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Abstract

Bangladesh is frequently cited as a country that is most vulnerable to climate
change. In Bangladesh, most of the adverse effects of climate change occur in the
form of extreme weather events, such as cyclone, flood, drought, salinity ingress,
river bank erosion and tidal surge, leading to large scale damage to crops,
employment, livelihoods and the national well-being. Although it is generally
stated that women are relatively more vulnerable than men in the context of
climate change, few studies have been done to closely examine this statement,
especially in Bangladesh. The present study, therefore, investigates the structure
of women’s livelihoods, livelihood vulnerabilities and coping capacity in the
context of climate variability and change in a disaster vulnerable coastal area
(Shyamnagar upazila of the Satkhira district) of Bangladesh. Utilising the
concepts such as the sustainable livelihood framework (SLF) and the disaster
crunch model (DCM), allows for a greater understanding of these issues on the
ground. Moreover, two livelihood vulnerability indexes, namely the LVI and the
IPCC-LVI, are used to measure the degree of livelihood vulnerability of women
in the study area. The results show that the distribution of five livelihood capitals
(human, natural, financial, social and physical) of women are heavily influenced
by several climatic events, such as cyclones that periodically affect the region.
Women also face several vulnerabilities in their livelihoods, including
vulnerability to their income, household assets, lives and health, food security,
education, water sources, sanitation and transportation systems, because of
ongoing climate change impacts. They only have limited adaptation strategies
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that enable them to reduce the climate related risks. However, they do practice
some traditional coping strategies to assist with the increasing effects of climate
change. While quantifying the degree of vulnerability, both of the indexes
indicate a ‘high vulnerability’ level in regards to women’s livelihoods. In
particular, women are more vulnerable in terms of physical and financial capitals
in their present livelihood system. The results indicate that it is extremely
important to instigate strategies to help build the adaptive capacity of women to
reduce the burden created by their livelihood vulnerability. Overall, this thesis
contributes empirical evidence to current debates in the literature on climate
change by enhancing an understanding of the characteristics and determinants of
livelihood vulnerability of women in the coastal areas of Bangladesh. The
findings have important policy relevance for all involved in disaster and risk
management, both within Bangladesh itself and outside. The findings of this
thesis also allow identification of a range of measures that could be utilized to
help address the impacts of current and future climate variability and change in
regards to women’s livelihoods, particularly in the poorer, rurally-based coastal
communities of Bangladesh and, potentially, beyond. Based on the research
findings, the thesis also provides some recommendations for improving the
sustainable livelihoods of women in the coastal communities of Bangladesh.
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Chapter 1
Introduction

1.1 Background to the study

Bangladesh is frequently cited as one of the countries being most vulnerable to
climate change, because of its disadvantageous geographic location: flat and lowlying topography; high population density; high levels of poverty; the reliance of
many livelihoods on climate sensitive sectors, particularly agriculture and
fisheries; and inefficient institutional aspects (Climate Change Cell, 2006). Many
of the anticipated adverse effects from climate change, such as salinity intrusion
due to sea level rise, higher temperatures, enhanced monsoon precipitation and an
increase in cyclone intensity, will aggravate the existing stresses that already
impede development in Bangladesh (Ministry of Environment and Forest, 2005).
Ultimately, these impacts could be extremely detrimental to the economy, the
environment, national development and the people of Bangladesh now and into
the future (Reid and Sims, 2007).

The Intergovernmental Panel on Climate Change (IPCC) has predicted that
Bangladesh is slated to lose large amounts of its land due to rising sea levels and,
if sea levels rise up to one metre this century, Bangladesh could lose up to 20 per
cent of its landmass and up to 30 million Bangladeshis could become climate
refugees (Harasawa, 2006). Cyclonic winds are also likely to increase in
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intensity, because of the positive correlation with sea surface temperature (United
Nations Development Programme, 2007). Sea level rise is a critical issue for
large population in coastal areas and islands particularly. Inhabitants living on
low-lying coastal plains are also at risk from floods and displacement from the
coastal zone. Rising temperatures in the region are also likely to continue with
global warming. The effect on future rainfall is uncertain, but future climate
change could have a profound impact on the monsoon, which underpins the
rainfall regime. The melting of glaciers, with potentially dramatic consequences
for downstream hydrology, ecology, and human activities, as well as a decrease
in water supply, are the other critical threats associated with climate change. In
addition, droughts, cyclones and intense rainfall events, saltwater intrusion and
erosion are also likely to continue to increase (IPCC, 2001; IPCC, 2007a; Knight
and Jäger, 2009; Watson et al., 1997).

In Bangladesh, 140,000 people died from the flood-related effects of Cyclone
Gorky in 1991. Within that number, women outnumbered men by approximately
93 per cent (14:1 in ratio). Women also represented an estimated 61 per cent of
fatalities in Myanmar after Cyclone Nargis in 2008 and 70 per cent of those who
died during the 2004 Indian Ocean tsunami in Banda Aceh, Indonesia (World
Bank, 2011a). Reid and Sims (2007) suggest that in 2007, during Cyclone Sidr
and the subsequent floods in Bangladesh, the death rate was reportedly five times
higher for women than for men. This was because women were not allowed to
leave their homes in the absence of a male relative and so many waited (until it
was too late) for their male relatives to return. Another report says the effects of
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longer-term climate change may be felt more acutely by women where their
endowments, agency and opportunities are not equal to or are more climatesensitive than those of men (World Bank, 2011b). Changes to water resources
and hydrology will also have a major impact on Bangladesh, where people
depend on the surface water for fish cultivation, navigation, industry and other
uses, and where the ground water is used for domestic purposes and irrigation.
Women are the main users and carriers of water. As the availability and quality of
water declines and resources become scarcer, women will suffer increasing
workloads to collect unsalinated water to sustain their families (Huq and Ayers,
2008). Overall, women also have less exposure to disaster-related training and
information, such as early warning systems, than men (United Nations, 2009).

A 2007 study of 141 natural disasters over the years 1981-2002 found that, when
economic and social rights are realized equally for both sexes, disaster-related
death rates do not differ significantly for men or women. However, when
women’s rights and socio-economic status are not equal to those of men, more
women die in disasters (Neumayer and Plümper, 2007). The 2012 World
Development Report states that gender equality is intrinsically important to
development, as well as utilizing ‘smart economics’. Gender analysis is integral
to the social analyses that inform lending (World Bank, 2011c). In the context of
climate change, the World Bank makes three major statements: i) women are
disproportionately vulnerable to the effects of natural disasters and climate
change where their rights and socio-economic status are not equal to those of
men; ii) empowerment of women is an important ingredient in building climate
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resilience; and iii) low-emissions developments pathways can be more effective
and more equitable where they are designed using a gender-informed approach
(World Bank, 2011b). Evidence is mounting that empowering women to create
institutional platforms that expand their own, their families’ and their
communities’ endowments, agency and opportunities, can serve as a powerful
springboard for building climate resilience more generally (World Bank, 2011b).
Therefore, there is an urgent need to understand women’s livelihoods and
vulnerability to grow awareness and address their vulnerabilities appropriately,
and build resilience to climate change for the sustainable future of Bangladesh.

1.2 Rationale for the study

The impact of climate change is extremely visible and already felt in Bangladesh.
Available literature suggests that women in particular are the most vulnerable
group to be affected by climate change impacts. Women are affected differently
and more severely than men, by climate change and natural disasters due to: high
gender-based discrimination against women; unequal power relations between
men and women; less access to assets and resources; and, overall, fewer
capabilities and opportunities for adjustment to related vulnerabilities (UN,
2009).

With 160 million people, Bangladesh is the world’s densest nation, with the
exception of city states (e.g. Singapore, Hong Kong). Moreover, about onequarter of the country’s Gross Domestic Product (GDP) comes from agriculture,
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which makes the country’s economy relatively sensitive to climate variability and
change (World Bank, 2011c). The per capita income in Bangladesh is US$ 1110
(2013-14) and around one-third (32 per cent) of the people in Bangladesh live
below the poverty line (Bangladesh Bureau of Statistics, 2015). During the
natural disasters that have occurred in recent years, it evident that it is the poor
who have suffered most. Gender-poverty links show that around 70 per cent of
the poor in the world are women and that their vulnerability is accentuated by
some factors such as race, ethnicity and age (CCC, 2009). In Bangladesh, women
constitute almost half of the total population and they are not only socially
discriminated against, but are also subject to a variety of threats, exploitation and
harassment. In particular, rural women are educationally, politically and socially
disadvantaged, resulting in economic dependency and increased vulnerabilities
(Sarker, 2007). The status of Bangladeshi women has been ranked as the lowest
in the world on the basis of twenty indicators related to health, marriage,
children, education, employment and social equality (UN Women, 2000).
Growing empirical evidence supports the broad view that women’s overall lower
access to assets and services, and their levels of political and social recognition
make them more vulnerable than men to the effects of climate change and natural
disasters (World Bank, 2011b).

Although it is generally stated that women are relatively more vulnerable than
men in the context of climate change, few studies so far have examined this
statement, especially in Bangladesh. Until recently, studies on climate change
have mostly focused on the physical consequences of climate change and their
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technical solutions, rather than on gender dimensions. Women in particular suffer
differently from the impacts of climate change; they have different needs,
knowledge, management practices, and strategies for coping with the
manifestations of climate change. There has, however, been a very limited
amount of research in Bangladesh that has analysed the positive and negative
impacts of climate change on gender. A gender-disaggregated approach is thus
required to shed more light on the livelihood of women and the degree of
livelihood vulnerability that exist, as well as to identify appropriate adaptation
mechanisms. This thesis aims to contribute to an increased understanding of this
area.

The present study aims to understand the structure of women’s livelihood,
vulnerabilities and their adaptive capacity to climate change by applying a
gender-sensitive sustainable livelihood framework. The study will empirically
measure the outcome of different livelihood strategies of women to climate
change in a specific context, that is, in disaster vulnerable coastal areas of
Bangladesh. It will provide a more nuanced understanding of climate change
impacts on women’s livelihoods, gender-sensitive vulnerabilities, as well as the
opportunities and constraints of livelihood resilience in Bangladesh. The study
will also help to address climate change problems more specifically, raise
awareness and improve knowledge in the context of gender sensitivity. It will
also provide policy makers with a future action plan which considers adaptive
capacity and opportunities to reduce climate induced risks for women throughout
the nation.
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1.3 Research objectives and questions

The aim of this research is to analyze the impacts of climate change on the
livelihoods of women in the disaster vulnerable coastal areas of Bangladesh. To
achieve this goal the following objectives are set for the present study:

1. To investigate the status of livelihood capitals (assets) of women in the
disaster vulnerable coastal areas of Bangladesh.
2. To identify the key areas of women’s vulnerability in regards to
livelihood and related coping strategies towards climate change impacts.
3. To measure the degree of livelihood vulnerability of women in the
disaster vulnerable coastal areas of Bangladesh.

Following the above research objectives, the study pursues the research questions
below:
1. What is the status of livelihood capitals (assets) of women in the disaster
vulnerable coastal areas of Bangladesh?
2. What are the major areas of livelihood vulnerabilities for women and
what types of coping strategies are, or can be, followed by them in the
face of ongoing impacts from climate change?
3. What is the degree of livelihood vulnerability of women in the context of
a climate change setting and how might this be accurately measured and
accounted for?
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1.4 Research methods

The coastal areas of Bangladesh are particularly vulnerable to climate change
impacts. The severity of the Sidr (2007), Nargis (2008) and Aila (2009) cyclones
are some of the early indications of a difficult future for coastal Bangladesh. Such
events have had devastating impacts on the ecology, environment and livelihoods
of the coastal districts of Bangladesh. Cyclone-related loss in terms of economic
and human capital is also exacerbated by poverty and poor infrastructure in the
coastal areas of Bangladesh, which needs to be adequately addressed. A mere one
metre rise in sea level will inundate 20 per cent of the country’s landmass,
resulting in permanent loss of much of the coastal region (IPCC, 2007b). As most
of the land in Bangladesh is located barely 10 metres from the sea, sea level rise
will inundate a major portion of its coastal areas, and exacerbate the problems of
salinity, floods and water logging. Climate change will also cause significant
changes in river salinity in the south-west coastal area of Bangladesh by 2050,
which will likely lead to significant shortages of drinking water in the coastal
areas, scarcity of water for irrigation, and significant changes in coastal aquatic
ecosystems more specifically (Dasgupta et al., 2014). Evidence of these incidents
may already be found in the coastal upazilas 1 of Bangladesh. Therefore, one
coastal upazila, namely Shyamnagar upazila under Satkhira, was specifically
selected for this study to illustrate where the immediate and ongoing effects of
climate change are felt. Shyamnagar upazila is situated in the downstream of the

1

The districts of Bangladesh are divided into sub-districts called ‘upazilas’.
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coast and is one of the most disaster vulnerable areas on the south-west coast of
Bangladesh. The data for this study was collected from May to November 2013.

Women in Bangladesh are much more vulnerable than men to climate change
induced environmental changes and disasters due to their poverty, socially
constructed roles and responsibilities, and their marginal position in the social
system (Islam, 2009). To investigate the livelihoods of women in such a setting,
the present study applied a Sustainable Livelihood Framework (SLF), originally
developed by the Department for International Development (DFID) (1999).
Livelihood can be described using the ‘assets pentagon’ from the sustainable
livelihoods framework, including social, human, physical, financial and natural
capital and thus, in pursuance of the study’s first objective, women’s access to
these five capitals is assessed in chapter five in order to gain a more nuanced
understanding of the livelihood of women in the coastal Bangladesh. Moreover, a
comparison of livelihood is made based on pre and post time periods of a
significant disaster (Cyclone Aila) that left a severe impact on their lives and
livelihoods. To achieve the second objective, the key vulnerable areas of
women’s livelihoods are examined in chapter six using the concept of livelihood
vulnerability through a Disaster Crunch Model (DCM), and the related coping
strategies are described. Finally, to attain the third objective, two different
methods of vulnerability measurement: a Livelihood Vulnerability Index (LVI)
and an IPCC-LVI are used to estimate the degree of livelihood vulnerability of
women in the disaster vulnerable coastal areas of Bangladesh. The details of
these two approaches are described in chapter three and the related results are
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presented in chapter seven. The results section will provide a clear indication of
the livelihood of women in the disaster susceptible coastal areas of Bangladesh,
specificities about the areas of livelihood vulnerabilities due to climate change
impacts, the degree of vulnerability, and the present coping strategies utilized to
overcome these vulnerabilities.

1.5 Structure of the thesis

This thesis is divided into eight chapters. A brief description of each chapter is
provided below:

Chapter-2: contains a literature review to set the background of the study. Firstly,
it provides a brief overview of Bangladesh to introduce the country to the reader.
Secondly, the chapter focuses on the key areas of the climate change effects in
Bangladesh that have been experienced in the last decades. A review on the status
of the rural women in Bangladesh is presented in the next section. The chapter
then briefly discusses the climate change effects on women’s livelihoods overall.

Chapter-3: describes the theoretical concepts and research methods used in the
study. Under the theoretical framework, an understanding of the Sustainable
Livelihood Framework (SLF) that is used to assess the livelihood of women in
the context of climate variability and extremes is provided. This chapter then
briefly discusses the concept of vulnerability in the context of climate change,
and presents a Disaster Crunch Model (DCM) that helps to assess vulnerability.
In addition, the chapter explains two methods of vulnerability measurements, the
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Livelihood Vulnerability Index (LVI) and the IPCC-LVI, that were used to
estimate the vulnerability index for women in the study area. The chapter then
describes the research approaches, selection of the study area and the methods of
data collection and data analysis. A number of suitable, mixed methods were
selected and used to collect necessary data for this research. The methods include
personal interviews, focus group discussion, key informant interviews and direct
observations. This chapter covers how these methods were applied in the current
research and how the collected data were analysed.

Chapter-4: presents an overview of the study area. This will give a better
understanding of the geographical and socio-economic setting of the study area,
and how the livelihoods of people in this rural area are connected to serious
climate change effects.

Chapter-5: investigates the livelihoods of women in the study area following a
Sustainable Livelihood Framework (SLF) approach. Five livelihood capitals,
namely human, natural, financial, social and physical capital that directly help to
construct livelihood, are assessed to understand women’s particular livelihoods in
a disaster susceptible setting. Moreover, the chapter compares the livelihoods of
women in relation to a trigger point (Cyclone Aila in 2009) to see how a climate
induced disaster like this may impact upon and change the livelihood setting of
women in the study area.
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Chapter-6: identifies the key vulnerabilities of women’s livelihoods in the context
of climate change. This chapter explains how different climate change events
affect the livelihoods of women and result in specifically related vulnerabilities.
Since women are vulnerable in different ways to men under climate change, they
have developed their own coping mechanisms, which are described in this
chapter. The chapter also examines women’s positions in respect to their access
to major welfare facilities that can potentially help reduce their climate induced
vulnerabilities.

Chapter-7: presents a concrete measurement of vulnerability of women by
computing a Livelihood Vulnerability Index (LVI) and an IPCC-LVI. These two
quantitative measures give vulnerability scores based on some components and
sub-components of livelihood capitals by which the degree of vulnerability can
be realized. The radar diagrams used in this chapter also support the results to
help refine our understanding of the livelihood vulnerability level of women in
Bangladesh.

