Labour 

Net servicing/ preparation Cottage industry 
Boat preparation/ servicing Private tutor 

Rickshaw/ van rent Small business 
Salt Farming  Service 
House rent 

 
Nursery 

Fish farm/ Fish Fry collection 
  
Source: CEGIS, Bangladesh, 2007 
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Picture 1 Fishing is the main occupation in coastal areas of Bangladesh 

 

 

 

 



14 
 

4. Theoretical Framework 
 
The United Nation Framework Convention on Climate Change (UNFCC, 2008) mentions two types of 
vulnerability assessment framework: impacts (top-down) and adaptation (bottom-up) (Figure 3). Impacts 
frameworks are also referred to as ‘first generation’.  They were mainly designed to understand the potential 
long-term impacts of climate change. The main elements of an impacts framework is the baseline socio-
economic and environment scenarios, climate change scenarios. Biophysical impacts (sensitivity) are assessed 
based on them, thus vulnerability can be estimated. After that climate adaptations policy can be examined 
(UNFCC, 2008). On the other hand, the adaptation frameworks also referred as ‘second generation’ and have 
developed in recent years, focus on involving stakeholders and addressing adaptation. The framework contains 
technical papers, engaging stakeholders, assessing vulnerability, assessing current and future climate risks, 
assessing changing socio-economic conditions based on indicators, then assessing adaptive capacity. Finally 
formulating a climate adaptation strategy, and continuing the adaptation process. It is important to remember that 
the process works from the bottom of the figure to the top involving stakeholder at each stage (UNFCC, 2008). 
As different frameworks have different strengths. Especially adaptation framework emphasized on stakeholder 
involvement more than others and therefore it played significant role to select this framework. 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.1 Vulnerability 
 
 
According to the report of working group II of the Intergovernmental Panel on Climate Change (2001), 
definition of vulnerability of climate change is, “the degree to which a system is susceptible to, or unable to cope 
with, adverse effects of climate change, including climate variability and extremes. Vulnerability is “a function 
of the character, magnitude, and rate of climate variation to which a system is exposed, its sensitivity, and its 
adaptive capacity”. Here exposure is defined as the nature and level to which the system is exposed to climate 
change  like population, natural resources, infrastructure; sensitivity is the degree to which a system is affected, 
either adversely or beneficially by climate-related stimuli like impact on food production or livelihood activities; 
and adaptive capacity is the ability of a system to adjust to climate change, to moderate potential damages, to 
take advantage of opportunities, or to cope with the consequences (IPCC, 2001). In other words, vulnerability is 
a function of exposure, sensitivity and adaptive capacity (De León, 2006), or, in mathematical terms, 
vulnerability can be expressed as: 
 

V (Vulnerability) = f (exposure, sensitivity, adaptive capacity) 

Figure 3 Framework approach by UNFCC 
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(Adopted from Wongbusarakum and Loper, 2011) 
 
 
Again the three main areas covered by this approach (exposure, sensitivity, and adaptive capacity), collectively 
can determine the level of social vulnerability to climate change impacts (Wongbusarakum and Loper, 2011). 
 

Exposure: The extent to which a community comes into contact with climate events or specific climate 
impacts.  
 
Sensitivity: The degree to which a community is negatively affected by changes in climate.  
 
Adaptive capacity: The potential or capability of a community to adjust to impacts of changing climate. 
(Wongbusarakum and Loper, 2011) 
 

It has been agreed on the technical Paper of European Topic Centre on Climate Change Impacts, Vulnerability 
and Adaptation of the European Environment Agency that vulnerability is specific to a particular location, sector 
or group and depends on its ecological and socio-economic characteristics and dynamic since exposure, 
sensitivity and adaptive capacity can vary in time (EEAETC, 2011). In this context vulnerability assessments 
require different tools in different regions and for different policy purposes (Dunno, C.H., 2011).  
 
Moreover, vulnerability analysis is open to the use of both quantitative and qualitative data, being important as it 
identifies the complexity and interconnectedness of its components. Besides it facilitates the identification of 
critical interactions in the human–environment system, suggesting response opportunities for decision makers 
(Turner, 2003).  
 
A vulnerability assessment is a part of climate research with many studies that have been conducted globally and 
locally (Michael, M. D., 2010) and (Mahbub, A., 2009). In the United Nations Framework Convention on 
Climate Change compendium (UNFCC, 2008), several tools and methods for vulnerability assessment are 
mentioned as community vulnerability assessment tool (CVAT), tools and methods for developing 
socioeconomic scenarios, estimating the socio-economic and environmental effects of disasters.  The south 
pacific island methodology (SPIM) is also proclaimed but UNFCC also urged that there is a need for new 
approaches and new research tools and methods (UNFCC, 2008). Though the above mentioned assessments 
have been conducted indifferent spatial scales but social vulnerability assessment in a finite scale may help to 
understand the society and its inherent vulnerabilities in a better way and can be a vital tool. 
 