Chapter-8: draws conclusions on the livelihood vulnerability of women in a
disaster prone coastal area of Bangladesh that can be generalized for similar
geographical and cultural settings. A summary of key findings of the research is
given against each of the chapters. Recommendations are made for improving the
livelihood of rural women in the coastal areas of Bangladesh based on the
findings of this research. Lastly, this chapter briefly outlines the contribution and
limitations of this research, and identifies a number of topics for future research.
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Chapter 2
Climate Change Impacts and Women in Bangladesh

Bangladesh is most vulnerable to climate change, compared to other countries in
the world, and is experiencing its adverse impacts. These climate change effects
are also shaped by geographical, ecological and social aspects. Bangladesh
provides a significant example of the gendered dimensions of climate change and
its many associated vulnerabilities. With the aim of establishing the background
of the current research, this chapter provides an overview of Bangladesh and its
related climate change effects. In addition, it discusses the status of rural women
in Bangladesh who reside within the context of vulnerability and risk created by
climate change, with a particular focus on the specific climate change impacts on
them.

2.1 Background information on Bangladesh

2.1.1 Geographical location of Bangladesh
Bangladesh is a South Asian country located between 200 to 260 North and 880 to
920 East. The country is bordered by India on the west, north and east; on the
south-east by Myanmar and in the south by the Bay of Bengal (Figure 2.1). It is
formed by a deltaic plain at the confluence of the Ganges (Padma), Brahmaputra
(Jamuna) and Meghna Rivers and their tributaries (Global Assessment Report,
2011). The total land area, which is 147,570 square kms, consists mostly of
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floodplains. The climate of Bangladesh can be characterized by high
temperatures, heavy rainfall, high humidity and three fairly marked seasonal
variations including hot summers, short winters and medium to heavy rains
during the wet season.

Bangladesh has a 580 km coastal line in the Bay of Bengal of the Indian Ocean.
The coastal belt comprises 30 per cent of its geographical area and is home to one
third of the country’s population (BBS, 2013a). The country has three distinct
coastal regions, namely the western, central and eastern. The western part, also
known as the ‘Ganges tidal plain’, comprises the semiactive delta and is crisscrossed by numerous channels and creeks. The topography is very low and flat.
The south-western part of the region is covered by the largest mangrove forest in
the world, popularly known as the ‘Sundarbans’. The area has been listed as a
UNESCO World Heritage Site since 1999.

Bangladesh has three types of landscapes: floodplains spread over 80 per cent of
the country’s land area, terraces covering 8 per cent and hills dispersed over 12
per cent of the land area of Bangladesh. Mean elevations range from less than one
metre on tidal floodplains, one to three metres on the main river and estuarine
floodplains, and up to six metres in the Sylhet basin in the north-east (Rashid,
1991). Nearly 50 per cent of the country stands 10 metres above sea level. Only
in the extreme north-west, are there elevations that are greater than 30 metres
above the mean sea level. The north-east and south-east portions of the country
are hilly, with some tertiary hills being over 1000 metres above the mean sea
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level (Huq and Asaduzzaman, 1999). About 10 per cent of the country is about
one metre above the mean sea level (MSL), and one-third is under tidal
excursions. Overall, it is this kind of geographic setting and location that makes
Bangladesh more vulnerable than many other countries to climate change,
especially for water related hazards (Global Assessment Report, 2011).
Figure 2.1 Map of Bangladesh (source: Banglapedia, 2015).
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2.1.2 Weather and seasons in Bangladesh
Bangladesh experiences moderate temperature increases in post-monsoon seasons
and strong warming (0.1°C -0.3°C per decade) during monsoon seasons. There
has been a general rising trend in surface temperature in the order of 0.5°C
±0.1°C over the country and the entire South Asian region during the past century
(IPCC, 2007b). The available literature suggests an increase in temperature of
0.5°C to 2.0°C by 2030, and a rise in sea level of between 30 to 150 cm by 2050
(Women’s Environment and Development Organization, 2008; IPCC, 2007a).
Most climate modelling predicts an increase in average rainfall from eight per
cent to 15 per cent by 2030. Increased rainfall is already resulting in more
extreme flooding within the country and throughout the region. Bangladesh is
highly susceptible to increased flooding, both in terms of extent and frequency
(Organisation for Economic Cooperation and Development, 2003; IPCC, 2007b).

Bangladesh has a tropical monsoon climate characterized by heavy seasonal
rainfall, high temperatures, and high humidity due to straddling the Tropic of
Cancer in the middle of the country (GAR, 2011). Its climate is influenced by
monsoon and partly by pre-monsoon and post-monsoon circulation (OECD,
2003). These three seasons are generally recognised as: a hot summer from
March to June; a hot, humid and rainy monsoon season from June to November;
and a warm-hot, dry winter from December to February. In general, the
maximum summer temperatures range from between 38 and 41°C (100.4 and
105.8 °F). April is the hottest month in most parts of the country. January is the
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coolest month, when the average temperature for most of the country is 16–20°C
(61–68°F) during the day and around 10°C (50°F) at night (GAR, 2011).

2.1.3 Demography and over-population in Bangladesh

Bangladesh is the eighth most populous country in the world with a population of
approximately 160 million. This huge population resides in an area of 147,570
square kms, making it the most densely populated country in the world (1218
persons/km2) (World Bank, 2015). Life expectancy is around 63 years and there
is an adult literacy rate of 47.5 per cent. The population growth rate is 1.47 per
cent, and male-female ratio is 100:100.3 (BBS, 2013b; BBS, 2015). The recent
Human Development Report of United Nations ranks Bangladesh number 142
out of 185 nations (UNDP, 2014). Bangladesh is one of the poorest countries in
the world where 75 per cent of the population live in rural areas and eight per
cent of children die before reaching five years of age (World Health
Organisation, 2011). The populace is comprised of 86 per cent Muslims, 12 per
cent Hindus, and 2 per cent Buddhists and Christians. The infant mortality rate
(IMR) stood at 153 deaths per 1000 live births in the mid-seventies, though
recent estimates for 2014 put the figure at 32 per 1000 live births; however, in
western countries it is only, on average, four per 1000 live births. The total
fertility rate is 2.55 children/woman and the maternal mortality rate is 170
deaths/100,000 live births. This is extremely high when compared to western
countries where the average mortality rate is four to five deaths/100,000 live
births (World Bank, 2015).

17

The Gender Inequality Index (GII) is a composite index that reflects women’s
disadvantage in three dimensions, reproductive health, empowerment and the
labour market. In terms of the GII in 2014, Bangladesh ranked 115 in the world,
whereas its neighbouring countries, Nepal, Myanmar and India, are ranked 94, 84
and 127 respectively. Switzerland, Germany, Sweden and Denmark are some of
the countries which showed satisfactory results in terms of GII and ranked top in
this category (UNDP, 2014).

2.1.4 Poverty and inequality in Bangladesh

Bangladesh is considered as a developing country with a GDP per capita of
US$1314 in 2014-15 (BBS, 2015). The percentage of people who live below the
national poverty line is 31.5 per cent while 43.3 per cent of people live on less
than $1.25 ppp 2 a day. Bangladesh also has the second highest percentage of
population, after Afghanistan, existing on income below $1 a day in the South
Asian region (WHO, 2011). While overall improvement in wellbeing can be seen
across all regions, poverty continues to be a daunting problem with about 47
million people still living in poverty and 26 million people in extreme poverty.
Poverty in rural areas continues to be more pervasive and extreme than in urban
areas, whereas relatively more inequality exists in urban areas (World Bank,
2013a).

2

Purchasing power parity (PPP) is a component of some economic theories and is a technique
used to determine the relative value of different currencies.
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The poverty rate is highest in rural areas, at 36 per cent, compared with 28 per
cent in urban centres. Many people have an inadequate diet and suffer from
periods of food shortage. Half of all rural children are chronically malnourished
and 14 per cent suffer from acute malnutrition (International Fund for
Agricultural Development, 2015). While some rural areas achieved growth based
on new income sources, such as non-farm self-employment income, salaried
wages and remittances, and money from abroad in the 1990s due to an influx of
NGOs, the extremely poor could not benefit from these activities, as they had no
capital or ability to take advantage of the opportunities presented. Therefore,
inequalities on the whole tended to increase in rural areas throughout the 1990s.
Female headed households, illiterate people, agricultural waged labourers and the
people who live in remote areas with unfavourable agricultural environments
have been more vulnerable to poverty due to limited access to assets, transport,
power and other infrastructures (UNDP, 2013). Poor countries and poor
communities are more vulnerable to climate change impacts; thus Bangladesh’s
poverty situation is another reason why this country is one of the most climate
vulnerable countries in the world. Poverty is especially persistent in three areas:
the north-west, which is affected by droughts and river erosion; the central
northern region, which is subject to serious seasonal flooding that limits crop
production; and the southern coastal zones, which are affected by soil salinity and
cyclones (IFAD, 2015), and comprise the study area of the present research .
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2.2 Climate change and Bangladesh

The impact of climate change is frequently cited as one of the most severe
environmental problems facing humanity (UNDP, 2002; O’Riordan, 2000). The
foremost evidence for worldwide climate change has been global warming. For
the Northern Hemisphere, temperatures during the second half of the 20th
century were higher than during any other 50-year period in the last 500 years
and probably in the last 1,300 years. In addition, the last twelve years (1995–
2006) in the instrumental record of global surface temperature have ranked as the
warmest since it began in 1850 (IPCC, 2007a). Global warming has increased
and will continue to raise sea levels due to thermal expansion of the oceans and
the melting of ice stored in glaciers or ice sheets. Global sea levels will rise by at
least 18 cm, but in the worst case scenario as much as 59 cm by the year 2100
(IPCC, 2007a). The consequences of sea level rise include more frequent and
devastating flooding, cyclones, storm surges and even complete submersion of
many of the world’s populous low-lying areas, such as Bangladesh and the Nile
Delta region. Currently, more than 200 million people live on coastal floodplains
around the world, with two million square kms of land and $1 trillion worth of
assets being elevated at less than one metre above current sea level (Stern, 2006).

Thus climate change poses a new type of threat not only because of the expected
temperature and sea-level rises, but also due to a failure to adequately address the
poverty associated with it (Norgaard, 1994). The fourth assessment report (AR4)
of the IPCC (IPCC, 2007b) states that the impacts of human-induced climate
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change are likely to be felt in poor countries and poor communities first. The
IPCC highlights the following as being particularly vulnerable: i) Small Island
Developing States (SIDS), ii) Africa, iii) Mega-deltas (particularly in Asia), and
iv) the Polar Regions. The UN Framework Convention on Climate Change
(UNFCCC, 2005) also recognises Least Developed Countries (LDCs) as being
particularly vulnerable. The most vulnerable 100 countries in the world making
up these three groups are shown in Figure 2.2.

Ericson et al. (2006) estimate that nearly 300 million people inhabit a sample of
40 deltas globally, including all the large mega deltas with an average population
density of 500 people/km2. The largest population resides in the GangesBrahmaputra delta (Bangladesh), where the population density is 1218
people/km2 (World Bank, 2015). The people in this densely populated territory
are severely affected by climate change variables and natural calamities. In terms
of the impacts on human communities, the poor are the most vulnerable to
climate change risks and impacts, as they are highly exposed to the environment
through their living conditions and livelihoods. They have the fewest resources to
prepare and plan for the impacts, and the lowest capacity to respond (Asian Cities
Climate Change Resilience Network (ACCCRN), 2012).
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Figure 2.2 Most vulnerable 100 countries to climate change (source: IPCC, 2007b)

Bangladesh as a low-lying deltaic country located in the northern Indian Ocean,
is ranked as the most vulnerable country to tropical cyclone risk (Peduzzi et al.,
2012). There is a consensus among scientists that, in South Asia, Bangladesh in
particular is the most impacted by climate change amongst the Asian regions. The
Fourth Assessment Report of the IPCC (2007b) states the following as the main
climate change impacts in the region: increased frequency of droughts and floods
affecting local production negatively; sea level rise exposing coasts to increasing
risks, including coastal erosion and increasing human induced pressures on
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coastal areas; and glacier melt in the Himalayas, increasing flooding and rock
avalanches, and decreasing crop yields by up to 30 per cent by the mid-21st
century. The report also maintains that within South Asia, Bangladesh is the most
vulnerable country because of its regional connectivity through geo-physical and
hydrological features, and its reliance on nature for livelihood.

A number of major studies in the past have investigated the causes of the
vulnerability of Bangladesh due to climate change (See: Asian Development
Bank, 1994; Bangladesh Centre for Advanced Studies (BCAS), Resource
Analysis (RA), BCAS-RA-Approtech, 1994; Huq et al., 1998; Karim et al., 1998;
Warrick and Ahmad, 1996). Most of the adverse effects of climate change occur
in the form of extreme weather events, while water-related hazards, such as
floods, droughts, salinity ingress, river bank erosion and tidal bores, are likely to
be exacerbated, leading to large scale damage to crops, employment, livelihoods
and the national economy (Huq et al., 1996; Asaduzzaman et al., 1997;
Choudhury et al., 2005). Small changes in average climatic conditions, however,
can have a big influence on extremes such as floods, cyclones, water surges and
droughts, and these are already noticeable in Bangladesh. These observed
extreme events are briefly discussed below.

2.2.1 Cyclones and storm surges

Cyclones and storm surges threaten coastal communities worldwide. Globally,
the number of cyclones has increased more than threefold from 1970 to 2009
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(EM-DAT: The International Disaster Database, 2015). The strength and number
of major cyclones may be increasing because of higher sea surface temperatures
associated with global warming (Romm, 2012). Tropical cyclones and storm
surges are particularly severe in the Bay of Bengal region. Bangladesh is
especially vulnerable to cyclones because of its location at the triangular shaped
head of the Bay of Bengal, the sea-level geography of its coastal area, its high
population density and the lack of coastal protection systems. During the premonsoon (April–May) or post-monsoon (October–November) seasons, cyclones
frequently hit the coastal regions of Bangladesh. About 40 per cent of the total
global storm surges are recorded in Bangladesh and the deadliest cyclones in the
past 50 years, in terms of deaths and casualties, are those that have struck
Bangladesh (Haque et al., 2012).

Over five million Bangladeshis live in areas highly vulnerable to cyclones and
storm surges. Roughly 55 per cent of the coastal population lives within 100 kms
of the 710 km-long coastal belt of Bangladesh. The majority of the people in this
area are low-income agricultural workers and 70 per cent of them are landless
and relatively asset-poor (WEDO, 2008). Bangladesh's coast has witnessed 14
serious cyclones in the last 50 years and, of these, three (Bhola in 1970, Gorky in
1991 and Sidr in 2007) were catastrophic (Khan, 2008). Cyclone Sidr (November
2007) and Cyclone Aila (May 2009) provide recent examples of devastating
storm surges in Bangladesh. It has been reported by the Government of
Bangladesh (Government of Bangladesh, 2008a) that Cyclone Sidr in 2007 hit
concurrently with a heavy storm of about 215 km/h resulting in a six metre tidal
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wave, which affected about 6,851,147 people from 1,611,139 families in 200
upzilas/sub-districts. This cyclone resulted in 4,234 casualties and 55,282 injuries
(EM-DAT: The International Disaster Database, 2015). It also damaged
approximately 186,971 hectares of crops and 365,670 houses (Islam, 2008). The
livelihoods of 8.9 million people were affected and the damages and losses from
Cyclone Sidr totalled US$ 1.67 billion (GoB, 2008a). Moreover, the Sundarbans
ecosystems were severely affected (up to 30 per cent damage) by Cyclone Sidr
(Khatun and Islam, 2010). Later, severe category 1 Cyclone Aila hit 14 districts
on the south-west coast of Bangladesh on the 25 May 2009. It was the second
major blow to the region in less than two years: many of these areas were still
recovering from the effects of 2007’s Cyclone Sidr when Aila struck (UNICEF,
2015).

Cyclone Aila produced a wind speed of 120km/h and a storm surge three metres
above the normal astronomical tide, which caused 190 deaths, 7,103 injuries and
affected 3.9 million people (EM-DAT: The International Disaster Database,
2015). However, during the past 20 years overall, Bangladesh has managed to
reduce deaths and injuries from cyclone events. For example, the most recent
severe cyclone of 2007 caused 4234 deaths, a 100-fold reduction compared with
the devastating 1970 cyclone where the death toll was estimated at more than
300,000 people. In addition to the immediate death and suffering caused by such
disasters, cyclones also have direct and indirect impacts on general public health,
livelihoods, infrastructure, the economy and sociocultural foundations. They can
also affect access to food and drinking water, and increase the transmission risks
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of infectious diseases, such as diarrhoea, hepatitis, malaria, dengue, pneumonia,
eye infections and skin diseases, thus contributing to the interruption of
livelihoods (Haque et al., 2012).

By most estimates, the intensity and frequency of cyclones is likely to increase in
Bangladesh. Mirza and Paul (1992) estimate that the frequency of cyclones rose
from 0.51/year in 1877-1964 to 1.12/year during 1965-1980. The IPCC (2007b)
also projected that intense and more frequent tropical cyclone activities with
extreme high sea level (excluding tsunamis) are going to increase in this area. A
study by BCAS-RA-Approtech (1994) also reports a 10 per cent increase in the
intensity of cyclones in Bangladesh due to future climate change, leading to
greater economic loss. Using dynamic Regional Climate Model (RCM)-driven
simulations of current and future climates, a study by Unnikrishnan et al. (2006)
indicates a significant increase in the frequency of the highest storm surges for
the Bay of Bengal, despite no substantial change in the frequency of cyclones.