Exposure 
Demographically vulnerable groups 

Sensitivity 
Dependence on resources and services 
vulnerable to climate change impacts 

 

Vulnerability 

Adaptive capacity 
Access to climate related knowledge 

Potential impacts 

Figure 4 Components to address climate social vulnerability framework 
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As a response to the UNFCC, Bangladesh has created the ‘National Adaptation Program of Action (NAPA) and  
it mentions that the coastal zone will be sensitive to the combined effects of climate change, sea level rise, 
subsidence, and changes of upstream river discharge, cyclone and coastal embankments (NAPA, 2005). This 
report articulated that approximately ‘two-third of the 40 million strong labour force in Bangladesh is engaged in 
agriculture and related activities, which are largely nature and water-dependent. But these are the sectors likely 
to be hit hardest by climate change, particularly in the southern coastal and northern drought-prone areas of 
Bangladesh’ (NAPA, 2005, p-23). The same study further acknowledges the fact that the populations living in 
the coastal area are more vulnerable than the population in other areas.  
 

4.2 Social vulnerability 
As conventional Vulnerability assessments have been focused on biological, physical, and environmental aspects 
(Gitay, Finlayson, and Davidson, 2011) but the relationship of people impacted to physical environments and 
ecosystems and their capacity to cope with and adjust to the new situation play a fundamental role in the level of 
understanding vulnerability and in sustainability development concept.  According to Turner (2003) global 
environment is changing and it is the time for recognizing the answer of the question ‘who and what are 
vulnerable to the multiple environmental changes underway, and where?’,  he mentioned that exposure and 
sensitivity of systems to hazards are closely related to vulnerability and this recognition requires enlargements in 
the design of vulnerability assessments, which mean that it should include the relationship of people and 
ecosystem and those linkages within and without the systems that affect their vulnerability (Turner, 2003, p- 
8074).  
 
As it has been mentioned, vulnerability analysis identifies the complexity and the interconnectedness of system 
components, the usefulness of vulnerability analysis can help to better understand the need for sustainable 
development in the communities. Though the term sustainable development began to discuss in the late 1980s, 
but the Brundtland Commission  in 1987 mentioned in their report ‘Our Common Future’ that the society need a 
development that meets the needs of the present without compromising the ability of future generations to meet 
their own needs.  The core of sustainable development is the “three pillars” together: society, the economy and 
the environment. Simply it can say people, habitats and economic systems are inter-related (Strange & Bayley, 
2008). Thus sustainable development becomes closely linked with vulnerability, more specifically with social 
vulnerability, as each community is unique and responds to climate events differently. Tools and processes 
(quantitative and qualitative data) which are involves in vulnerability assessment are used to assess the 
vulnerability of a community and its natural resources to climate change.  
 
Research studies have discussed approaches to assess vulnerability to climate variability using vulnerability 
indicators (Adger and Kelly, 2000). Blaikie et al. (1994) have examined social vulnerability through the 
assessment of indicators and explained how the vulnerable conditions are rooted in different societies (Blaikie et 
al., 1994; Watts & Bohle, 1993). Some adopted indicators have been used such as population density, GDP, 
gender, disability, dependency ratio, and medical infrastructure (Kumpulainen, 2011). As Cutter (1996) explains, 
although the vulnerability indicators are often single variables, they are manifestations of multidimensional 
factors such as institutional development, social relations, or political power (Cutter, L. Susan, 2003). 
Furthermore, it is interesting to note that social vulnerabilities have close links to economic vulnerabilities. 
According to Czeslaw Mesjasz, economic concept can refer to human activities related to the production, 
distribution, exchange, and consumption of goods and service (Mesjasz, 2011, p-140). Since economic 
vulnerability has a dynamic relationship between a system (individual) and its broadly defined environment.  
Thus, it can say that any pressure or challenge to accomplish the economic functions (production, distribution, 
exchange and consumption) of the system can create economic vulnerability (Mesjasz, 2011, p- 154). 
 
Socio economic indicators such as population, per capita land, food security, poverty, etc., could be used to 
assess on vulnerabilities climate change (Hossain, 2009). It should be noted that the impact of natural disasters 
varies according to variation in the household and community resources, considering economic, social and 
environmental aspects of the affected communities. 
 
 



17 
 

5. Results and discussion 
 
Climate change has both short-term and long term effects. Long term effects gradually affect environment and 
are felt in many areas including biodiversity, ecosystem, water resources, food security, energy, education, 
livelihoods, human settlements and migration patterns. Indicators to assess social vulnerability to climate change 
at community level have been used here to assess on social vulnerability of studied areas. These indicators are 
based on both qualitative and qualitative information that has been collected from household survey in four 
upazilas of south west coastal area of Bangladesh and two focus group discussions (FGD) with the coastal 
women, using three main vulnerability components: exposure, sensitivity and adaptive capacity.  As it mentioned 
in the methodology, quantitative data are based on survey findings. The central concern of social vulnerability 
assessment is people—those who are under threat of natural hazards, therefore, this study can help to create 
regulation and awareness programs in order to minimize the vulnerability.  
 