2.2.2 Sea level rise

It is predicted that, Bangladesh will be among the most affected countries in
South Asia, with an expected 2°C rise in the world’s average temperatures within
the next decades (World Bank, 2013b). Rising sea levels, more extreme heat and
intense cyclones will threaten food production, livelihoods and infrastructure, as
well as slow the reduction of poverty (World Bank, 2013b). It has also been
estimated that, sea level rise (SLR) will lead to a potential loss of 15,668 km2 of
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land, which is expected to affect 11 per cent of the population or 5.5 million
people. If the sea level should rise by one metre, this will result in a 20 per cent
loss of land, affecting 14.8 million people. The direct and indirect consequences
of SLR include: saltwater intrusion into surface and groundwater systems,
drainage congestion, and increased water logging potential and devastating
effects on mangroves (WEDO, 2008).

A World Bank study (2000) shows that, a 10 cm, 25 cm and one metre rise in sea
level by 2020, 2050 and 2100 will affect two per cent, four per cent and 17.5 per
cent of total land mass respectively. The UNEP (1989) predicted that a 1.5 metre
sea level rise for the Bangladesh coast by 2030 will affect 22,000 square kms (16
per cent of the total landmass area), with a population of 17 million (15 per cent
of the total population) being affected (Figure 2.3). Since this scenario was
calculated in 1989, the expected rate of sea level rise has been modified because
of uncertainty. At present, the expected rates of change will most likely occur in
about 150 years from now (Sarwar, 2005). However, the number of people likely
to be affected according to the projection of the World Bank (2000) with a one
metre sea level rise (17.5 million) and that of the UNEP (1989) with a 1.5 metre
sea level rise (17 million) is similar in expected outcomes and potential losses.
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Figure 2.3 Potential impact of sea level rise on Bangladesh (source: UNEP, 1989)

2.2.3 Floods and flooding

Bangladesh constitutes only about seven per cent of the area of the combined
catchments of three major eastern Himalayan rivers, the Ganges, the
Brahmaputra and the Meghna (GBM), and the country drains over 92 per cent of
the total annual flow of this GBM system. When monsoon-driven excessive
runoff in these rivers combines with local rainfall, the country is frequently faced
with over-bank spillages and floods, particularly along the major rivers. The
current trend of flooding in Bangladesh is changing: frequency, length and
intensity of floods is increasing, with more damage to people, homes, crops and
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other assets; thus floods have become more unpredictable in terms of onset and
scale (Alam et al., 2007).

The IPCC Special Report on Extreme Events (SREX), prepared by Handmer et
al. (2012) estimates that in a normal year, river spills and drainage congestion
caused inundation of 20–25 per cent of the country׳s total area, but in 1987, 1988
and 1998, floods inundated more than 60 per cent of the country causing the
death toll to rise into the thousands, leaving millions homeless. The 1998 flood
resulted in 1100 deaths and 30 million people were left homeless. The flooding
pattern in Bangladesh points towards an increase in frequency over the years.
Historical and recent data show that during the past 40 years at least, seven major
floods have taken place in Bangladesh. Some of the worst ones occurred during
the years of 1987, 1988, 1998, 2004 and 2007, making an average of one in six
years (Ghatak et al., 2012). Recent studies show that due to the effect of sea level
rise, the densely populated coastal zone of Bangladesh is becoming highly
vulnerable to coastal floods; whereas glacier melts in the Himalayan region
caused flash floods in the mountainous regions and the foothills in Nepal, and
this extends to the northern region of Bangladesh (Ghatak et al., 2012; Rahman,
2011).

Research findings by Alam et al. (1998) suggest that in Bangladesh, under
climate change scenarios, about 18 per cent of current lowlying flooded areas will
be susceptible to higher levels of flooding, while about 12 to 16 per cent of new
areas which are not at risk of flooding currently, will be at risk from varied
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degrees of flooding in the near future. In an average hydrological year, flood
prone areas will increase from about 25 per cent to 39 per cent (Alam et al.,
1998). In Bangladesh, 2007 was a unique year of disaster history. Two major
extreme flood events occurred in July and August, quickly followed by the
category 4 Cyclone Sidr in November. The floods alone caused 3,363 casualties,
affected 10 million people and reduced crop output by at least 13 per cent
(WEDO, 2008). It is reported that by 2030, an additional 14.3 per cent of the
country will become extremely vulnerable to floods, while existing flood-prone
areas will face increased flooding (Deb et al., 2009). The coastal zone,
particularly in the southern areas of the country, will also face increased waterlogging due to increased flood volumes draining and causing increased sea levels
downstream. Thus, the probability of potential damage due to floods in
Bangladesh is likely to increase as a consequence of the increase in the intensity
of extreme precipitation events due to global warming will be felt most keenly in
coastal areas up to and above 100mm/day (Baida and Shrestha, 2007).

2.2.4 Salinity

Salinity is also becoming a long-term problem in Bangladesh and is expected to
be further exacerbated by climate change and sea level rise. Salinity intrusion due
to the reduction of freshwater flow from upstream, salinisation of groundwater
and fluctuation of soil salinity are major concerns in Bangladesh. The anticipated
sea level rise will produce salinity impacts on three fronts: surface water,
groundwater and soil. Increased soil salinity due to climate change will
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significantly reduce food grain production. Even at present, a huge amount of
coastal lands are not being utilized for crop production, mostly due to soil
salinity, and this situation will only be further aggravated under a climate change
scenario (Participatory Research and Development Initiative, 2015a).

Under the present climate change variability, salinity ingress has become a major
hydro-geophysical and social problem in the south-western region of Bangladesh.
During the dry season, salinity is more intense and a lack of suitable drinking
water becomes an acute problem for affected communities. Salinity along the
Bangladesh coast has already encroached over 100 kms inland into domestic
ponds, groundwater supplies and agricultural land, through the various estuaries
and water inlets intertwined with major rivers. The resultant sea-water intrusion
is increasing salinity in coastal drinking water, bringing with it severe health
consequences to surrounding population (Khan and Islam, 2011).

Being an agrarian nation, most of the country’s land areas are used for
agricultural purposes, particularly for rice production since rice is the staple food
of 160 million people in Bangladesh. Coastal Bangladesh, covering 3.22 million
hectares, of which 2 million hectares are cultivable land (Soil Research
Development Institute, 2001), used to have great potential for agricultural
development, but increasing salinity, mainly in the soil root zone, has become the
largest limiting factor (Fleming, 2004; Rahman et al., 2011). In the last 30 years,
salinity intrusion has degraded soil quality to the extent that some farmers cannot
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grow any agricultural crops at all (Ashraf et al., 2002; Rashid et al., 2004). In
1973, about 1.5 million hectares of land was under mild salinity; it increased to
2.5 million hectares in 1997, and to about 3.0 million in 2007. Soil salinity, water
logging and acidification affect annually 3.05 million, 0.7 million and 0.6 million
hectares of cropland respectively. Soil salinity will affect 13 districts in total and
will cover 20.37 per cent of the total paddy area, with a potential loss of 395,000
tonnes of rice (MoEF, 2008; Deb et al., 2009).

Coastal people rely heavily on tube-wells, rivers, and ponds for their drinking
water and cooking. Although the Food and Agriculture Organisation's (FAO)
allowable water salinity level for human consumption is less than half a gram per
kilogram of water (ppt), river salinity in some coastal districts reaches as high as
four grams in the rainy season and an alarming 13 grams per kilogram in the dry
season. Seawater, which is extremely harmful for humans, contains 35 grams of
salinity per kilogram of water. Approximately 20 million of the 37 million people
living on these coasts (over 57 per cent) are adversely affected by such salinity in
their drinking water (Khan and Islam, 2011). The Sundarbans ecosystem is also
at risk due to increased salinity, which in turn affects forest biodiversity and the
population depending on its resources (PRDI, 2015b).

2.2.5 Drought

Causes of drought in Bangladesh are also related to climate variability and nonavailability of surface water resources. The immediate cause of a rainfall shortage
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may be due to one or more factors, including absence of moisture in the
atmosphere or large-scale downward movement of air within the atmosphere,
which suppresses rainfall. Changes in such factors involve changes in local,
regional and global weather and climate (FAO, 2007).

Overall, climate change may be seen to pose a serious threat to agriculture, food
security and the nutritional status of ordinary people in Bangladesh. The impacts
of climate variability and change in the form of drought cause additional risks for
agriculture. During the last 50 years, Bangladesh has suffered about 20 periods of
drought. The drought conditions in north-western Bangladesh in recent decades
led to a shortfall in rice production of 3.5 million tons in the 1990s. Current
severe drought can affect the yield in 30 per cent of the country, reducing
national production by 10 per cent by 2030 (Bangladesh Centre for Advanced
Studies, 2010). Drought affects annually about 2.32 million hectares in the Kharif
season (November-June) and 1.2 million hectares of cropland during the Rabi
season (July-October). About 49 districts of Bangladesh and 59 per cent of the
total area used for rice production will be affected due to droughts by 2030
(MoEF, 2008; Deb et al., 2009). High temperatures followed by drought were
found to reduce the yields of the high-yielding Aus, Aman and Boro rice. The
estimates show that about 55 to 62 per cent of rice yields (58.5 per cent) and 2.43
per cent of total production will be affected due to drought by 2030 (MoEF,
2008; Deb et al., 2009).
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2.3 The status of women in rural Bangladesh

Bangladesh is a resource-limited and overpopulated country where society is
highly stratified, and services and opportunities are determined by gender, class
and location. However, women make up nearly half of the population, which
means they present a huge potential resource to be utilised for the socioeconomic development of the country. About 80 per cent of women live in rural
areas (BBS, 2013c). The traditional society of Bangladesh is ruled by patriarchal
values and the expected norms of female members of the society are
subordination, subservience, subjugation and segregation. These result in the
discrimination of women from birth, leading to the deprivation of their access to
all opportunities and benefits in family and societal life; thus women are put in a
most disadvantageous position (Islam and Sultana, 2006). Bangladesh’s sociocultural environment contains pervasive gender discrimination, so girls and
women face many obstacles to their development. Girls are often considered to
be financial burdens on their family, and from the time of their birth, they receive
less investment in their health, care and education (UNICEF, 2010).

Education is a social phenomenon that strongly influences women’s control of
their own future, but low levels of female education have been frequently cited in
Bangladesh (Hossain and Tisdell, 2003; Islam and Sultana, 2006; Koenig et al.,
2003). Lack of education is one of the main factors that deters women from equal
participation in socio-economic activities with their male counterparts and helps
to perpetuate the inequality between the sexes. The female literacy rate is lower
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compared to males for the age group of 15-45 years, both in rural and urban
areas. The female literacy rate is 44.5 per cent in rural areas compared to 51.2 per
cent for males. In urban areas, the female literacy rate is 60.8 per cent compared
to 67.7 per cent for males, so a rural/urban divide is particularly obvious here
(BBS, 2013b).

Bangladesh’s rates of child marriage and adolescent motherhood are among the
highest in the world. The legal age of marriage is 18 for girls, however, threequarters of women aged 20-49 are married before the age of 18. The practice of
arranging child marriages remains common, especially in rural areas and in urban
slums, where many families believe that the onset of puberty signifies readiness
for marriage (UNICEF, 2010). A woman is, on average, married before she is
twenty, often to a man at least ten years older. Bangladesh also has one of the
world’s highest rates of adolescent motherhood. One in four women starts
childbearing before the age of 20 (National Institute of Population Research and
Training, 2015). Maternal mortality rates also remain extremely high. Poor
maternal health is the result of early marriage, and women’s malnutrition, a lack
of access to and use of medical services, and a lack of knowledge and
information, contributes to this (UNICEF, 2010). Most women give birth without
a skilled attendant. Despite an increase in health facilities nationally, 85 per cent
of deliveries still take place at home. A woman’s lifetime risk of dying in
pregnancy or childbirth is one in 51, compared to one in 47,600 in Ireland (the
best performer) (UNICEF, 2009). About 12,000 women die every year from
pregnancy-related complications or in childbirth in Bangladesh (GoB, 2008b).
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Thus, overall, maternal health and mortality can be linked with women’s low
status in households and their restricted mobility more generally (UNICEF,
2010).

Over the years, government, NGOs and development partners have been working
towards greater women’s development and the implementing of a series of
development interventions for eliminating gender discrimination. Secondary
school education is becoming more frequent for women and, as a result, their
health status is improving (ADB, 2001). A profound change for young and
adolescent girls has been the introduction of cash for school and stipend
programmes in the education sector, which has increased girls’ attendance at
school overall. Girls now outnumber boys in primary and secondary schooling
(GoB, 2008b). However, net attendance rates in secondary education are still
extremely low, at only 53 per cent for girls and 46 per cent for boys. In tertiary
education, there are only six girls for every 10 boys, well below the Millennium
Development Goal target of full equality (UNICEF and BBS, 2010). Female
adult literacy rates increased from 27.4 per cent in 1997 to 53.7 per cent in 2011
(BBS, 2013b). Increased literacy directly relates to increased employment
opportunities for women. Women migrants, mostly from female-headed
households (FHHs), now contribute a major share of the informal urban labour
market (Gibson et al., 2004). Due to increased access to services and cash, more
women are now able to use health services. As a result, female life expectancy
increased from 58.1 years in 1997 to 70.2 years in 2011 (WHO, 2011). Women’s
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participation in politics and administration, which was negligible in the past, also
increased.

The status of a woman comes from her family and while her role includes the
maintenance of her family as a social institution and as an economic entity, the
decision-making powers and economic control are almost always in the hands of
men. Within the family, women’s roles in decision making are very low. All
decisions regarding income related activities are made by men. Often, women are
not able to make any decisions about family matters without male involvement.
In the past, even reproductive decisions were made by men (UNICEF, 2001).
Due to dependency on a male person in their family, women’s organizational
participation is also low. In almost all cases, males discourage women from going
outside and from participating in any formal training (Asaduzzaman, 2002).
Given the structure of Bangladeshi society, women are not only dependent on
men to provide for them materially, but also for protection. A woman without
male protection is open to various forms of male harassment, as well as female
disapproval. If they are young, then fear for their sexual security and virtue is an
additional element in their feelings of general insecurity (UNICEF, 2001; CARE,
2006). Sen (2000) states that present gender systems are oppressive to women in
two ways: i) unequal access to resources and divisions of labour within and
outside the home; and ii) non-recognition of the work of household reproduction.

However, gradual change in social attitudes has occurred over the last few years.
As a consequence, many women can now take advantage of new economic and
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social opportunities, adding significant improvements in key development
indicators. Women have made important gains in the formal labour market in the
past twenty years, mainly due to increased participation in the garment sector and
an NGO-led microcredit revolution that targets women. The participation of
women in the RMG (Ready Made Garments) sector is well known. The RMG
sector employs 3.6 million people, of whom 80 per cent are women, the majority
coming from rural areas (BGMEA, 2015). Gibson et al. (2004) found that key
features of women’s livelihoods in Bangladesh are breaking new ground; the
situation for women is very dynamic as increases in non-farm work and
urbanisation of rural life are affecting society more generally. Women’s
contribution to readymade garment exports and crop production, as well as their
contribution to the remittance economy is increasing day by day. However, poor
women especially, work in employment that is poorly paid, insecure and often
seasonal. From a poverty perspective, the challenges faced by these women are
that they make up a huge pool of poor labourers with limited options, low
mobility, low status and little security (CARE, 2006). Thus exploitation is rife.

Increased access to microfinance also has helped transform some women’s
household labour into cash contributions to the household income. Following the
footsteps of the Grameen Bank's minimalist credit strategy, 3 a number of NGOs
in Bangladesh (e.g. BRAC, ASA) have been targeting rural women who suffer

3

Grameen Bank has offered credit almost exclusively to poor women from households that own
no farmland or other significant assets. The programme is ‘minimalist’, specializing in the
delivery of small loans for a short duration at a reasonable rate of interest. All borrowers must
make a commitment to a compulsory saving regime, which acts as a form of loan default
insurance programme.

38

different types of socio-economic subjugations. Although NGOs are doing a good
job, it would perhaps be too much to expect that the NGOs themselves could
make all rural women resourceful and empowered (Bayes, 2015). The debate
tends to persist as to whether provisions of credit for poor women could ever
significantly change the social equations at the village level in which this sub-set
of the population live. Critics tend to suggest that while a marginal increase in
income and assets can enhance well-being and economic security, the increase
could be too little to affect the pervasively entrenched political and economic
relations present there, as well as the long-held cultural beliefs (Bayes, 2015).

In spite of some positive outcomes, however, gender inequalities, especially in
rural areas with respect to: enjoyment of human rights; political freedom and
economic status; land ownership; housing conditions; exposure to violence; and
education and health are still major concerns for Bangladesh, as overall they
make women more vulnerable to social, environmental and political changes.
Women’s household roles (overburdened by family activities), poverty, social
position and established religious norms and values act as a hindrance to
overcoming these entrenched positions (Islam, 2009).

Although some rural women do have access to property, employment and credit
through the country’s legal system, this access remains limited by social norms
and customs. Women play an important role in a wide range of incomegenerating activities, but their contribution to the national economy is largely
unaccounted for. Apart from household work (also not recognised officially),
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rural women are actively involved in farm activities ranging from the selection of
seed to the harvesting and storing of crops. Despite their crucial role in
agriculture, the general undervaluing of women by society deprives them of
equitable economic opportunities, status, and access to resources. They are not
even considered as farmers, as it is the men who market the produce and control
the income (The Daily Star, 06 May 2015a). In 2014, a joint research project by
the Manusher Jonno Foundation (MJF) and the Centre for Policy Dialogue (CPD)
revealed that women who work as unpaid workers accounted for 45.6 per cent of
the total employed in agriculture. The research also estimated the value of
women’s unpaid work contribution to agriculture, other informal sectors and to
the household to be 76.8 per cent of the total GDP for the 2013-14 fiscal year.
Thus, women’s contribution to these sectors must be quantified when
determining a country’s GDP, particularly in Bangladesh, where 89 per cent of
the country’s women are engaged in such informal sectors and do not get any
payment for their work, despite its essential contribution to society (CPD and
MJF, 2014).