5.1 Exposure 
 
The geographical location of study areas shows that more than half of the interviewed people in Mongla lives 
close to big river Baleshawri or Pashur and couple of big canals. Many households live close to small canals, 
especially many live close to forest Sundarbans   and a big proportion of people live outside the embankment. 
The same pattern has been observed in the other study areas in Morrelganj, Saronkhola and in Bhandaria. Almost 
half of the interviewed households live close to big rivers, small canals and outside embankment. Which clarify 
why settlement in these areas can be exposed and vulnerable to any natural hazards (See appendices A, Table 1). 
Living close to rivers, embankments or sea make communities exposed to the risk of been affected by storms, 
sea level rise, flooding even tsunamis.  The geographical characteristics of the communities help to understand 
also the potential threats to the natural resources that these people depend on. 
 
Considering house possession, there are five different conditions that the households of the study areas have, 
many of the households own their houses on that particular land area, some live in rented houses; but on the 
other hand, some houses are built on government land, houses built on others land or built on leased out lands is 
not exceptional. This indicates the community people’s social and economical situation (See appendices A Table 
2). Also a number of the population interviewed in survey living on government land or leased lands which are 
made temporarily with plastic and bamboo and vulnerable to any natural hazards. Children, elderly and disable 
people are most vulnerable because of limited social services for example, fresh water, sanitation facilities and 
education in these areas.  
 
Condition of the houses in the study areas shows that 92.2 percent are katcha houses (mostly made by mud and 
wood) and only 1.0 percent houses are pucca (cement, bricks and rods) whereas 6.8 percent houses are semi 
pucca (Figure 5). These also display vulnerability of the whole community during natural disasters. Especially 
during any natural catastrophe katcha houses can be destroyed and damaged easily.   
 

 
Figure 5 Condition of the houses 

 
Yet again conditions of the houses indicate poverty level of the community. Though these study areas are located 
at different geographical locations but it agrees with the south western coastal areas poverty level (BBS, 2013). 
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Coastal community people in the area of study have access to very limited assets and have only a limited set of 
livelihood options, as reflected in the study results. House construction patterns show that 92.2 percent people 
have katcha houses which indicate their social and economical status (See appendices A, Table 3), at the same 
times these house themselves are vulnerable and increases the communities risk during any climate hazards like 
floods or cyclones.  
 
The land ownership survey expresses men and women owning asset status (See appendices A, Table 4). It shows 
88.6 percent of men are agricultural landless and almost 98 percent women are agricultural landless. Considering 
non agricultural land which is mainly the land on which the houses are built shows male domination in assets 
ownership. As it shows that 49.0 percent of men and 96 percent of women are non-agriculture landless (See 
appendices A). Again asset ownership reflected the social norms and cultural circumstances of this region that 
many women do not own land property neither agricultural land nor non-agricultural land. 

Cross-referencing with house construction structure, house ownership and asset ownership shows the poverty 
level of the community. The result displays the poor socio economic condition of the communities, especially 
indicating poor people who are most vulnerable and exposed to natural hazards. 
 
Education status of the households has been explored through the survey (See appendices A, Table 5). It shows 
that multiple education status  exist in the survey areas as communities are mixed of old and young generations 
and they represent different level of education level. It also shows that primary education has been completed by 
a large proportion of interviewed people, but also a high percentage of old people represented as illiterate. 
Furthermore, higher secondary school and bachelor education have been achieved by very few percent of 
members of these communities and most of them are represented the young generation. 

The pattern of school attendance by children -population aged between 3-14 years and its relationship with sex 
shows that children often start school at age of 5 or 6 year (See appendices A, Table 6). In Mongla upazila, 
Morrelganj upazila, Sarankhola upazila and Bhandaria upazila, the percentages of students attending school is 
higher than students not attending school both in 6-10 years age group and 11-14 years age group. Another result 
is amazing in the context of women education as it shows that female students aged between 11-14 years are 
attending schools is higher number than male students in the same age group. 

Additionally, by grouping people by age in study areas, as presented in the graph below (Figure 6), shows young 
population between 16 to 20 years represents 12.8 percent of the community in the study areas, while population 
aged between 6 to 10 years represents 11.7 percent. Whereas the percentage of elderly population more than 60 
years old is decreasing (See appendices A, Table 7). 
 

 
Figure 6 Age group by year 
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Again discussing about the proportion of population aged between 6-14 years and attending school reveals that 
the number of children attending school is increasing. Furthermore female students aged between 11 to 14 years 
are going to schools than male students. Both age and education of these children give the thought of future 
pressure on the resources in coming years and acquiring new knowledge and new ideas for adaptation. On the 
other hand overall education status of the households in these communities gives another picture. It shows adult 
literacy level is lower than younger population literacy level. As education levels increases, possibilities of open-
mindedness and new ideas increases, in this circumstances adult people in this community have less possibility 
to adapt alternative livelihoods if it is become absolute necessary for climate change. These give thoughts for 
particular management strategy for adaptation in these communities.  
 

  
 

Picture 2 Children attending school in Morrelganj 

 

Older population in the study area basically has low economic status. Because of social security structure most 
of them are dependent on other family members. However, it does not necessary mean that a person is more 
vulnerable due to old age but the combination of access to social services for example, health care or sanitation 
facilities and economic status with old age, disability makes a person to be more vulnerable. 
 
Among disable persons in the community, a large percentage expressed difficulty in walking or missing leg/foot 
or arm/hand.  Hearing and speaking problems are also presented by a big percentage of the population (See 
appendices A, Table 8). Which means mental or intellectual impairment members presented in the households 
needs other adult family members extra care and attention. Thus a disable person in study area could be a subject 
of concern in any natural calamities as they need extra care and attention. 
 
Internal migration is constantly happening in the coastal zone due to many social and economic reasons. 
Considering internal migration patterns in last 5 years in the districts of Bagerhat and Pirojpur, it has been 
calculated that in Bagerhat 23807 persons have migrated in recent years, among them 59.5 percent have 
migrated from rural to rural areas and 8.6 percent migrated from rural to urban areas. Whereas in Pirojpur 21893 
persons have migrated, 63.1 percent people migrated from rural to rural areas while migration from rural to 
urban areas is 8.7 percent (BBS, 2011; see also appendices A, Table 9). These internal displacement triggered by 
slow and sudden disaster in coastal areas. As it mentioned sometimes economic and social factors and livelihood 
opportunities force people to migrate. Departure of the main male household member makes women socially and 
economically vulnerable.  These often lead to food shortages, financial pressure or ill-health in households 
(Massey, 2009). As the study result shows more people migrated rural to rural areas than rural to urban areas in 
the districts. This on the other hand creates competition or pressure on the resources. Generally in Bangladesh 
many people migrated to big cities to find jobs, as looking for work in rural areas is hard. In this case, the study 
shows the opposite as people are migrating from rural area to another rural area and keep establish dependency 
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on natural resources. Again, people coming to new areas may be less aware of local coastal resources than long-
term residents, which can drive vulnerability. Finally, all the indicators show how these communities are 
exposed under natural hazards. 
 
 

5.2 Sensitivity 
 
Even though, flush to septic tank and safe hole is used by few households, sanitation facilities in the surveyed 
areas show a larger percent of households still uses pit latrine with slab, even pit latrine without slab are also 
available in these areas. Hanging latrine and open defecation are also reported. These conditions increase 
possibilities of contingency of infectious diseases during the rainy season (See appendices B, Table 10).  
 
Available data of water supply shows (See appendices B, Table 11) a high percentage of people drink from open 
pond water; this may increase the prevalence of water and vector-borne diseases like diarrhea. These diseases 
affect millions of poor people each year in Bangladesh. Saline intrusion on canal or river water is making lots of 
people dependent on rainwater (Figure 7).  
 
 

 
 

Figure 7 Different sources of drinking water in the area 

Again lack of access to sanitation facilities and safe drinking water may contribute to the incidence of infectious 
diseases, especially during wet season. Living in remote areas these underprivileged community thus become 
vulnerable not only in everyday life but also any disaster which make people especially vulnerable to diseases. It 
should be noted salinization of ground water making these communities relay upon on canal, river, open ponds 
and collection of rain water may seriously impact in health of households.   
 
Household livelihood diversity depends on many factors like the availability of resources and resource access as 
well as economic opportunities such as increasing demand and access to market. Livelihood diversifications 
express (See appendices B, Table 12) livelihood opportunities and challenges. Larger portion of households in 
the study areas dependent on agriculture and fishing and both of livelihoods have close dependency on natural 
resources. On the other hand, most women are mentioned them as housewives as their main occupation. Data 
also shows that many households have no secondary occupation or alternative livelihood option (See appendices 
B, Table 13).  
 
If household members need to change their present occupation due to any climate change hazards they will 
probably face great challenge as lacking of appropriate knowledge and capabilities. Thus, it becomes obvious 
that the poor and marginalized groups such as day labour in agricultural farmlands, farmers and fishers would 
suffer greatly from climate change in these communities as they are more dependent on ecosystem services and 
are less able to diversify their incomes when necessary. 
 
The study results also show that since main occupations are fishing and agriculture, the seasonal pattern plays an 
important role in monthly income of the communities. Data shows that a large portion of households’ income in 
the months of April to May is between 3000 to 4000 BDT (Bangladeshi taka), the rest of the year, people have 
incomes around 2000 to 3000 BDT. Very few households have income in the range between 5000 to 10000 
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BDT, whereas there are many households exists whose income were less than 1000 BDT (13 US$) (See 
appendices B, Table 14). 
 
Food security shows (See appendices B, Table 15) how the weather impacts food availabilities in these 
communities. In autumn (August to November) communities face severe food shortage as fishing in canals, 
rivers, sea declines. Which does not only indicate food shortage but also relates with decrease with income for 
those whose occupation depends on natural resources (Figure 8). This clearly shows the connection between 
seasonal change and household’s dependency on one type of occupation. During any natural hazards the 
situation becomes severe.  
 

 
Figure 8 Food security in the study area 

 
Another interesting point to note is the types of cooking stoves that are used by the communities. Many 
households especially in remote areas use conventional stove for cooking food, where fuel woods are use as 
main fuel. For this type of traditional stoves women and children are basically engaged to fetch fuel woods. A 
few percent uses energy efficient type of cooking stoves. For collecting firewood they depend on the nearly 
forest mainly Sundarbans, though some respondent indicated that they go for purchase of fuel wood. However 
dependency for fuel woods from mangrove forest is also increasing (See appendices B, Table 16). 
 