Women’s involvement in rural production activities includes: raising seedlings,
gathering seeds, post-harvesting, cow fattening and milking, goat farming,
backyard poultry rearing, pisciculture, agriculture, horticulture, food processing,
cane and bam works, silk reeling, handloom weaving, garment making, fishnet
making, coir production and handicrafts (WEDO, 2008). Similar activities by
rural women were found in a study by Asaduzzaman et al. (2004). A significant
number of rural women, particularly from extremely poor landless households,
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also engage in paid labour in construction and earthwork and field-based
agricultural work, activities that traditionally have fallen within the male domain
(WEDO, 2008). Rural women are often dependent on the natural environment for
their livelihood. Maintenance of households and women’s livelihood are,
therefore, directly impacted by climate related damage to or scarcity of natural
resources (UNIFEM, 2008).

Overall, however, there is not enough research into the specificities of women’s
livelihood and their vulnerabilities in rural Bangladesh, especially in the coastal
areas to gain an accurate picture if the situation many find themselves in. Thus, a
gendered approach to research is therefore important in order to identify women’s
livelihood options and outcomes, vulnerabilities to crisis, and their different
capacities and coping strategies in order to design effective long-term adaptation,
mitigation, and resilience programmes.

2.4 Climate change impact on women’s livelihoods

“Gender inequalities intersect with climate risks and vulnerabilities. Women’s
historic disadvantages — their limited access to resources, restricted rights and a
muted voice in shaping decisions — make them highly vulnerable to climate
change.”- Human Development Report 2007/08 (UNDP, 2007).

Gender discrimination is one of the most striking dimensions and indicators of
inequality; however, it is often overlooked in climate change-related discussions
and interventions. Although climate change affects everyone, it is not gender
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neutral. Climate change magnifies existing inequalities, reinforcing the disparity
between women and men in their vulnerability towards and capacity to cope with
climate change (UNDP, 2007; Mitchell et al., 2007). Women, as the majority of
the world’s poor, are the most vulnerable to the effects of climate change
(WEDO, 2007). Three reasons are provided for the increased severity of climate
change effects on women than men. These are: biological and physical
differences between men and women; pre-existing social norms; and values that
have intensified a new form of gender discrimination (UN WomenWatch, 2009).

The gender gap provides reasonable grounds for the expectation that women and
men will generally be affected differently by the effects of climate change and
will therefore respond to and benefit differently from climate protection and
adaptation measures (Masika, 2002; Mitchell et al., 2007; World Bank, 2011b;
Ashby et al., 2012). Women are more vulnerable both to short term recurring
climatic events and long term climate induced changes, because of gender
differences in socially constructed roles and responsibilities that affect mobility,
social networks and access to information and local institutions, as well as access
to, control and ownership of assets (BCAS, 2010; Arora-Jonsson, 2011).

In developing countries like Bangladesh, more women die during natural
disasters compared to men, because they are not adequately warned, cannot swim
well or cannot leave the house alone due to cultural constraints (UNFCCC,
2005). Moreover, lower levels of education reduce the ability of women and girls
to access information, including early warning systems and resources, or to make
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their voices heard. Bangladesh often experiences natural hazards and, over time,
most water related hazards will be exacerbated due to climate induced effects
(Ahmed, 2005). An Oxfam International’s report (2009) on the impacts of the
2004 Asian Tsunami on women raised alarm about gender imbalances, since the
majority of those killed and among those least able to recover were women. In
Ache, Indonesia, for example, more than 75 per cent of those who died were
women, resulting in a male-female ratio of 3:1 among the survivors. Cyclonic
storm surge is a common natural hazard in coastal Bangladesh. Following the
cyclone and flood disasters of 1991, it was revealed that among women aged 2044; the death rate was 71 per 1000, compared to 15 per 1000 for men (UNEP,
2005). During Cyclone Sidr which hit in 2007, the gender gap in mortality rates
was 5:1, specifically implying that there may be cultural reasons as to why
women were reluctant to use cyclone shelters. During cyclones and floods,
women, including adolescent girls, suffer the most as they find it difficult to
quickly move to safety before and after any disaster hits (WEDO, 2008).

In developing countries, women are heavily engaged in resource-dependent
activities such as agriculture and forest management (Dankelman and Davison,
1988; UN WomenWatch, 2009). Climate variability directly affects natural
resource bases and, thus, resource dependent activities. Therefore, women are
likely to be affected more severely than men due to their overwhelming
dependency and low technical knowledge regarding how to adapt to unexpected
situations (Baten and Khan, 2010). Climate change, which reduces crop yields
and food production particularly in developing countries, affects women’s
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livelihood strategies and food security, and therefore, their right to food. Rural
women’s lack of access to and control over natural resources, technologies and
credit mean that they have fewer resources to cope with seasonal and episodic
weather and natural disasters. Consequently, traditional roles are reinforced,
girls’ education suffers, and women’s ability to diversify their livelihoods is
diminished (Masika, 2002; Denton and Parikh, 2003).

Every year, more than 100 million women and girls are affected by natural
disasters (UNISDR, 2012). Many will bear the brunt of recurring cyclones, sea
level rise, floods, storms or droughts. On 13 October, 2012, UNISDR declared
that women and girls were the focus of that year’s theme for the International
Day for Disaster Reduction. The UNDP, DFID, UNEP, World Bank and other
organizations have also taken some initiative to address women’s vulnerability in
some regions in Asia-pacific and Africa. In Bangladesh, though, very limited
initiatives have been undertaken. As such, it is very difficult to find specific
studies about women’s vulnerabilities, adaptation and coping mechanisms in
coastal areas of Bangladesh. However, some studies have been conducted in
other areas and other dimensions of research that give some ideas about gender
inequalities in relation to climate change impacts in Bangladesh.

Under the prevailing social and economic circumstances, Bangladeshi women are
lagging far behind their male counterparts. Women’s and men’s responses to
these crisis situations, as well as their abilities to cope with them, to a very large
extent reflect their status, roles and positions in society: because of gender based
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inequalities, girls and women are typically at higher risk than men and boys (UN,
2004; Enarson, 2002; Chew and Ramdas, 2005). In Bangladesh, women are
adapting to climate change in traditional ways. The majority of them, however,
do not have enough understanding about the effectiveness of each of the
preparedness measures available, as well as their limitations. Often these
measures do not help them because of the magnitude of disasters (WEDO, 2008).

As reported by the gender disaster workshop in Ankara (DAW-UNISDR, 2001),
“Women’s human rights are not comprehensively enjoyed throughout the
disaster process. Economic and social rights are violated in disaster processes if
mitigation, relief, and reconstruction policies do not benefit women and men
equally. The right to adequate health care is violated when relief efforts do not
meet the needs of specific physical and mental health needs throughout their life
cycle, in particular when trauma has occurred. The right to security of persons is
violated when women and girls are victims of sexual and other forms of violence
while in relief camps or temporary housing. Civil and political rights are denied
if women cannot act autonomously and participate fully at all decision-making
levels in matters regarding mitigation and recovery” (DAW-UNISDR, 2001,
Summery of Debate, Section B, p. 10).

While awareness of climate change and its impacts have risen dramatically since
the original agreement of COP 15 in 2009, some key areas have been missing
from the debate, and the gendered nature of climate change is one of them.
International climate change policy makers have long neglected the gender
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dimension of climate change, as well as other social and political factors. Even
though vulnerability to environmental degradation and natural hazards have been
linked to poverty, gender and other social dimensions, there has been little
analysis on both the positive and negative impacts of climate change on gender
and social relations. Overall, women are poorly represented in planning and
decision-making processes in climate change policies, limiting their capacity to
engage in political decisions that can impact upon their specific needs and
vulnerabilities (Enarson, 2002; Climate Alliance, 2005).

Given the gender differential in vulnerability, it is important to have social
assessments and institutional analyses that include gender based experiences in
collective actions and support from local institutions and social networks for
developing inclusive strategies for increased climate resilience. Gender-sensitive
analysis is also important in planning for full and equitable recovery in the case
of frequent climatic events, such as floods and cyclones, whose frequency and
intensity are expected to rise with climate change. Furthermore, gender-sensitive
analysis is important in ensuring women’s participation in long term climate
change adaptation strategies, which might have been previously constrained due
to the traditional social norms and values in Bangladesh. Keeping the above
discussions in mind, this study addresses climate change as a gendered issue by
examining climate change vulnerabilities from the perspective of rural women,
the types and level of their vulnerability, and makes recommendations as to how
gender disparities may be addressed in the context of a climate changing future.
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Chapter 3
Theoretical Framework and Research Methods

This chapter provides an outline of the theoretical framework and research
methods used in this study. Under the theoretical framework, it firstly provides an
understanding of the Sustainable Livelihood Framework (SLF) that is used in this
thesis to assess the livelihood of women in the context of climate variability and
extremes. Secondly, this chapter briefly presents the concept of ‘vulnerability’
and how this was assessed in respect to different climate change effects. The
chapter then describes the research approach, the selection of the study area, the
methods of data collection and the data analysis. Under data analysis, the chapter
specifically explains the two methods of vulnerability measurements, the
Livelihood Vulnerability Index (LVI) and the IPCC-LVI, that are used to
estimate the vulnerability index for women in the study area.

3.1 The Sustainable Livelihood Framework (SLF)

The word ‘livelihood’ can be defined in many ways. These definitions attempt to
capture the broad notion of livelihoods, which are understood as “the capabilities,
assets (including both material and social resources) and activities required for a
means of living” (Chambers and Conway, 1992; p.6). The concept of livelihood
extends to "the command an individual, family, or other social group has over an
income and/or bundles of resources that can be used or exchanged to satisfy its
needs. This may involve information, cultural knowledge, social networks and
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legal rights, as well as tools, land or other physical resources” (Blaikie et al.,
1994; p.23). The goal of any livelihoods strategy is to develop self-reliance.
According to Ellis (2000), the ‘livelihoods’ concept is a realistic recognition of
the multiple activities, in which households engage to ensure their survival and
improve their well-being.

Acknowledging the pressure caused by enormous population, Chambers and
Conway (1992) developed the idea of ‘Sustainable Livelihoods’ with the
intention of enhancing the efficiency of development cooperation programmes of
international agencies worldwide. According to them, “a livelihood is sustainable
when it can cope with and recover from stresses and shocks and maintain or
enhance its capabilities and assets both now and in the future, while not
undermining the natural resource base” (Chambers and Conway, 1992; p.9). The
analytical framework of the sustainable livelihood was first revealed by Ian
Scoones as that which investigates the role of livelihood resources and
institutional processes within the sustainable livelihood approach (Scoones,
1998). Later, this understanding of the sustainable livelihood framework was
modified and elaborated upon by various development agencies. In 1999, the UK
government’s Department for International Development (DFID) introduced a
new version of the sustainable livelihood framework, which is often called the
DFID framework in livelihood literature (DFID, 1999). This new framework
added important components, such as a ‘Vulnerability Context’, which introduces
more elaborate discussion on this framework. The framework emphasizes the
main factors that influence livelihoods, and it allows us to know the inner
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relationships among these factors. The DFID’s framework is centered on people
and does not aim to show the model of reality, rather, it helps the stakeholders to
engage in ‘structured and coherent debate’ about the many factors that influence
livelihoods, their relative value and the way in which they interact (DFID, 1999;
p.1). The main feature of this framework is obviously ‘Livelihood Assets’, which
is comprised of five important capitals that are discussed later under section
3.1.2.

The DFID Sustainable Livelihood Framework (SLF) has been found to be a
useful tool for livelihood analysis, which is represented as a methodological
framework (Ellis, 2000). This framework was also popularized by other
international NGOs, such as Cooperative for Assistance and Relief Everywhere
(CARE), the International Union for Conservation of Nature (IUCN), OXFAM,
the UNDP, etc. Consequently, the present study uses the concept of the SLF to
examine the livelihood of women in the coastal areas of Bangladesh, and is
discussed further under the following sub-headings.

3.1.1 Core concepts of the Sustainable Livelihood Framework (SLF)

The Sustainable Livelihood Framework has six core principles that should not be
compromised, though the Framework is flexible in its application. DFID
describes these core concepts as:

People-centred: People rather than the resources are used as the priority concern
in this livelihoods approach, since problems associated with development are
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often rooted in adverse institutional structures that are impossible to overcome
through simple asset creation. The Framework fully involves people and respects
their views, and supports people as they achieve their own livelihood goals.

Holistic: A holistic view is aspired to which understands the stakeholder's
livelihoods as a whole, with all facets included. It is non-sectoral and applicable
across geographical areas and social groups. It recognises multiple influences on
and multiple actors involved with people. Essentially, it seeks to achieve multiple
livelihood outcomes that are determined by people.

Dynamic: Just as people's livelihoods and the institutions that shape them are
highly dynamic, so is the approach to learning from changes. It helps people in
mitigating negative impacts, whilst supporting positive effects.

Building on strengths: A central issue of the approach is the recognition of
everyone's inherent potential for his/her removal of constraints and realisation of
potentials. This will contribute to the stakeholders’ robustness and ability to
achieve their own objectives.

Macro-micro links: Development activity tends to focus at either the macro or
the micro level, whereas the SLF tries to bridge this gap in stressing the links
between the two levels.

Sustainability: A livelihood can be classified as ‘sustainable’ when it is resilient
in the face of external shocks and stresses, when it is not dependent upon external
support, when it is able to maintain the long-term productivity of natural
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resources and when it does not undermine the livelihood options of others
(Sneddon, 2000; Kollmair and Gamper, 2002).

3.1.2 Modelling the Sustainable Livelihoods Framework (SLF)

Figure 3.1 illustrates the SLF that serves as an instrument for the investigation of
people’s livelihoods. The framework depicts stakeholders as operating in a
context of vulnerability, within which they have access to certain assets. These
gain their meaning and value through the prevailing social, institutional and
organisational environment (transforming structures and processes). This context
decisively influences the livelihood strategies that are open to people in pursuit of
their self-defined beneficial livelihood outcomes. The Framework (Figure. 3.1)
consists of a number of key elements, these are:
i)

Livelihood assets

ii)

Vulnerability context

iii)

Transforming structures and processes (policies, institutions and
processes)

iv)

Livelihood strategies

v)

Livelihood outcomes
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Figure 3.1 The Sustainable Livelihoods Framework (DFID, 1999)

i) Livelihood capital/assets

The livelihoods approach is concerned first and foremost with people. So an
accurate and realistic understanding of people’s strengths (here called “assets” or
“capital”) is crucial in order to analyse how they endeavour to convert their assets
into positive livelihood outcomes (Bebbington, 1999). Assets refer to the
resource base of people. Assets are often represented as a pentagon in the SLF,
consisting of the following five categories: manpower with different skills
(human capital); natural resources (natural capital); monetary resources (financial
capital); social networks of various kinds (social capital); and physical
reproducible goods (physical capital) (Figure 3.2). Since the importance of the
single categories varies in association with the local context, the asset pentagon
(see Figure 3.2) offers a valuable tool for visualising these settings and
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demonstrating dynamic changes over time through constantly shifting shapes of
the pentagon (Kollmair and Gamper, 2002).
Figure 3.2 The Asset Pentagon (DFID, 1999)

The asset pentagon lies at the core of the livelihoods framework ‘within’ the
vulnerability context. The pentagon was developed to enable information about
peoples’ assets to be presented visually, thereby bringing to life important interrelationships between the various assets. The shape of the pentagon can be used
to show schematically the variation in peoples’ access to assets (DFID, 1999).
The centre point of the pentagon, where the lines meet, represents zero access to
assets while the outer perimeter represents maximum access to assets. In that way
a complete pentagon represents the availability of adequate resources for
livelihood operation, while a squeezed pentagon represents the opposite. On the
basis of resource availability, different shapes of pentagons can be drawn for
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different communities or different social groups within the same communities.
These five capitals form an ‘asset pentagon’ which lies at the core of the SLF.
These categories are discussed below:

i)

Human capital: Human capital represents the skills, knowledge,
ability to labour and good health that together enable people to pursue
different livelihood strategies and achieve their livelihood objectives.
At a household level, human capital is a factor of the amount and
quality of labour available; this varies according to household (HH)
size, skill levels, leadership potential, health status, etc. While human
capital is partly related to HH size, much also depends upon the level
of education, experience, age and gender profiles, occupations and so
on.

ii)

Natural capital: Natural capital is the term used for the natural
resource stocks from which resource flows and services (e.g. food
cycling, disaster protection) useful for livelihoods are derived. There
is a wide variation in the resources that make up natural capital, from
intangible public goods, such as the atmosphere and biodiversity, to
divisible assets used directly for production (trees, land, etc.). Within
the SLF, the relationship between natural capital and the vulnerability
context is particularly close. Many of the shocks that devastate the
livelihoods of the poor are themselves natural processes that destroy
natural capital (e.g. cyclones that destroy forests, floods and saline
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water that destroy agricultural land) and seasonality is largely due to
changes in the value or productivity of natural capital over the year.

iii)

Social capital: In the context of the SLF, social capital is taken to
mean the social resources upon which people draw in pursuit of their
livelihood objectives. These are developed through networks and
connectedness, membership in more formalised groups and social
relations and trust, reciprocity and access to wider institutions in
society. The quality of the networks is determined by the level of trust
and shared norms that exist between network members. People use
these networks to reduce risks, access services, protect themselves
from deprivation and to acquire information on lower transection
costs.

iv)

Physical capital: Physical capital comprises the ‘basic infrastructure’
and ‘producer goods’ needed to support livelihoods. Infrastructure
consists of changes to the physical environment that help people to
meet their basic needs and to be more productive, whereas producer
goods are the tools and equipment that people use to function more
productively. The components of ‘basic infrastructure’ and ‘producer
goods’ include affordable transport, secure shelter and buildings,
adequate water supply and sanitation, clean, affordable energy and
access to information.
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v)

Financial capital: Financial capital denotes the financial resources
that people use to achieve their livelihood objectives. The two main
sources of financial capital are ‘available stocks’ and ‘regular inflows
of money’. Available stocks can be held in several forms, such as
cash, bank deposits or liquid assets, such as livestock and jewellery,
or resources obtained from credit-providing institutions. Regular
inflows of money include earned income, pensions, other transfers
from the state and remittances.

MacLeod (2001) proposes to include analysis of political capital in livelihood
assets. This goes beyond social capital, in that an individual’s stock of political
capital will determine their ability to influence policy and the processes of
government. An understanding of political capital is important in determining the
ability of households and individuals to claim rights. However, it has limited
implications for vulnerable groups, like women in Bangladesh, because of low
organisational participation and low decision making capacity in any sphere of
their life.

Assets on which households or individuals draw to build their livelihoods are at
the centre of the SLF. Therefore, the SLF requires a realistic understanding of
these assets in order to identify what opportunities they may offer or where
constraints may lie (Rakodi, 1999; 2002). The present study has also considered
the assets of the SLF as the main focus of the livelihood assessment.
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ii) Vulnerability context

The vulnerability context forms the external environment in which people exist
and how their asset status can be directly impacted (Devereux, 2001). It is
comprised of trends (i.e. demographic trends, resource trends, trends in
governance), shocks (i.e. human, livestock or crop health shocks; natural hazards,
like cyclone or salinity increase; economic shocks; situations of political unrest;
conflicts in the form of national or international wars) and seasonality (i.e.
seasonality of prices, products or employment opportunities) and represents the
part of the framework that lies furthest outside of a stakeholder’s control. Not all
trends and seasonality must be considered as negative; they can also move in
favourable directions too. The ‘vulnerability’ concept is discussed further in
section 3.2 of this chapter.

iii) Transforming structures and processes
Transforming structures and processes occupy a central position in the SLF.
Transforming structures and processes represent the institutions, organisations,
policies and legislation that shape livelihoods. They are of central importance as
they operate at all levels and effectively determine access, terms of exchange
between different types of capital and returns to any given livelihood strategy
(Shankland, 2000; Keeley, 2001; Kollmair and Gamper, 2002). ‘Structure’ and
‘Processes’ can be described in similar terms as the ‘hardware’ and ‘software’ of
a computer. Structures can be described as the ‘hardware’ (private and public
organisations) that implement policy and legislation, deliver services, purchase,
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trade and perform all manner of other functions that affect livelihood (DFID,
2000). Complementary to these structures, processes constitute the ‘software’
determining the way in which structures and individuals operate and interact.
There are many types of overlapping and conflicting processes that operate at a
variety of levels and, like software, they are crucial and complex (DFID, 1999;
Kollmair and Gamper, 2002).

iv) Livelihood strategies
Livelihood strategies comprise the range and combination of activities and
choices that people undertake in order to achieve their livelihood goals. They
have to be understood as a dynamic process in which people combine activities to
meet their various needs at different times and on different geographical or
economical levels. People’s direct dependence on asset status and transforming
structures and processes becomes clear through the position they occupy within
the framework. When considering livelihood strategies and issues connected to
the SLF in general, it is important to recognise that people compete (for jobs,
markets, natural resources, etc.), which makes it difficult for everyone to achieve
simultaneous improvements in their livelihoods. The poor are themselves a very
heterogeneous group, placing different priorities in a finite, and therefore highly
disputed, environment. An application of the SLF offers the advantage of being
sensitive to such issues in a differentiated manner (DFID, 1999; Kollmair and
Gamper, 2002).

58

v) Livelihood outcomes

Livelihood outcomes are the achievements of livelihood strategies, such as more
income (e.g. cash), increased well-being (e.g. non material goods like selfesteem, health status, access to services, sense of inclusion), reduced
vulnerability (e.g. better resilience through an increase in asset status), improved
food security (e.g. increase in financial capital in order to buy food) and a more
sustainable use of natural resources (e.g. appropriate property rights). Tangible
outcomes allow for an understanding of the 'output' or application of current
factors within the livelihood framework; they demonstrate what motivates
stakeholders to act as they do and what their priorities are. They might give us an
idea of how people are likely to respond to new opportunities and which
performance indicators should be used to assess support activity. Livelihood
outcomes directly influence the assets and dynamically change their form of
pentagon in terms of the weighting given to specific categories, offering a new
starting point for other strategies and outcomes (DFID, 1999; Kollmair and
Gamper, 2002).

3.1.3 Application of the Sustainable Livelihood Framework (SLF) around the
world and its relevance to this study

The use of the SLF in the late 1990s grew exponentially. Many organisations
used its principles and developed their own frameworks. The UK Department for
International Development (DFID) made an enormous investment in this area
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from 1997- 2002. This investment led to the significant implementation of the
framework within the wider international community (Overseas Development
Institute, 2003). The SLF is now being applied and adapted to different
development challenges, particularly community-driven development, making
markets work for the poor, food security, climate change and disaster-risk
reduction (Institute of Development Studies, 2011). The range of applications of
the SLFs today is really inspiring. It is now the norm to use the term ‘livelihood’
instead of ‘employment’. The language has changed significantly in the last 15
years―from thinking about an ‘adequate’ and ‘decent’ standard of living to
‘livelihoods strengthening’, ‘livelihoods diversification’, and beyond that, linking
to discourses on climate change, resilience, and power― which present important
steps in moving forward (IDS, 2011).

From 1997, the DFID integrated the framework in its program for development
cooperation. The framework is used in many ways all around the world. This is
seen in: the Western Orissa Rural Livelihoods Project (WORLP) in India; the
Livelihoods-centred approaches to Disaster Risk Reduction in Nepal; Changing
climates, changing lives: adaptation strategies among pastoral and agro-pastoral
communities in Ethiopia and Mali; and, the Khanya-aicdd project in South Africa
for community driven development, including key governance issues (IDS,
2011). However, Sustainable Livelihood Frameworks are also being used with
some modification by agencies like CARE International, Practical Action, the
Canadian International Development Agency (CIDA), and some other NGOs.
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Modified sustainable livelihood frameworks are also being used to improve the
livelihoods of people living in poverty and in the reduction of climate change
vulnerabilities. Some instances of these are: the Adaptation to Climate Change in
Tajikistan (ACCT) project; the Climate Vulnerability and Capacity Analysis
(CVCA) process project in Ghana; and the Practical Action project in Bangladesh
(IDS, 2011; CARE, 2009). It has been proven that the Sustainable Livelihood
Framework can be used successfully worldwide to address the livelihoods of
targeted people (e.g. poor, women, people of disaster prone areas). The capacity
of this framework to assess the level of vulnerability, adaptability and resilience
makes it a useful tool for livelihood studies, which can help with advancing the
policies aimed at sustainable development. Consequently, based on the research
theme and the objectives that were outlined in chapter 1, the present study finds it
a useful and appropriate model to be applied to the assessment of the livelihood
of women in a climate vulnerable context in Bangladesh. Therefore, the SLF has
been chosen as the main research model to be utilised in the present study.

3.2 Understanding and assessing vulnerability

Originally, the concept of vulnerability was rooted in the study of natural hazards
(Hewitt, 1983). Nowadays, vulnerability is a central concept in a variety of
research contexts, including natural hazards and disaster management, ecology,
public health, poverty and development, rural livelihoods and famine,
sustainability science, land change, and climate impacts and adaptation (Füssel,
2009). In global change and climate change research, vulnerability is an
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integrative measure of the threats to a system (IPCC, 2001). There are many
different definitions of vulnerability, but a common phenomenon across
definitions is the link between vulnerability and risk. According to Chambers
(1989; p.1), “vulnerability refers to exposure to contingencies and stress, which is
defencelessness, meaning a lack of means to cope without damaging loss". Adger
(1999, p. 249) defines vulnerability as: “The exposure of individuals or collective
groups to livelihood stress as a result of the impacts of such environmental
change”. Climate change vulnerability studies combine natural and social science
perspectives. Wisner et al. (2004, p. 11) refine the common-sense meaning of
vulnerability as being “the characteristics of a person or group and their situation
that influence their capacity to anticipate, cope with, resist and recover from the
impact of a natural hazard (an extreme natural event or process)”. They further
explain that vulnerability involves a combination of factors that determine the
degree to which someone’s life, livelihood, property and other assets are put at
risk by a discrete and identifiable event (or series or ‘cascade’ of such events) in
nature and in society.

Thus, vulnerability is a set of prevailing or consequential conditions, which
adversely affect the community's ability to prevent, mitigate, prepare for or
respond to hazard events. These long-term factors, weaknesses or constraints
affect a household's, community's or society’s ability (or inability) to absorb
losses after disasters and to recover from the damage (Global Crisis Solutions,
2012). The working definition of vulnerability by the IPCC (2007b, p. 883) is
“the degree to which a system is susceptible to and unable to cope with adverse
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effects to climate change, including climate variability and extremes”. The IPCC
explains vulnerability to climate change as a function of exposure, sensitivity and
adaptive capacity. This can be expressed as follows:
V = ƒ (E, S, C)
Here,
V= Vulnerability
E= Exposure
S= Sensitivity
C= Adaptive Capacity.
Thus, vulnerability research have some common elements of interest—the shocks
and stresses experienced by the social-ecological system, the response of the
system and the capacity for adaptive action (Adger, 2006). Vulnerability is a
complex combination of three broad interrelated spheres: physical/material
vulnerability, social/organizational vulnerability, and motivational/attitudinal
vulnerability (Anderson and Woodrow, 1989). These various types of
vulnerabilities have interlocking relations to each other in a practical situation
(Figure 3.3). Maskrey (1998) further categorises vulnerability as physical,
technical, economic, environmental, social, political, cultural, educational, and
institutional vulnerability. Moreover, vulnerability is a complex combination of
interrelationships, mutually reinforcing, and dynamic factors that need an interdisciplinary approach to understand.
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Figure 3.3 The interlocking nature of vulnerability

Physical/
Material

Motivational/
Social/Organizational

Attitudinal

3.2.1 Vulnerability assessment

Vulnerability assessment is an integral tool of risk assessment. This assessment is
the process of estimating the susceptibility of elements at risk (people, household,
community facilities and services, economic activities and the natural
environment) to various hazards and analysing the root cause, which place these
elements at risk. The assessment takes into account the physical, geographical,
economic, social, political and psychological factors, which cause some people to
be particularly exposed to the dangers of a given hazard while others are
relatively protected (Global Crisis Solutions, 2012).
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Vulnerability is a dynamic phenomenon that is often in a continuous state of flux
as both the biophysical and social processes that shape local conditions and the
ability to cope are themselves dynamic (O’Brien et al., 2007). Thus, measurement
of vulnerability must therefore reflect social processes, as well as material
outcomes within systems. Vulnerability is, therefore, not easily reduced to a
single metric nor easily quantifiable (Adger, 2006).

Despite the range of approaches to measuring vulnerability, several best practices
have emerged. A basic formula recurrent throughout the vulnerability assessment
literature is: Risk + Response = Vulnerability (Moret, 2014). Hoddinott and
Quisumbing (2003, p.46) pose five questions that a vulnerability assessment
should answer:
i)

“What is the extent of vulnerability?”

ii)

“Who is vulnerable?”

iii)

“What are the sources of vulnerability?”

iv)

“How do households respond to shocks?” and

v)

“What gaps exist between risks and risk management mechanisms?”

Answering these questions requires multiple data collection methods and
analytical techniques. Moreover, a final key feature of vulnerability assessment is
the inclusion of community perceptions of vulnerability into the assessment
design and definition of vulnerability (Kalibala et al., 2012). Vulnerability
assessment incorporates a significant range of parameters in building quantitative
and qualitative pictures of the processes and outcomes of vulnerability (Adger,
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2006). Therefore, the present study used both qualitative and quantitative
approaches in assessments of vulnerability to capture the complexity of
vulnerability. The following sections (3.2.2─3.2.4) feature the vulnerability
assessment approaches which have been used to create a comprehensive baseline
for analysis of this research.

3.2.2 The Disaster Crunch Model

A framework that can be useful for understanding vulnerability is the ‘Disaster
Crunch Model’. This model shows that vulnerability, which is rooted in socioeconomic and political processes, has to be addressed first to reduce the risk of
disaster (Oxfam GB, 2012). First developed by Blaikie et al. (1994), this model
helps us to understand and analyse people’s vulnerabilities to disasters. Following
the idea of this model, the present study has used a gender sensitive disaster
crunch model (Figure 3.4) which underpins the vulnerabilities of women in a
certain socio-economic and cultural context. This means that women experience
different levels and types of vulnerability to disasters, including those caused by
climate change, in a distinctly different way to men.

The ‘Disaster Crunch Model’ in Figure 3.4 shows that there are three layers of
social processes that cause vulnerability: root causes, dynamic pressures and
unsafe conditions. “Unsafe conditions” may be: poor housing conditions,
dangerous location, risky livelihoods, lack of disaster preparedness skills, etc.
“Dynamic pressures” may be: no community organization for collective efforts to
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reduce hazard risks, lack of training and appropriate skills, rapid migration, lack
of local markets and investment for women, etc. “Root causes” may be: lack of
cyclone warning systems, women not being allowed to attend meetings on
emergency response preparedness, etc. Conversely, “Hazards” may refer to the
natural events that may affect different places singularly or in combination (sea
level rise, cyclones, water logging, flood, salinity, etc.) at different times (season
of the year, time of day, over return periods of different duration). The hazard has
varying degrees of intensity and severity. The basic idea of the model is that a
disaster risk is the intersection of two opposing forces: those processes generating
vulnerability on one side, and the natural hazard event (or, sometimes, a slowly
unfolding natural process) on the other. This model helps researchers to
understand people’s vulnerability to disasters more fully, and in terms of gender
relations, it describes the various levels and types of vulnerability experienced by
women in disasters, including those caused by climate change events (Oxfam
GB, 2012).
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Figure 3.4 Disaster Crunch Model: Progression of vulnerability (source: modified from Wisner et al., 1994)
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3.2.3 The Livelihood Vulnerability Index (LVI)

Vulnerability assessment and mapping in the context of climate change impact on
human systems is a rapidly growing field, and several reviews of the evolution of
vulnerability science in relation to environmental hazards have been completed in
order to distill the gaps among climate change vulnerability assessments (Vincent,
2004; Adger, 2006; Füssel and Klein, 2006; McLaughlin and Dietz, 2008). In recent
times, the field of climate vulnerability assessment has emerged to address the need
to quantify how communities will adapt to changing environmental conditions
(Hanh et al., 2009). Quantitative measures complement rich narratives of qualitative
assessments of vulnerability in places and contexts (Adger, 2006).

Various researchers have contributed to develop methodologies to assess
vulnerability; indicator approach is one technique that is commonly employed to
measure vulnerability to climate change and variability. The indicator approach
involves the selection of indicators that a researcher considers to largely account for
vulnerability (Deressa et al., 2009). Studies that utilize an indicator based index
approach are obliged to apply subjective judgment regarding which component and
sub-component to include in the index, and regarding which direction indicators
should push the vulnerability index (Sullivan et al., 2002; Vincent, 2004; Sullivan
and Meigh, 2005). Therefore, the main challenge of this kind of vulnerability index
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computation is the selection of major components and sub-components, and using
them in deriving the Livelihood Vulnerability Index (LVI).

Vincent (2004) and Sullivan et al. (2002) focus on vulnerability to changes in water
resources as a result of climate change and combine a number of indicators into
various sub-resources that are further aggregated into an overall vulnerability index.
Vincent (2004) provides an analysis of national level data primarily from the World
Bank to create a Social Vulnerability Index (SVI). Conversely, Sullivan (2002)
offers a holistic model for calculating a Water Poverty Index (WPI) that can
measure water stress at the household and community levels. The WPI uses a
similar structure to that of the Human Development Index (HDI), with the distinct
difference that HDI are generally applied nation-wide while the WPI focuses on
much more local scales. Based on their original WPI framework, Sullivan and
Meigh (2005) also propose a Climate Vulnerability Index (CVI) that can
theoretically be applied at the national, sub-national and community level to assess
human vulnerability to changes in water availability as a result of climate change.
They suggest a composite index approach with equal weighting to calculate the
overall CVI and derivation of the data from various secondary sources. Observed
limitations, however, have been found in secondary data analysis and weighting of
the composite index. Conversely building on his SVI framework (2004), Vincent
(2007) developed two measurements, namely the National Adaptive Capacity Index
(NACI) and the Household Adaptive Capacity Index (HACI). These tools are used
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to assess ‘adaptive capacity’ rather than ‘social vulnerability’ of a study population
when faced with climate change-induced changes in water availability at the
national and household level respectively. The observed limitations of these studies
include the calculation of weighted average and non-replicability and nonapplicability to future studies.