These social characteristic of the study area thus help to understand the vulnerable groups who are generally less 
able to prepare, respond to or even adapt to climate hazards. The combination of the social and economic factors 
of a community can even increase the social vulnerability. Socio economic status can understand by analyzing 
livelihood activities, income and food security and other indicators. However, certain occupations are more 
vulnerable than others. The occupational patterns in the study area reveal the livelihood diversity which depend 
the on the availability of resources as well as these livelihood diversification focuses on the opportunities and 
challenges these communities have. It likewise shows that main occupations are fisheries or agriculture which 
means more or less people live on one single-sector economy and this sector are vulnerable to a natural disaster. 
As all these sectors depend on natural resources any threat on them increase their vulnerability. Considering 
secondary occupation of the study area, it is revealed that many of them do not have secondary occupation.  
 
Those employed in direct resource extraction like fisheries may be severely impacted by a disaster event due to 
loss of the means of production. Nevertheless, low-skilled service sector workers, like day labour in fishing and 
agriculture, may similarly suffer because when main livelihood sector vanish it takes away other opportunities. 
Occupational structure displays the importance of resources they are living on. As many people are fishermen 
and farmer means more people using the resources, in other words creating greater dependency on the resources. 
The study also informs very low existence of secondary occupation among them which affect them in any 
disaster if their main occupation is disturbed. Besides livelihood diversification indicates the level of community 
economic stability. From study area it clear that many job dependent on fisheries and agricultural sector. If the 
majority of people depend on fishing, then the community will be severely impacted by a collapse the fishing 
industry. Women who engaged domestic jobs are in worst condition due to their lack of knowledge and decision 
making abilities. Recalling the migration pattern in rural areas men are usually migrate than women due to social 
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norms and structures, they stays home and takes care of family. Women in such situation become responsible for 
all the household expenditure and as well as managing the family. 
 
In other respects if households relay upon multi-occupation it support the economic stability. It is shown in the 
study area that many people are sharing same level of income and cross-referencing with main occupation it 
shows that their income dependency relates specially with fish harvesting season. Additionally connection 
between occupation and income expresses also the low socio-economic status in these study area. A large 
percent of population’s income was below 5000 BDT.  It reflects the occupation they depend on have close link 
with natural access and availability of the natural resources. Food security shows the hard situation people face 
in the field area. Again cross-referencing with income and food security clearly indicates the dependency on 
natural source. Moreover, saline intrusion, low precipitation, cyclones can affect the fisheries and agricultural 
sector. 
 

5.3 Adaptive capacity 
 
Though communication between local people in rural area is strong, the use of radio and TV devices to transmit 
preparedness and response actions during natural disasters is faster and more effective. However, this study 
shows that the percent of radio and TV in the household is very low (See appendices C, Table 17 and Table 18). 
Cross-referencing with the house constructions shows most of the people living in “katcha houses” (See 
appendices A, Table 3), have not TV or radio; this could be an indicator of the economic level and purchasing 
power of the people. Vulnerability could be increase as lacking of radio and television make harder for 
governments or local administrations to distribute information effectively. Though social networks are strong 
within the communities, during disaster this information is needed immediately. 
 

5.4 Focus group discussion (FGD) 
 
’ল�া আেছ তার, টাকা আেছ যার’ (Money creates shame or shame eventually create by being rich )  
- A village woman in Mongla  
 
Focus group discussion (FGD) held in Signal Tower (Mongla) and the other in Uttor Fulhata (Morrelganj) were 
conducted with women to understand their perception about climate change. As mentioned in the report ‘Women 
in Sundarbans are particularly underprivileged and marginalized, with minimum access to income, livelihood 
opportunities, education, and healthcare’ (Islam and Chuenpagdee, 2013).  These women in FDG are engaged in 
domestic works, fishing, and gardening. They struggle all the year round to take care of their family rather than 
caring for their own health or other facilities. According to women cyclones, tidal flooding, land erosion, salinity 
intrusion are happening frequently in recent years (See appendices D, Table 19). Many of them or their family 
member does not own any farmland. According to them agriculture, fish farming and livestock’s are vulnerable 
to natural hazards. During natural hazards many women prefer to stay at home in order to protect household 
things rather than going to the cyclone shelter. Women also mentioned as ‘shock absorbers’ (Islam 
and Chuenpagdee, 2013) as they put their effort to protect the family members by giving care, saving dry food or 
collecting fresh water  from distance. In the FGD, women mentioned collecting fresh water for cooking and 
drinking, and fuel are big concerns to them during and after disaster.  
 
Many women loan money from local NGO or other source to help family members for next fish or harvesting 
season. Children education is a big concern to them but many of their children ended going to school after 
primary education due to poverty, or school is not located in nearby area. Instead young boys involved in day 
labour works, young girls get married. As landless farmer or day labours migrate to city due to lack of work, 
women need to take control in absence of male head family member.  Even job opportunities in the garment 
sector represent an attraction to women to migrate to big cities. 
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6. Conclusion 
 
Climate change is already affecting the planet. The devastating effect of climate change can be seen mostly in 
geographically vulnerable countries, including Bangladesh. Every year Bangladesh loses much of its resources 
because due to natural disasters and in recent years all these disasters have increased their magnitude and 
frequency. Moreover major environmental distortions such as sea level rise, salinity increasing in surface water, 
floods and tropical cyclones, are expected due to climate change in future. 
 