In the case of using the composite index approach, it must be decided whether or not
the components of the index will be weighted and what method will be used if they
are not weighted. Eakin and Bojórquez-Tapia (2008) note that equal weighting
makes an implicit judgment about the degree of influence of each major component
and argue that weighting must be employed in order to most accurately reflect the
real world. Hahn (2008) combined techniques and ideas of a variety of climate
vulnerability assessments to conduct a livelihood vulnerability assessment in
Mozambique. Hahn’s study proposes household surveys as the source of data and
presents a new framework for grouping and aggregating indicators into the
Livelihood Vulnerability Index (LVI) at the district level. The LVI uses multiple
indicators to assess exposure to natural disasters and climate variability, social and
economic characteristics of households that affect their adaptive capacity, and
current health, food and water resources that determine their sensitivity to future
climate change impacts.
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In light of the strengths and flaws in the previous studies, this study, employs an
adaption of Hahn (2008), aiming to assess the livelihood vulnerability of women
under extreme climatic events and climate variability by estimating the LVI. While
Hahn (2008) used fewer components to construct her LVI, the present study has
used a LVI based on livelihood capitals, which offers a further specific
categorization of components. Moreover, the present study focuses on a much
broader context of vulnerability by identifying fifteen major components under five
livelihood capitals, whereas Hahn (2008) and followers used only seven major
components to calculate their LVI. By considering five livelihood capitals (i.e.
human, natural, financial, social and physical) of the SLF in constructing the LVI,
the present study is able to provide a more comprehensive estimation of livelihood
vulnerability. It also gives an indication of capital specific vulnerability of women,
which is more useful than one based solely on limited components of the LVI.

Overall, this study considered fifteen major components altogether under the five
capitals classifications. The categorization of major components in terms of capitals
is presented in Table 3.1. Each major component includes several sub-components
that were developed based on available data collected through a household survey
and focus group discussion (FGD) in the study area. In total, 41 sub-components
were considered in the present study. The detailed calculation procedure used in the
LVI is described later in this chapter under ‘data analysis’.
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Table 3.1 Categorization of major components and sub-components by five livelihood
capitals
Livelihood capital
Human

Major component

Percentage of women's HHs who have
experienced health damage due to natural
disasters over ten years.
Percentage of women who have limited or
no access to medical facilities.
Percentage of women who have limited or
no access to family planning facilities.
Percentage of women's HHs who have
inadequate sanitation facilities.
Percentage of women who are illiterate or
only have primary level education.
Percentage of women who do not have any
training in disaster preparedness.
Percentage of women who are mainly
housewives and have no regular income.
Percentage of women's HHs dependant on
agriculture as major source of income.
Percentage of women's household heads
who work as daily labourers.
Percentage of women's HHs who have no
access to cultivable land.
Percentage of women who have no access to
land ownership.
Percentage of women's HHs who have
experienced land degradation due to climate
change events.

Health

Knowledge & skills

Livelihood strategies

Natural

Sub-component

Land

Percentage of women's HHs who do not
have access to safe drinking water.
Percentage of women who are the main
collectors of water.
Percentage of women who use pond or river
water for household work.
Percentage of women who use mainly forest
resources as cooking fuel.
Percentage of women who are the main
collectors of cooking fuel (firewood).
Percentage of women's HHs who do not
have any trees.
Percentage of women's HHs who mainly
depend on forest resources for household
income.

Water

Natural resources
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Average number of natural disasters during
the last 10 years.
Percentage of women who were affected by
recent cyclone Aila.
Percentage of women who observed climate
change consequences in the vicinity.
Average number of observed consequences
due to climate change.
Inverse of income index.

Natural disasters and
Climate variability

Financial

Annual income

Percentage of women's HHs who are in
break-even positions or in deficit.
Percentage of women without a fishing boat
and net ownership.
Percentage of women without livestock
ownership.
Percentage of women without poultry
ownership.
Percentage of women without adequate
access to banking facility.
Inverse of credit index.

Asset ownership

Finance

Social

Average family size of women's HHs.
Average number of female members per
HHs.
Dependency ratio.
Percentage of women whose family
members migrated to other places due to
climate change effects.
Percentage of women who do not have
adequate access to local government
organizations.
Percentage of women's HHs without a solid
(pucca) house.
Percentage of women's HHs who have
experienced house damage due to cyclone
Aila.

Socio-demographic
profile

Social networking

Physical

Housing

Percentage of women who have no radio or
television to access the disaster related
information.
Percentage of women who have no
jewellery (gold/silver) to sell during times
of disaster.
Percentage of women without adequate road
and transport facilities.
Percentage of women without electricity
facilities.

Household asset

Communication &
electricity

*HHs= Households
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3.2.4 LVI-IPCC: IPCC framework approach

The current study has also applied an alternative vulnerability index called the LVIIPCC which incorporates the IPCC (2007b, p.883) vulnerability definition:
“vulnerability is a function of the character, magnitude and rate of climate change
and variation to which a system is exposed, its sensitivity, and its adaptive
capacity”. In this concept, the components, ‘exposure’ and ‘sensitivity’ create
potential impacts and increase vulnerability, whilst ‘adaptive capacity’ decreases it.
Therefore, the three main components that need to be considered in LVI-IPCC are
exposure, sensitivity and adaptive capacity.

Exposure is “the nature and degree to which a system is exposed to significant
climatic variations” (IPCC, 2001, p. 987). Exposure is defined as the degree of
climate stress placed upon a particular unit analysis; it may be represented as either
long-term changes in climate conditions, or by changes in climate variability,
including the magnitude and frequency of extreme events (IPCC, 2001). It is
anticipated that exposure to different shocks and stresses, such as a rise in
temperature and sea level, cyclones, floods, land erosion and droughts, will be
intensified due to climate change (outlined earlier in chapter 2). Repeated exposure
can also result in the loss or destruction of people’s resources, adaptive capacity and
resilience, leading to greater vulnerability and preventing their quick recovery (Ford
et al., 2006). Although shocks and stresses are often used interchangeably to denote
climate exposure, for this study, extreme events such as cyclones and floods are
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termed as ‘shocks’, whilst the slow onset of phenomena such as the increase in
salinity level and arise in temperature are termed as ‘stresses’.

The ‘sensitivity’ of a system to climate change reflects the “degree to which a
system is affected, either adversely or beneficially, by climate variability or change”
(IPCC, 2007b; P. 881). The effect may be direct (e.g., a change in income and
health due to different shocks) or indirect (e.g., damages caused by an increase in
the frequency of coastal flooding due to sea level rise). Sensitivity reflects the
responsiveness of a system to climatic influences and the degree to which changes
in climate might affect it in its current form. Thus, a sensitive system is highly
responsive to climate and can be significantly affected by even small climate
changes.

‘Adaptive capacity’ refers to the potential or capability of a system to adjust to
climate change, including climate variability and extremes, so as to moderate
potential damages, to take advantage of opportunities or to cope with consequences
(Smit and Pilifosova, 2001). As the name suggests, adaptive capacity is the
capability of a system to adapt to the impacts of climate change. Smit et al. (1999;
2000) have identified the following seven factors that determine adaptive capacity
which are: wealth, technology, education, institutions, information, infrastructure
and social capital. Adaptive capacity can be enhanced by practical means of coping
with changes and uncertainties in climate, including variability and extremes (Smit
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and Pilifosova, 2001). In this sense, enhancement of adaptive capacity reduces
vulnerabilities, increases adaptation, and promotes sustainable development
(Goklany, 1995; Burton, 1997; Cohen et al., 1998). In functional form, the
vulnerability with these three components can be expressed as follows:
V = ƒ (E, S, AC)
Traditionally, the first two determinants (exposure and sensitivity) have been
viewed as dictating the potential for adverse consequences to occur (or
vulnerability), thereby providing an indication of potential susceptibility to adverse
impacts. Conversely, the third determinant (adaptive capacity) reflects the ability of
the system to manage, and thereby reduce vulnerability. Therefore, caution must be
exercised to avoid interpreting any of these concepts in an overly rigid fashion
(Preston and Stafford-Smith, 2009).

In the context of this study, Table 3.2 shows the organization of the previously
identified fifteen major components incorporated into the LVI-IPCC framework.
The vulnerability index is constructed on the notion that vulnerability is a function
of exposure to climate change and variability; sensitivity to the impacts of that
exposure; and the ability to adapt to ongoing and future changes (Hahn, et al.,
2009). This index is used to assess exposure to natural disasters and climate
variability; social, economic, and institutional characteristics of households;
livelihood strategies that affect their adaptive capacity; and health, natural, physical
and financial resource endowments that determine sensitivity to climate change
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impacts. The calculation process of IPCC-LVI is presented later in this chapter
under the ‘data analysis’ section.

Table 3.2 Categorization of major components into IPCC contributing factors to
vulnerability
IPCC contributing factors to
vulnerability

Major components

Exposure

i.

Natural disaster and climate variability

Adaptive capacity

i.
ii.
iii.
iv.
v.
vi.

Socio-demographic profile
Social network
Livelihood strategies
Asset ownership
Finance
Knowledge & skills

Sensitivity

i.
ii.
iii.
iv.
v.
vi.
vii.
viii.

Health
Land
Water
Natural resources
Housing
Household assets
Communication & electricity
Annual income

3.3 Selection of the study area

As stated previously, millions of people in the coastal areas of Bangladesh are under
threat from climate change and climate variability issues. For example, the cyclones
that occurred in 1970, 1985, 1991, 1997, 2007 and 2009 caused huge losses and
displaced millions of people in the coastal areas (Akter, 2009). Bangladesh is the
world’s third most vulnerable country to sea-level rise in terms of the number of
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people affected, and among the top ten countries in terms of the percentage of
people living in low-lying coastal zones (Pender, 2008). It is reported that over 35
million people will be displaced from 19 coastal districts of Bangladesh under the
prediction of a one metre sea level rise this century (Rabbani, 2009). The coastal
areas of Bangladesh have already been facing salinity problems, which are expected
to be further exacerbated by climate change and sea level rise, as sea level rise is
causing unusual heights of tidal water. Rising sea level is also causing water level
rise in the rivers and thereby accelerating the risks of flooding and water logging
(Shamsuddoha and Chowdhury, 2007). Consequently, it can be assumed that the
coastal areas of Bangladesh are the most disaster-prone and most vulnerable to the
impacts of climate change.

To examine this assumption more clearly, two unions in the Shyamnagar upazila of
the coastal district of Satkhira have purposively been selected as the study areas for
this study. This upazila was selected as it has been one of the areas most affected by
natural disasters and climate change related impacts in recent times. Shyamnagar
upazila is situated in the south-western part of Bangladesh near the Sundarbans, the
single largest mangrove patch in the world. The area is located on the periphery of
the Bay of Bengal and therefore faces all the challenges associated with climate
change. The most visible climate change impacts in this region are natural disasters,
such as cyclones and floods, salinity, water logging, increasing temperature and sea
level rise. These impacts are outlined further in chapter 4.
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Within this upazila, Gabura and Padmapukur are two of the worst affected unions
(small administrative units) where most of the households have been affected by
various climate change effects. These two unions were also affected severely during
Cyclone Aila where most of the people lost their livelihoods (UNDP, 2009). The
detailed effects of Cyclone Aila are also presented in chapter 4. Given the level of
impact and the still clearly visible devastating effects of Cyclone Aila, the unions of
Gabura and Padmapukur were specifically selected as the study locations for this
research. It was assumed that by selecting these two locations which share the same
socio-economic characteristics, that a more nuanced understanding of issues on the
ground in this region could be gained as they are as representative of similar coastal
regions throughout the country (further detailed description of the study area with
respective maps is presented in chapter 4). To measure the climate change impacts
on women’s livelihood, the researcher made several visits to these unions over
several months and studied the impacts using different survey methods.

3.4 Research design

In order to assess the impact of climate change on the livelihoods of women, the
study followed a ´Triangulation’ process (Flick, 2009) where both qualitative and
quantitative studies have been carried out to obtain the research dataset (Figure 3.5).
This mixed method approach allowed for triangulation, which resulted in greater
reliability and validation of the data (Simpson, 2009; Chung, 2000; Marsland et al.,
2000).
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Figure 3.5 Integration of quantitative and qualitative research in research design

Research Dataset

Quantitative Research

Qualitative Research

(Household survey)

(FGD, KII, PO)

Quantitative research methods attempt to maximize objectivity, replicability and
generalizability of findings, and are typically interested in prediction. The essential
feature of this approach is that the researcher will set aside his or her experiences,
perceptions, and biases to ensure objectivity in conducting the research and the
conclusions that are drawn (Lincoln and Guba, 1985). On the other hand, qualitative
research methods focus on discovering and understanding the experiences,
perspectives and thoughts of participants; that is, qualitative research explores
meaning, purpose or reality (Hiatt, 1986). The mixing of these two methods into a
single study represented an attempt to legitimize the use of multiple approaches,
concepts and language in answering research questions, rather than restricting or
constraining the researchers’ choices (Johnson and Onwuegbuzie, 2004).
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Quantitative methods (e.g. the household survey) were used mainly for collecting
data on context, whereas qualitative methods (e.g. the focus group discussions, key
informant interviews, photographic interpretation and personal observations) were
used to obtain rich, detailed and contextually grounded, in-situ data. The two types
of data (quantitative and qualitative) provided validation for each other and also
create a solid foundation for drawing conclusions about the intervention of climate
change on women’s livelihoods. The combination of these two approaches was
useful in understanding contradictions between qualitative and quantitative data,
reflecting on participants’ views, offering flexibility in the adaption of several
research methods, and in collecting rich and comprehensive data sets (Wisdom and
Creswell, 2013).

3.4.1 Data sources

The relevant primary data sources for this study were collected through a household
survey targeting women, focus group discussions (FGDs), and key informant
interviews (KIIs). Secondary data regarding climate variables and events in the
study area, detailed descriptions of the study area and livelihood status information
were obtained from various sources such as: the Bangladesh Bureau of Statistics
(BBS); Bangladesh National Web Portal; the Upazila Parishad Manual; different
publications of government; NGOs and international organizations; academic
journals and books; and newspaper accounts.
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3.4.2 Sampling procedure

The study utilised a multistage sampling technique to obtain a representative sample
of those to be interviewed. Firstly, the two unions, Gabura and Padmapukur, were
purposively selected considering their close experience of climate change effects,
and then a further seven villages from each of the unions were selected for the
current study to provide a wider illustration of the effect of impacts. The villages
chosen were: Gabura, Khalishabunia, Dumuria, Kholpetua, Khalisha, Chakbara, and
Jelekhali in Gabura union; and Sonakhali, East Patakhali, Pakhimara, Khutikata,
Patakhali, Kamalkathi, and Chor Chondipur in Padmapukur union. Having selected
the villages, the study then considered what was a reasonable number of samples to
be representative of the majority of the population in this region. This, it was
assumed, would be around 120; in total 150 women (over 18 years old) were
randomly selected and personally interviewed.

In addition, the study conducted six FGDs with 15-20 women and 2-3 men
participating in each group. The male members of the FGDs were usually the
community members of that area, such as union parishad 4 members, village leaders,
and NGO workers, who could give a general idea about the climate change effects
and statistical information regarding the livelihoods of women in the study area.

4

Union parishad is the oldest and lowest local government system. At present there are 4550 union
parishads in Bangladesh. Union parishads are run by the directly elected representatives (chairman,
members, women members). They mainly work for the rural development of the country.
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Their observations were helpful in explaining and validating the perception of
women during the FGDs. However, they were neither allowed to express their
opinion before women nor to dominate women’s discussion. Finally, 10 key
informants who had firsthand knowledge about the community and its institutions
were also interviewed as part of the present study.

The researcher believes that the data obtained from the combination of the three
techniques (the household survey, FGDs and KIIs) represent a true picture of the
population of women in the present study. Throughout this process, the results from
one method were compared in relation to another to ensure the results were
consistent or corroborated with each other, thereby validating and triangulating the
data. For example, the interview and observation results could be triangulated to
ensure that they produced the same or similar results; if not, the results of one
method or both would be drawn. As a consequence, an overarching framework of
intelligibility and authenticity could be produced (Nightingale, 2003).

3.4.3 Ethical considerations

This study was approved by The University of Newcastle’s Ethics Review
Committee (Ref. No. H-2013-0094) before the data was collected. The ethical
considerations were necessary to safeguard research participants, the research
process, and the creditability of the research findings (Flick, 2009). Broadly, two
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main ethical issues were considered: participants’ consent and the confidentiality of
the data. Consent was given by each participant before the data was collected. Prior
to asking consent, participants were given information sheets that sufficiently
explained the purpose and nature of this study. They were assured that the
information would be used for research purposes only and they were given an
opportunity to ask any questions before they signed the consent form. The consent
form was read out for the illiterate respondents and their name was written in place
of their signature after they gave verbal consent. The women were recruited
voluntarily and were not compensated. Participants were assured that their names
would be kept anonymous if they preferred. They also had the option to withdraw
from the research at any time. To comply with confidentiality, the data (both hard
and electronic copies) were not shared with anyone except the research team.

3.5 Data collection procedures

The fieldwork study was conducted from May 2013 to November 2013. Due to
political instability and bad weather in the country, it took longer than expected.
Besides the researcher, two field assistants were also engaged to collect data for the
study. These field assistants were paid for each completed questionnaire, as well as
the cost of travel to administer the questionnaires. In order to maintain standards,
briefing session was conducted for each field assistant and detailed information on
how to administer the questionnaires was given. The household survey through to

85

personal interviews, focus group discussions and key informant interviews were the
data collection techniques used throughout this study and are outlined below.

3.5.1 Household surveys through personal interviews

The most important information in research comes from semi-structured personal
interviews, if one knows what to ask and whom to ask (Pido et al., 1996). This study
conducted 150 face-to-face personal interviews with the women of the sample
households to address the research questions. The main advantage of the face-toface interview is the presence of the interviewer, which makes it easier for the
respondent to either clarify answers or ask for clarification for some of the items on
the questionnaire. It can also capture an interviewee’s emotions and behaviours,
and ensure that interviewees are not influenced by others in the group.