Communities living in the south-west coastal region of Bangladesh have suffered severe environmental hazards 
for decades, hindering their current livelihood options and socio-economic development. However, it is 
important to recognize that vulnerability is not just a variable of environment factors as agents of disaster, but 
also a variable of the socioeconomic condition of the communities.  Therefore, in this thesis, the main focus of 
was to develop an understanding of the underlying social conditions of coastal people who are dependent on 
limited natural resources and that are vulnerable due to the possible impacts of climate change. To do so, 
indicators of social vulnerability of the current situation of south western coastal areas of Bangladesh were 
analyzed; this is exposure to climate stressors, climate sensitivity and adaptive capacity.  
 
In general, the studied upazilas are densely populated and competing for limited resources, furthermore, lack of 
economic opportunities in coastal areas making these communities already vulnerable.  Moreover, climate 
change poses a serious threat for development in these areas and there is a needed to protect the coastal 
ecosystems and proper utilization of coastal resources. To understand community’s exposure to climate change 
indicators such as geographical locations and housing structures, asset ownership, disable persons, education 
used and it clearly identified that poor women, elderly, disable people and children are highly exposed to 
catastrophe.  
 
Sensitivity was analyzed from water, sanitation and other socio-economic indicators such as occupation, income, 
and food security.  It shows a high dependency of communities on natural resources as people have main 
occupation fishing and agriculture. These fishermen and farmers could be affected by unpredictable climate 
change patterns. In many houses they are the only earning member and often they do not have any other 
livelihood option. Preparedness and response to natural disasters also show serious obstacles, for example the 
percentage of few households owning radio or TV devices may represent a barrier to massive communication of 
preparedness and response actions to a particular natural disaster. Nevertheless the study approach followed in 
this thesis could be more reliable if more indicators were used to express exposure, sensitivity and adaptive 
capacity components. 
 
Thus assessing social vulnerability will help to understand how communities are exposed to natural catastrophes. 
It is significant to know who are mostly affected in the community and their ability to withstand and recover 
from damage. Government of Bangladesh have adopted  coastal zone policy (CZP) in 2005, coastal development 
strategy (CDS) with concrete development programs in 2006, climate change strategy and action plan 
(BCCSAP) in 2009, the national plan for disaster management for year 2010-2015 but it has observed that strong 
coordination  and implementation of these policies with local people are still missing. Furthermore policy 
initiative will be successful if energy sector, telecommunication sector can develop. This study tries to give a 
representation of the social vulnerability of the coastal regions; however it also suggests further studies on the 
adaptation options and coping mechanism related to decrease social vulnerability of people living in the south-
western coastal region of Bangladesh.  
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Appendices A 
 

Table 1 Geographical location 

 
Geographical 
Attributes 
 

 
Mongla Upazila  

 
Morrelganj 
Upazila 

 
Sarankhola  
Upazila 

 
 
    Bhandaria 
Upazila 

No Yes No Yes No Yes No Yes 
Percent Percent Percent Percent Percent Percent Percent Percent 

Close to big rivers 
41.8 58.2 63.2 36.8 43.3 56.7 57.1 42.9 

Close to sea 
98.4 1.6 99.4 0.6 87.5 12.5 100.0  

Living within the 
embankment 95.9 4.1 94.7 5.3 83.7 16.3 96.2 3.8 

Close to small 
canals 71.3 28.7 64.9 35.1 71.2 28.8 45.7 54.3 

Distance from the 
Sundarbans 85.2 14.8 83.0 17.0 88.5 11.5 88.6 11.4 

Living outside 
embankment 90.2 9.8 95.9 4.1 92.3 7.7 91.4 8.6 

(Upazila is a administrative unit) 
 
 

Table 2 Ownership of the house 

 

Ownership of the house Percent 
Owned 73.7 
Rental 4.0 

House built on government land 16.5 
House built on others land 4.8 

House built on leased out lands 1.0 
Total 100.0 

 

 

Table 3 Condition of the house 

Condition of the house Percent 
Katcha 92.2 
Pucca 1.0 

Semi pucca 6.8 
Total 100.0 
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Table 4 Asset status 

Amount of 
agricultural land 

Male Female Amount of 
non-

agricultural 
land 

Male Female 

Percent Percent Percent Percent 
No land 88.6 98.0 No land 49.0 96.0 

< 0.05 acre 5.4 1.4 < 0.05 acre 37.5 1.8 
0.05 to 0.49 acre 3.4 .4 0.05 to 0.49 

acre 10.8 1.4 

0.50 to 1.49 acres 1.4  0.50 to 1.49 
acres 1.4 .6 

1.5 to 2.49 acres .6  1.5 to 2.49 acres 1.0  
> 7.49 areas .6 .2 2.5 to 7.49 acres .2 .2 

Total 100.0  > 7.49 areas .2 100.0 
   Total 100.0  
 

Table 5: Education status of households 
 

Education Percent 
Illiterate/can sign only 25.6 

Can read and write only 9.0 
Nurani .6 

Hafezi .6 
Qoumi madrasah .3 

Primary 37.2 
Class VIII 7.7 

Secondary School Certificate (SSC) 4.8 
Higher Secondary Certificate (HSC) 1.7 

Higher .7 
Non-formal education .4 

Not applicable (<6 years) 11.3 
Total 100.0 

 