The personal interview questionnaire (see Appendix A) contained 26 questions. The
questionnaire was semi-structured in nature and this enabled collection of both
quantitative and qualitative data. Semi-structured interviews consisted of several
key questions that helped to define the areas to be explored, but also allowed the
interviewer or interviewee to digress in order to pursue an idea or response in more
detail (Britten, 1999). The questionnaire included a mixture of closed and openended questions. Most of the questions were closed, which gave respondents a range
of possible answers to select from. One advantage of this was that it made data
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analysis much more specific and provided a more nuanced understanding of
perceptions. Coding was used for most of the questions. There were also some
open-ended questions designed to elicit more detail and personal opinions on
specific issues. The flexible nature of the semi-structured questionnaires created a
friendly environment between the interviewer and respondent, and allowed the
respondents to express their experiences and opinions in a relaxed, articulate way.
The questionnaire was first developed in English then translated into Bangla,
carefully maintaining the meaning. The questions had to be stated in simple
language that could easily be understood by the rural women in the study areas. The
questionnaires were pilot-tested with a small sample of respondents to verify the
appropriateness of the questions asked and the wording used. The pilot phase
resulted in some minor modifications to the questionnaires so that they could be
tailored more appropriately to account for the context of local women.

Women were randomly selected without any social, economic or personal bias. The
participation in this research was entirely the choice of the participants. After
reading the ‘Information Statement’, if someone agreed to participate, she was
interviewed using the survey questionnaire template. Before commencing the
survey, participants were required to complete and sign a ‘Consent Form’. Only
those people who gave their informed consent were included in this research
project. Acknowledging that the interview site itself can produce micro-geographies
and provide material for the enactment and constitution of power relations (Elwood
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and Martin, 2000), as well as the fact that the presence of uninvited members of the
household or community can also affect the responses, as the respondent might be
affected by pre-existing power relationships and interactions (Valentine, 1999), the
interviews were undertaken in the respondents’ homes, not in public meeting places.
Interviewing at the respondents’ homes was also viewed as private and it was
therefore felt that respondents would feel more comfortable in such a setting. The
respondents were informed about the research objectives and possible use of the
research outcomes. No woman was found who refused to attend an interview.

Photo 3.1 Personal Interview

*Conducting personal interview in Chakbara and Pakhimara villages
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3.5.2 Focus group discussion (FGD)

Focus group discussion is a participatory method of data collection that has become
increasingly popular as a qualitative research method in social science (Burgess,
1996; Goss and Leinbach, 1996; Longhurst, 1996). The main advantage of a focus
group discussion is the opportunity to observe a large amount of interaction on a
topic within a limited period of time, based on the researcher's ability to assemble
and direct the focus group sessions. Focus groups are used for generating
information on collective views, and the meanings that lie behind those views. They
are also useful in generating a rich understanding of participants' experiences and
beliefs (Morgan, 1988). A focus group discussion (FGD) is a good way to gather
together people from similar backgrounds or experiences to discuss a specific topic
of interest. The group of participants is guided by a moderator (or group facilitator)
who introduces topics for discussion and helps the group to participate in a lively
and natural discussion amongst them (Overseas Development Institute, 2009). The
strength of the FGD relies on allowing the participants to agree or disagree with
each other such that it provides an insight into how a group thinks about an issue,
about the range of opinions and ideas, and the inconsistencies and variation that
exists in a particular community in terms of beliefs and their experiences and
practices.

The participants of the focus groups were selected with the help of local government
officers, local leaders and social workers in the selected study areas. Again focus
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group discussants needed to sign a ‘Consent Form’ after reviewing the ‘Information
Statement’. The local leaders and social workers helped with the distribution and
collection process of the ‘Consent Forms’ and ‘Information Statements’. In total, six
FGDs were held with groups of 15-20 women being in each group. The focus
groups were formed with women from different age groups. The FGDs used open
ended checklists (see Appendix B) where certain key questions were asked of the
respondents and discussion of these issues occurred. This explanatory qualitative
method was used as it is very much applicable to addressing social issues. Some
questions from personal interviews were also repeated in this checklist, so
consistency, validity, reliability and comparability could be ensured.

The researcher introduced himself to the participants and clearly stated the research
objectives and purpose of the session at the beginning of each focus group
discussion. The FGDs were conducted to gather data on climate change experience,
livelihood vulnerability, coping strategies, and adaptation possibilities related to
climate variability and change. More emphasis was given to clarifying issues that
had been raised in personal interviews. In FGDs, the researcher worked as the
moderator for further explanation or to seek clarification as needed. He made sure
that the discussion continued to be focused on the specific concerns. The two
research assistants also helped him in taking notes and record keeping. This helped
facilitate the researcher with a complete picture of the women’s perceptions about
climate change and the related effects on their livelihoods. Each FGD session ran
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for about two to three hours. The responses of FGD members were carefully
recorded and later transcribed and analysed.

Photo 3.2 Focus group discussion

* Conducting FGD in Patakhali and Dumuria villages.

3.5.3 Key informant interviews

Key informant interviews are qualitative in-depth interviews which are conducted
with the people who are closely associated with the target community, and,
preferably, are members of that community. These community experts, with their
particular knowledge and understanding, can provide insight on the nature of
problems and give recommendations for solutions (USAID, 1996). As information
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comes directly from knowledgeable people, key informant interviews often provide
data and insight that cannot be obtained through other methods. Key informants
may offer confidential information that would not be revealed in other settings.
They may tell of incidents, local happenings, or conditions that explain
implementation problems. Moreover, key informant interviews provide flexibility to
explore new ideas and issues that are not anticipated when planning a study, but are
relevant to its purpose (Kumar, 1989).

Local government and NGO officials who have firsthand knowledge about the
women in the study area can give insightful information about their livelihoods, and
those who were engaged in relevant policy making and implementation were
interviewed for this study. The key informants were selected by their designations
and level of engagement in the activities that were relevant for the present research.
Identification of these participants was done with the help of local administration
and major NGOs. The researcher personally contacted the participants over
telephone and ensured their interest in participation. Next, the ‘Information
Statement’ and ‘Consent Form’ were sent to them by mail. The researcher again
contacted them by telephone and, upon their consent, the interview dates and times
were finalised.

The benefit of key informant interviews was that it provided a free exchange of
ideas, and lent itself to asking more complex questions and obtaining more detailed
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answers. A checklist was prepared for KIIs (see Appendix C); however, the
discussion was not restricted to the checklist as the key informants also expressed
their own views and intellectual thoughts on issues, providing much useful
information from their personal experiences. Analysing data from the key informant
interviews, though, could be challenging at times, even problematic as people’s
perceptions differed, and they could say what they thought the researcher wanted to
hear. Therefore, where possible, the researcher needed to critically evaluate and
cross check the key informant data before it was analysed and assumed unbiased in
its nature.

Photo 3.3 Key Informant Interview

* Interviewing the Executive Director and the manager of Nowabenki Gonomukhi
Foundation, Shyamnagar, Satkhira.
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3.5.4 Direct observation through a transect walk

A transect walk is a tool for describing and showing the location and distribution of
resources, features, landscape and main land uses along a given transect (World
Bank, 2005). A transect walk is a systematic walk along a defined path (transect)
across the community/study area together with the local people to explore the
climate change conditions first hand by observing, asking, listening, looking and
producing some photographs. The transect walk is normally conducted during the
initial phase of the fieldwork. For maximum regard of impacts, it is best to walk a
route, which will cover the greatest diversity in terms of climate change in the
locality.

The transect walk was carried out by the researcher, along with some community
people, in both of the unions of the study area. The researcher was keen to note
down all of the visible objects of the localities while informal discussion was carried
out with the villagers during the transect walk. During transect walks, the researcher
kept the objectives of the livelihoods study in mind, and villagers also took the
opportunity to discuss how their community felt about problems and sought
solutions to these problems. The observation results were useful in cross-checking
respondents’ answers later when more formal data collection took place.
Photographs were taken to capture the actual situation and validate information
collected during the field survey.
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Photo 3.4 Transect walk

* The researcher at Sonakhali and Jelekhali village in 2013.

3.6 Data analysis

“Data analysis is the process of bringing order, structure, and meaning to the mass
of collected data” (Marshall and Rossman, 1989; p. 112). Thus, in an attempt to
bring structure to the data collected for this study, as intimated above, several
analyses were conducted to understand the livelihood and vulnerability of women in
the coastal areas of Bangladesh. Both quantitative and qualitative analyses have
been used to explain the collected data.
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3.6.1 Quantitative analysis

Most of the data from the personal interview questionnaires were analysed
quantitatively. The livelihood capital status of women based on the utilization of the
Sustainable Livelihood Framework (SLF) has been presented in chapter five. The
livelihoods of women have been analysed under the five livelihood capitals, that is,
human, natural, financial, social, and physical. The analysis gives an overall picture
of the livelihoods of women. The study also compared the livelihood of women
‘before’ and ‘after’ an extreme event (Cyclone Aila) since climate change impacts
are not always immediately recognised until prolonged exposure illuminates them.
Extreme events such as cyclones, salinity, increased temperatures, heavy rainfall,
water logging and sea-level rise are all taking place in the study area. For the
respondents, however, it was difficult to specifically quantify individual impacts
from these events on their livelihood. Therefore, the study chose to consider
Cyclone Aila as the base event of climate change, and capital outcomes were
compared ‘before’ and ‘after’ this climate change-driven natural disaster. Since the
short and long term effects of Aila were extremely evident and people of the study
area are still currently facing the adverse consequences, the respondents were able
to answer questions on this event more precisely. The analysis identifies specifically
how different shocks, trends and seasonality affect livelihood assets, and produce
the livelihood outcomes of women in the study areas.
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The vulnerability contexts are also described in terms of different climate change
hazards and the severity of their effects, following the concept of the ‘Disaster
Crunch Model’ (presented in chapter 6). It identifies and explains the extent of
vulnerabilities that developed due to several climate-induced hazards, and
consequently enhanced the disaster associated risks within the community.
Moreover, the coping mechanisms which can potentially reduce the level of
vulnerability and accessibility of women to various welfare facilities are also
discussed in chapter 6.

The collected data was entered into the computer immediately after the interviews
and checked by the researcher several times for any error or omission. The data was
then analysed using a Statistical Package for Social Science (SPSS V. 22) and
Microsoft Excel in order to produce the results. The data was analysed in terms of
mean, frequency distribution, ranking, and percentage, along with graphical
presentations describing the livelihood of women and assessing livelihood
vulnerability, as presented in chapters five and six respectively.

In addition to the above mentioned analyses in regards to understanding livelihood
structure and the livelihood vulnerability of women, two vulnerability indexes (LVI
and IPCC-LVI) have been used to quantify the livelihood vulnerability using some
mathematical computations. The results in chapter 7 provide us with two index
numbers that can subsequently be used to express the level of livelihood
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vulnerability of women in the study area. The calculation procedures of LVI and
IPCC-LVI are described below.

3.6.1.1 Calculation of LVI
The LVI uses a balance weighted average approach (Sullivan et al., 2002; Hanh et
al., 2009) where each sub-component contributes equally to the overall index, even
though each major component comprises a different number of sub-components.
The LVI uses the simple method of applying equal weight to all major components.
Since each of the sub-components is measured on a different scale, it is first
necessary to standardise each as an index. The equation that is used here for
developing the index is by standardisation or normalisation of observed data, is
similar to the Human Development Index, which is the ratio of the difference of the
actual life expectancy and a pre-selected minimum, and the range of pre-determined
maximum and minimum life expectancy. In the same manner, the standardised
index for each sub-component is determined by the following equation:

indexsc =

Sv − S min
S max − S min

(1)

where Sv is the value of sub-component for the sample studied; S min and Smax are the
minimum and maximum values respectively for that sub-component. After
standardising each sub-component value, the value of each major component is
calculated by the following equation:
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Mc

∑
=

n
i =1

indexsci

(2)

n

where M c is the value of the major component; indexsci are the indexed subcomponent indicators that make up each major component M c and n is the number
of sub-components in each major component. This will produce the value for fifteen
major components. These values are then used to obtain the five values for
livelihood assets [HC (human capital), NC (natural capital), FC (Financial capital),
SC (Social capital) and PC (physical capital)] by the following equation:

∑ w M
=
∑ w
n

Cv

i =1 M i
n
i =1

ci

(3)

Mi

where Cv is the value of any capital which equals the weighted average of the major
components for this capital. The weight of each major component is represented by

wM i and M ci is the indexed value of major components for the respective capital.
For example, the value of human capital is estimated as:

CVH =

∑ {(wi * M

H1

) + ( wii * M H 2 ) + ( wiii * M H 3 )}
wi + wii + wiii

(4)

where wi , wii and wiii are the number of subcomponents of respective components
M H 1 , M H 2 and M H 3 . After obtaining the values for the five livelihood capitals in a
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similar fashion, the weighted average value of the LVI for women in the study area
is obtained by applying the following equation:

∑ wC
=
∑ w
5

LVI w

i =1
5

i =1

Ci

vi

(5)

Ci

where LVI w is the value of the Livelihood Vulnerability Index, equals the weighted
average of the five livelihood capitals. The index value of each capital and their
respective weight are represented by Cvi and wCi respectively.
This can also be expressed as:

LVI w =

wH HC + wN NC + wF FC + wS SC + wP PC
wH + wN + wF + wS + wP

(6)

where LVI w , the Livelihood Vulnerability Index for women equals the weighted
average of the five livelihood capitals. The LVI is ranged from 0 to 1 where 0
denotes the least vulnerable and 1 the most vulnerable.

3.6.1.2 Calculation of IPCC-LVI
In estimating the IPCC-LVI, the variable that is used under ‘exposure’ is the index
of natural disaster and climate variability (NDCV). ‘Sensitivity’ comprises the
variables of health, land, water, natural resources, housing, household assets,
communication and electricity and annual income indices. ‘Adaptive capacity’ is
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reflected by the indices of socio-demographic profile, social network, livelihood
strategies, asset ownership, finance, and knowledge and skills. Weighted averages
of normalised variables were used to form indices for exposure, sensitivity, and
adaptive capacity using the following equation:

∑ w M
=
∑ w
n

CFw

i =1
n

i =1

Mi

i

(8)

Mi

where CFw is an IPCC-defined contributing factor (exposure, sensitivity or adaptive
capacity) for women in the study area, M i are the major components indexed by i,

wM i is the weight of each major component and n is the number of major
components in each contributing factor. Once exposure, sensitivity and adaptive
capacity are calculated, the three contributing factors are combined to obtain a
vulnerability index using the following equation:

LVI − IPCC =
( EI − ACI ) * SI

(9)

where the LVI-IPCC is the vulnerability index for women expressed using the IPCC
vulnerability framework; EI, ACI and SI are the exposure score for exposure,
adaptive capacity and sensitivity respectively. The LVI-IPCC is ranged from -1
(least vulnerable) to +1 (most vulnerable).
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3.6.1.3 Vulnerability spider diagram and vulnerability triangle

A vulnerability spider diagram and a vulnerability triangle are used to graphically
represent the LVI and IPCC-LVI respectively, because they accurately facilitate
visualisation of the vulnerability index score for women. This scale begins at 0 and
increases, moving towards the outside edge in 0.20 unit increments for both figures.
Therefore, the further the spider or triangle web is from the centre, the higher the
vulnerability it indicates for women in the study area. The layout of the vulnerability
spider diagram and the vulnerability triangle is presented below in Figure 3.6 and
these are used to visualize the livelihood vulnerability of women in chapter 7.
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102

1
0.8
0.6
0.4
0.2
0

Sensitivity

SC

HC

Adaptive Capacity

1
0.8
0.6
0.4
0.2
0

Exposure

Figure 3.6 Layout of vulnerability spider diagram and vulnerability triangle

3.6.2 Qualitative analysis

The data collected through FGDs and KIIs are qualitative in nature and, therefore,
qualitative analysis is used to present the results from these data. The analysis and
interpretation of the focus group discussions and key informant interviews need a
great deal of judgment and care. The purpose of these interviews was to provide an
in depth exploration of climate change impacts on women’s livelihood. For analysis
of such data, simple descriptive narrative analysis was deemed to be appropriate.

The first step of this analysis included entire discussions and interviews needing to
be transcribed. The FGDs and interviews were recorded digitally. The transcription
makes a permanent written record of the discussion and facilitates the analysis. The
transcript, however, does not reflect the entire character of the discussion.
Respondent’s non-verbal communications, gestures, and behavioural responses are
also important in analyzing FGDs and KIIs. For these reasons, the interviewer
supplemented the transcript with some additional observational data that was
obtained during the interview and recorded by the researcher as notes. The second
step, Content Analysis, was used to present the results of FGDs and KIIs. In this
analysis, the content of the discussion was examined, as was the meaning of
particular words and their implications in regards to the research questions.
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After accomplishing the analysis, the results were then reviewed to check whether
the results were interpreted appropriately in regards to the research questions, the
aims and objectives of the project, and presented accordingly. The information
gained from the FGDs and KIIs were firstly used to describe the major climate
change events and their effects in the study area, which are presented in chapter
four. The information was then used to clarify and supplement the information
gained through the personal interview data, and presented in chapters five and six to
ensure that triangulation continued throughout the project. Finally, the information
was useful in drawing together some conclusions and recommendations for effective
policy implications in the future. It is hoped that these suggestions will provide
important insights into how to meaningfully improve the livelihood of women in a
climate vulnerable context.