 
 
Table 6: Distribution of Population aged 3-14 years by Age groups, School attendance, Sex, Residence and 
Community ( Source: BBS, 2011) 

 

Administrative 
Unit/ 

Residence 
Community 

 

Age 3-5 years Age 6-10 years Population aged 11-14 years 

Attending 
school 

Not 
attending 

school 

Attending 
school 

Not attending 
school 

Attending 
school 

Not 
attending 

school 

M F M F M F M F M F M F 

Bagerhat Zila 5433 5143 42786 41312 74055 71612 17449 15246 55136 57199 1277
1 7078 
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Mongla Upazila 667 630 3006 2854 6106 5884 1335 1175 4995 5331 1301 638 

Morrelganj 
Upazila 

1224 1198 9595 9283 16090 15723 3458 3130 11291 11877 2201 1426 

Sarankhola 
Upazila  

371 345 3888 3730 6396 6237 1421 1320 4382 4599 1043 543 

Pirojpur Zila 4791 4716 33334 32474 59831 58089 12823 10974 42802 44748 9839 5267 

Bhandaria 
Upazila 

572 551 4814 4826 8637 8155 1748 1574 6294 6336 1232 742 

 

 

Table7. Age group (Year) 

Age Group (Year) Percent 

0 to 5 10.7 

6 to 10 11.7 

11 to 15 11.6 

16 to 20 12.8 

21 to 25 10.9 

26 to 30 8.5 

31 to 35 6.8 

36 to 40 6.0 

41 to 45 5.8 

46 to 50 4.3 

51 to 55 3.4 

56 to 60 3.2 

61 to 65 1.7 

66 to 70 1.4 

above 70 1.4 

Total 100.0 

 

Table 8. Disabilaties   

Type of Disability Percent 

Difficulty walking, missing leg/foot or arm/hand 41.7 

Cannot hear/deaf 19.4 

Speech problem 8.3 

Cannot see/poor vision/blind 8.3 

Mental or intellectual impairment 8.3 

Ongoing medical problem that makes it difficult to carry out 5.6 

Others 8.3 
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Total 100.0 

 

 

Table. 9 Internal Migration by Place of Residence over the Last 5 Years by Zila 

 

Zila Total no of 

migrants 

Internal Migration Over the Last 5 Years 

Urban to 

Urban 

Urban to 

Rural 

Rural to 

Rural 

Rural to 

Urban 

Bagerhat 23807 11.0 20.9 59.5 8.6 

Pirojpur 21893 13.1 15.0 63.1 8.7 

Source: National Series: Socio-economic and Demographic Report 2011(BBS) 
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Appendices B 
 

Table 10. Sanitation facilities of households  

Sanitation facilities 

 Percent of households 

Flush to septic tank 2.2 

Flush to safe hole 3.6 

Flush to unsafe hole/tank 8.4 

Pit latrine with slab 71.8 

Pit latrine without slab 8.2 

Open/hanging 4.4 

No latrine/open defecation 1.4 

Total 100.0 

 
Table 11 Different sources of drinking water in the study area 

 

 

 

 

 

 

 
 
Table 12  Occupational pattern 

Main Occupation Percent Main Occupation Percent 

Agriculture (own land/ own and share 

cropping/ mortgaged) 
6.8 

Maid servant 
0.2 

Agriculture (only share 

cropping/mortgaged) 
4.3 

Unemployed/do nothing 
4.0 

Unskilled labour/day labour /agriculture 

labour/assistant to 
2.5 

Retired/oldman/oldwoman 
0.8 

Skilled labour (potter/black 

smith/cobbler/fisherman/tailor/ 
19.1 

Student 
23.1 

Rikshaw/van/boat/push cart-puller 1.0 Tuition 0.2 

Supply Status of Water Percent 

Tubewell 33.5 

Canal/river 13.5 

Pond (open) 36.3 

PSF pond 15.3 

Rainwater 45.0 

Supply/piped water 3.2 

Total 100.0 
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Motorised vehicle driver 0.4 Imam/muezzin 0.0 

Government/non-government 

employee/official 
0.7 

Land surveyor 
0.0 

Professional (teacher/lawyer 

/doctor/engineer) 
0.2 

Untrained traditional birth 

attendant 
0.1 

Small/medium business 1.4 Begging 0.0 

Big business 0.2 Others 2.2 

Housewife 20.0 Not applicable (<6 years) 12.8 

  Total 100.0 

 
Table 13 Secondary occupation 

Secondary Occupation Percent Secondary Occupation Percent 

Agriculture (own land/ own and share 

cropping/ mortgaged) 
0.3 

Maid servant 
0.1 

Agriculture (only share 

cropping/mortgaged) 
0.4 

Unemployed/do nothing 
0.1 

Unskilled labour/day labour /agriculture 

labour/assistant to 
5.2 

Retired/oldman/oldwoman 
0.2 

Skilled labour (potter/black 

smith/cobbler/fisherman/tailor/ 
1.2 

Student 
0.1 

Rikshaw/van/boat/push cart-puller 0.4 Tuition 0.0 

Motorised vehicle driver 0.1 Land surveyor 0.0 

Small/medium business 1.0 Others 0.5 

Big business 0.0 No secondary occupation 77.4 

Housewife 0.2 Not applicable (<6 years) 12.9 

Total   100.0 

 

 

Table 14  Economic status 
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Perce

nt 

Incom

e nil 
0.2 3.8 0.4 0.6 0.6 0.4 0.4 0.4 0.4 1.8 1.6 0.6 

<1000 2.8 11.8 4.0 4.8 3.0 2.6 2.2 2.4 2.4 6.6 7.4 4.4 
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1001 

to 

2000 

13.7 23.3 10.6 9.8 9.6 8.2 9.0 9.0 10.8 12.2 12.7 13.3 

2001 

to 

3000 

23.3 22.3 22.9 20.1 15.5 17.5 16.1 18.7 22.7 25.5 29.1 26.7 

3001 

to 

4000 

22.5 20.9 20.7 21.5 23.5 22.9 25.3 25.5 22.5 19.9 18.9 20.7 

4001 

to 

5000 

20.7 15.5 24.3 23.7 26.3 25.3 25.5 23.5 20.7 17.1 16.1 19.1 

5001 

to 

10000 

14.3 1.2 14.1 15.7 17.7 19.5 17.5 16.3 16.5 14.3 12.2 13.1 

10001 

to 

15000 

1.0 0.6 1.6 2.4 2.2 2.2 2.8 2.8 2.8 1.4 0.8 0.8 

15001-

20000 
0.8 0.6 0.8 1.0 1.2 1.0 0.8 1.0 0.8 0.6 0.6 0.6 

>2000

0 
0.6 100.0 0.6 0.4 0.4 0.4 0.4 0.4 0.4 0.6 0.6 0.6 

Total 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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Table 15  Food Security 
 

Fo
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-
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-

A
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A
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M
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M
ay
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un
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Ju
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-J
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y 

Ju
ly

-

A
ug

us
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A
ug

us
t-

Se
pt

em
be

r 

Se
pt

em
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r-

O
ct

ob
er

 

O
ct

ob
er

-

N
ov

em
be

r 

N
ov

em
be

r
D

ec
em

be
r 

 
Percen

t 

Percen

t 

Percen

t 

Percen

t 

Percen

t 

 

Percen

t 

 

Percen

t 

 

Percen

t 

 

Percen

t 

Percen

t 

 

Percen

t 

 

Percen

t 

N
o 

sh
or

ta
ge

 

42.2 33.5 30.5 30.9 46.6 46.0 30.7 31.7 22.9 20.9 19.5 39.2 

e 

sh
or

ta
ge

 

44.0 49.0 57.4 50.6 41.6 45.0 58.8 26.1 43.4 39.2 40.0 45.6 

B
ad

 

sh
or

ta
ge

 

13.7 17.5 12.2 18.5 11.8 9.0 10.6 42.2 33.7 39.8 40.4 15.1 

To
ta

l 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

 

 

Table 16  Type of cooking stove is in use 

Type of cooking stove is in use Percent 

Traditional type of cooking stove 96.6 

Energy efficient type of cooking stove 3.4 

Total 100.0 
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Appendices C 
 

Table 17 Population having radio 

Radio Percent 

No 88.6 

Yes 11.4 

Total 100.0 

 

Table 18 Population having television 

Television Percent 

No 93.4 

Yes 6.6 

Total 100.0 
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Appendices D 
 

Table 19 Focus group discussions (FGD). Guiding questions/issues that were used to assess women’s 
climate-related vulnerability 
 

Exposure Sensitivity Adaptive Capacity 

1.What have been the 
observed changes in the 
timing, frequency, and 

intensity of these hazards? 
 

1. Which livelihood 
resources are 

most affected by climate 
hazard? 

 
2.How sensitive are 

livelihood 
activities to climate 

change? 

1. Experiences with 
coping with disaster. 

 
 




	List of figures
	List of maps
	List of pictures
	List of tables
	1. Introduction
	1.1 Research objective
	1.2 Outline

	2. Methodology
	2.1 Data sources and analysis
	2.1.1 Survey
	2.1.2 Focus Group Discussions (FGD)
	2.1.3 Study area

	3. Background
	3.1 Impact of Climate Change in Bangladesh: An Analytical View
	3.1.1 Tropical Cyclones
	3.1.2 Floods
	3.1.3 Droughts
	3.1.4 Sea Level Rise

	3.2 Bangladesh facing the challenge
	3.3 Future climate change scenario of Bangladesh
	3.4 Coastal zone of Bangladesh
	3.5 Major common economic activities of livelihoods in coastal zone

	4. Theoretical Framework
	4.1 Vulnerability
	4.2 Social vulnerability

	5. Results and discussion
	5.1 Exposure
	5.2 Sensitivity
	5.3 Adaptive capacity
	5.4 Focus group discussion (FGD)

	6. Conclusion
	7 Acknowledgements
	8 References
	Appendices A
	Appendices B
	Appendices C
	Appendices D