3.7 Conclusion

This chapter has presented the theoretical framework of this research and has
described the research design and methods used in detail. The theoretical framework
has provided the grounding for this research topic and its aims. The framework has
also provided the context for the research setting and the case studies. This chapter
also highlights the methodological approaches which have been utilized including,
sampling, preparation of questionnaires, data collection, and data analysis. Overall,
this chapter has presented the research structure under which the research was
conducted. The next chapter will present an overall picture of the study area.
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Chapter 4
An Overview of the Study Area

This chapter gives a description of the study area in respect to its geographical and
socio-economic settings. The location of the area and its characteristics are
important factors when it comes to translating the effects of climate change on
livelihood. Therefore, the researcher has attempted to give a description of the study
area which will help the reader to understand the local context and the livelihood
settings of women in such areas. The overall objective of this chapter is situate the
information revealed in the findings chapters, to demonstrate how and why the
women of this area are particularly vulnerable to climate change, and to reinforce
the fact that this region is very different from the rest of the country in the way
development may be measured.

4.1 Structure of administrative units in Bangladesh

The structure of administrative units in Bangladesh are divided into seven major
regions called ‘divisions’. Each division is named after the major city within its
jurisdiction that also serves as the administrative headquarters of that division. Each
division is further split into several districts. There are 64 districts in total in
Bangladesh, each further subdivided into upazilas (sub-districts). Bangladesh, at
present, has 488 upazilas, which are the second lowest tier of regional
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administration in Bangladesh. The area within each upazila, except for those in
metropolitan areas, is divided into several unions, with each union consisting of
multiple villages. Union councils (or union parishads or unions) are the smallest
rural administrative and local government units in Bangladesh. At present, there are
4,550 unions in Bangladesh. Finally, a village is the smallest territorial and social
unit for administrative and representative purposes, and there are over 86,000
villages in Bangladesh. In the metropolitan areas, the administration is governed by
a City Corporation, and there are 11 city corporations in Bangladesh, which are
further divided into several municipalities (Bangladesh National Portal, 2015). The
administrative units of Bangladesh are presented in Figure 4.1.
Figure 4.1 Administrative units of Bangladesh (Source: Bangladesh National Portal, 2015)

Central Government

Division (7)

Rural

Urban

District (64)

City Corporation (11)

Municipality (284)

Upazila (488)

Union (4550)

Village (86000)
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4.2 Outline of the study area

The study was conducted in the two unions of Shyamnagar upazila within the
Satkhira district of Khulna division, located on the western coastal zone of
Bangladesh. Satkhira district is located on the south-west extremity of Bangladesh
along the border with West Bengal, India, in between 21°36´ and 22°54´ north
latitudes and in between 88°54´ and 89°20´ east longitudes (Figure 4.2). It is
approximately 3,858 kms² in size and the home of two million people. About 1450
kms² area of the southern part of this district is occupied by the Sundarbans, the
largest single block of tidal halophytic mangrove forest in the world. The population
density of Satkhira is 539 per sq. kms, and the male-female ratio is 100:106
(Bangladesh National Portal, 2015).

Satkhira consists of seven upazilas and of the seven upazilas of the
district, Shyamnagar is the largest. Figure 4.2 shows the map of Satkhira district
indicating where Shyamnagar upazila is located. Regionally, the south-west coastal
belt of Bangladesh is an intricate system of biodiversity, which includes the
Sundarbans. The coastal zone spans over 580 kms of coastline and is prone to
multiple hazards. Cyclones, floods, tidal surges, high level of salinity, land erosion
and periodic water-logging are common throughout this region, significantly
shaping the lives and livelihood of local communities (Solidaritiés International,
2013). Agriculture and shrimp farming are the major areas of employment and
livelihood in the south-west coastal districts. Around 85 per cent of people in the
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region are employed in agriculture and landless farmers make up almost 66 per cent
of the population (Abedin et al., 2012).

Figure 4.2 Map of Satkhira district showing the location of the study area (source:
Banglapedia, 2015.)

4.3 Shyamnagar upazila at a glance

Shyamnagar is the largest upazila of the Satkhira district in respect to area and the
second largest in respect to population. Bangladesh can be divided into 24 sub-
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regions based on physical features. Shyamnagar upazila is located within the
immature delta region. The main distributaries of the Ganges no longer flow
through this area and therefore continuous formation of this estuary is incomplete
(MoDMR, 2014). The upazila is the most southern upazila of the Satkhira district
and is bounded in the north by the Kaliganj and Assasuni upazilas, in the east by the
Koyra upazila of the Khulna district, in the south by the Sundarbans and Bay of
Bangal, and in the west by India (Figure 4.3). The upazila occupies an area of 1,968
sq. kms of which only 483 sq. kms are mainland and the rest of the 1,485 square.
kms belong to the Sundarbans forest area (Bangladesh National Portal, 2015).

The population of Shyamnagar is about 318,254, of which 52 per cent are female
and the average household size for the upazila is 4.39 persons (BBS, 2012). More
than two thirds of the population (67 per cent) in this upazila are poor and consume
2,122 kcals/person/day or less. More than half (55 per cent) are extremely poor and
food consumption is insecure at 1,805 kcal/person/day or less whereas in the
western countries the average food consumption is about 3500 kcal/person/day (UN,
2010). The literacy rate, especially for women is low compared to other upazilas of
the country. The female literacy rate of this upazila is 43 per cent, whilst the
national literacy rate for female is 50.2 per cent (BBS, 2012; 2013b). The school
attendance rate for females is only 51 per cent, compared to the 81 per cent
attendance rate for females nationally (BBS, 2012).

109

The upazila consists of 12 unions and the Gabura and Padmapukur unions selected
for this study, as indicated in Figure 4.3, are located here. Being located on lands
which are below the mean sea level, these areas are highly susceptible to coastal
hazards like cyclones, storm surges, high tides, flooding, high salinity and land
erosion. Apart from these climate related stressors, these areas are also vulnerable to
various non-climatic stressors that include conversion of over 80 per cent of crop
lands to salt water shrimp ghers 5, which started in the late 1980s. This practice
excluded a huge numbers of landless poor who used to subsist as agricultural
laborers in the pre shrimp regime. Since the areas are adjacent to the Sundarbans,
the majority of these people have now become dependent on resource collection
from the Sundarbans Reserved Forest (SRF) as an easy alternative, but this in itself
has created increased pressures on the SRF and the consequent degradation of the
forest (Mangroves for the Future, 2014).

Gabura union consists of 15 villages. The area and population size of this union are
33 square kms and 38,825 respectively. In this union, only two kms of roads are
paved whereas 70 kms of roads are mud or dirt (Bangladesh National Portal, 2015).
Water logging, scarcity of pure drinking water and poor sanitation are three of the
many problems in these villages. Only 30 per cent of households have access to safe
drinking water and only 22 per cent of people have access to proper sanitation
5

‘Gher’ is a Bengali word used to describe coastal fisheries in the south-western region of
Bangladesh. Gher means encirclement of brackish water areas along the coastal belts by building
dwarf earthen dykes in order to hold tidal water containing shrimp fries until they grow to
marketable size.
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systems (MoDMR, 2014). The distance of the Upazila Health Complex from this
union is 25 kms. The main livelihood activities are shrimp farming, fishing and
forest resource collection. The soil is not suitable for any crop or vegetable
production because of the high levels of salinity (Nowabenki Gonomukhi
Foundation, 2013).

Figure 4.3 Map of Shyamnagar upazila indicating Padmapukur and Gabura unions
(source: Banglapedia, 2015, Google map, 2015)

Gabura

Padmapukur
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Similar to Gabura union, Padmapukur also consists of 15 villages. The area and
population size of this union are 35 sq. kms and 26, 447 respectively. In this union,
only five kms of roads are paved, whereas 55 kms of roads are mud or dirt
(Bangladesh National Portal, 2015). Salinity, water logging, scarcity of pure
drinking water and arsenic contamination from ground water are the common
problems of this union. Only 40 per cent of households have access to proper
sanitation facilities (MoDMR, 2014). The distance of the Upazila Health Complex
from this union is 13 kms. Similar to Gabura, most of the households of this union
are engaged in shrimp farming, fishing and forest resource collection. Other than
these activities, some rice farming is also practiced in the high lands and mid lands
that are located upstream. Production of other crops and vegetables is negligible
(NGF, 2013).

4.4 The Sundarbans: a part of the livelihood of the community in the study
area

The Sundarbans is the world’s largest contiguous single-tract mangrove forest
shared between two neighbouring countries, Bangladesh and India (Figure 4.4). The
Sundarbans Reserve Forest (SRF) is located in the southwest of Bangladesh,
between the river Baleswar in the East and the Harinbanga in the West, and
adjoining the Bay of Bengal. Lying between latitudes 21° 27′ 30″ and 22° 30′ 00″
north and longitudes 89° 02′ 00″ and 90° 00′ 00″ east, and with a total area of
10,000 km2, 60 per cent of the Sundarbans lies in Bangladesh and the rest in India.
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The land area, including exposed sandbars, occupies 414,259 ha (70 per cent) with
water bodies covering 187,413 ha (30 per cent) (UNESCO, 2015).

The Sundarbans Reserve Forest (SRF) is located within the administrative districts
of Khulna, Bagerhat and Satkhira. It is recognized as a site of national and
international importance for conserving biodiversity due to its richness. Three
wildlife sanctuaries in the Sundarbans, covering an area of 139,700 ha, have been
declared as world heritage sites (798th) by the UNESCO in 1997, and the entire
Sundarbans was declared as the 560th Ramsar Site in 1992. The Sundarbans
provides a habitat for large number of plant and wild life species, including several
rare and endangered species of the world. It also provides a home for the largest
population of highly endangered Royal Bengal tigers. The unique biota of the
Sundarbans is comprised of 334 plant species, 375 faunal species, 49 mammalian
species, as many as 400 fish species, 315 bird species and 53 species of reptiles
(Sadik and Rahman, 2009). The forest also acts as shelter to protect human habitats
from cyclones, tidal surges and saline water intrusion (Biswas et al., 2007).

The SRF provides a buffer for the lives, livelihood and assets of the 3.5 million
people who live in its immediate vicinity. They are socio-economically vulnerable
groups due to their low income and unstable livelihood opportunities (Kabir and
Hossain, 2008). The mangrove forest of the Sundarbans is valuable because of its
rich biodiversity, which are commercially exploited, particularly for its Non Timber
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Forest Produce (NTFPs), and this epitomizes the livelihood of many forest fringe
dwellers (Singh et al., 2010). The main NTFPs collected from the mangrove forest
of the Sundarbans include: tannin bark (most Sundarban species like Ceriops
decandra, Ceriops myrobalans, Phoenix paludosa yield around 30-42 per cent
tannin); Nypa fruticans (Golpata), natural honey from Apis dorsata, cultured
(apiary) honey (Apis indica) and bee wax; fuelwood and small poles and boles; and
fishes, prawns, crabs and shrimps; and lime (manufactured from jorgran, kastura
and jhinuk). The traditional resource users of the Sundarbans are the local Bawali
(wood cutters), the Mouali (honey collectors), the Golpata collectors and the Jele
(fisherman) communities (Hossain and Kabir, 2006).
Figure 4.4 The location of the Sundarbans (source: Google maps, 2015)
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The people of Padmapukur and Gabura unions largely depend on the natural
resources provided by the Sundarbans for their livelihood, because they live in the
closest and most adjacent locality to the Sundarbans. The eco-system services of the
Sundarbans provide an opportunity for the households of this community to
continue their livelihoods while they continuously face the severe challenges of
climate change. Therefore, it should be noted here that the Sundarbans and its
resources have a significant influence on the livelihoods of households in the study
area and this is also reflected in the current research.

4.5 The severe impacts of Cyclone Aila

Cyclone Aila hit the south-western part of Bangladesh on 25 May, 2009, and
affected an estimated 3.90 million people in 11 coastal districts. The impact was
aggravated as the cyclone hit Bangladesh during the high tide cycle, which resulted
in tidal surges of up to 22 feet (International Agencies: ActionAid, Concern
WorldWide, DanChurchAid, MuslimAid, Islamic Relief, Oxfam-GB and Save the
Children-UK, 2009). The worst two affected districts were Satkhira and Khulna.
Figure 4.5 shows the path of Cyclone Aila as it passed through these two districts,
incorporating the present study areas.

The surge of water caused portions of the embankments to collapse and people who
believed that the embankments could protect them did not have enough time to
evacuate to higher and/or safer ground. A total death toll of 190 persons was
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recorded. In the aftermath of the cyclone and tidal surges, some 100,000 livestock
were killed and over 340,660 acres of cropland was destroyed. The government of
Bangladesh also reported that over 6,000 kms of roads were damaged or totally
destroyed, and around 1,400 kms of flood protection embankments were washed
away (MoFDM, 2009). In total, Cyclone Aila made 375,000 people homeless, with
many of them seeking refuge on elevated roads and embankments while others were
able to seek shelter in schools and other public buildings (International Agencies,
2009). Cyclone Aila fully destroyed 445 and partially destroyed 4,588 education
facilities/institutions across all of the affected districts, impacting approximately
500,000 children (UN, 2010).

Figure 4.5 The path of Cyclone Aila (source: Shrimp News International, 2009)
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A summary of the effects of Aila on livelihood have been presented in Table 4.1.
The main livelihood in the affected areas is fishing, with more than 60 per cent of
people directly or indirectly involved in the fishing sectors. About 52,961 acres of
shrimp ghers, as well as 1074 acres of sweet water fish ponds, were damaged by
Cyclone Aila. The estimated loss was approximately BDT 6 1.5 billion (International
Agencies, 2009). Day laborers and small traders involved in collecting shrimp from
farms and on-selling it to mainland wholesalers were also seriously affected.
Cyclone Aila completely damaged 3,412 acres (46 per cent) of standing crops out of
7,392 acres. At the time of Aila, the major standing crops were jute and dry season
vegetables. Rice production was very limited in the areas, because most cultivable
land for rice was being used for shrimp cultivation. Thus, the Sundarbans
represented one of the largest sources of livelihood for the people of the Aila
affected area. Many lost most of their tools and equipment used for going to the
forest and many have fallen into debt due to the scarcity of work opportunities postAila (International Agencies, 2009).

In affected areas, traditional houses were constructed largely from earthen walls,
with wood to stabilise the structure, and roofs of leaves from the golpata plant,
collected from the adjacent Sunderbans. These houses immediately collapsed and
were washed away following the inundation that was caused by the collapse of the
embankments.
6

Bangladeshi Taka- 1 US$=78 BDT.
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Table 4.1 Effects of Cyclone Aila on different livelihood groups
Livelihood
group

Sub-group

Loss of livelihood
assets by Cyclone Aila

Fishing
(60 per cent)

Fishing (open water bodies), Shrimp fry
collector, Crab collector (in open
water/Sundarbans),
Crab
culture,
Shrimp farmer, Fish culture (sweet
water
pond),
Small
traders
(fish/shrimp/crab, fish and crab feed),
Shrimp farming

Fish and shrimp in pond and
gher washed away, nets, boats,
accessories, wages, capital,
stock goods, fish feed

Farming
(13 per cent)

Small agricultural producer (veg/fruits), Standing crops, Poultry in
Poultry farming, Farming labor, HH
stock, poultry feed, Wage,
poultry, Livestock is rarer
spade, poultry, goats (90 per
cent), cows (20 per cent)

Forest
dependent
(15 per cent)
Others
(12 per cent)

Honey collector, Leaves
collector, Forest laborer

(Golpata) Boat, drams,
tools, wages

ropes,

axes,

Boat carpenter, Net maker, Small Tools, threads, capital, wages
traders (net), Housing labor, Carpenter, Shop, in stock
Mason, Seasonal migrated labor, Rented
motor cycle driver, Small traders (shop
keeper), Service holder

Source: International Agencies, 2009.

According to the loss and damage statements prepared by the District
Administration in July 2009, the number of households affected by Cyclone Aila in
the four worst affected upazilas (Shyamnagar, Asasuni, Dacope and Koira) was
approximately 76 per cent. Approximately 78 per cent and 73 per cent of families
took shelter on the embankments in Gabura and Padmapukur unions respectively
during Aila (UN, 2010). Prior to Cyclone Aila, high saline levels were found in the
groundwater of these areas. Therefore, people were dependent mostly on surface
water bodies. Cyclone Aila resulted in saline intrusion over the surface of water
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resources making them unfit for drinking. The Water, Sanitation and Hygiene
(WASH) sector assessment of UNICEF carried out during May and June, 2009,
found that some 4,000 protected ponds, 1,000 pond‐sand filters, and 13,000 tube‐
wells were damaged by Aila in the above mentioned four upazilas. In addition, over
210,000 household latrines were fully or partially damaged in those upazilas (UN,
2010).

In Shyamnagar upazila, Gabura, Padmapukur and Burigoalini unions were the most
affected by Cyclone Aila of which Gabura and Padmapukur were severely affected.
Almost 100 per cent of the dwelling houses in these two unions were damaged
during Aila (UNDP, 2009). In Shyamnagar, in particular, the number of the
population and families affected by Cyclone Aila were 158,622 and 33,740
respectively. Cyclone Aila also completely damaged 13,223 hectares of shrimp
ghers and 498 hectares of standing crops. The numbers of poultry and livestock
destroyed by this Cyclone were 23,275 and 634 respectively. There were also 966
deep tube-wells and shallow tube-wells destroyed, 158 ponds infiltrated by salt and
2006 sweet water ponds salinized. In addition, 20,850 toilets were damaged during
that time in Shyamnagar upazila (International Agencies, 2009).

The figures above reveal that Cyclone Aila destroyed almost all the livelihood
assets, such as houses, infrastructures, crops, livestock, fisheries, water and
sanitation facilities in the study areas, and this caused prolonged suffering for local
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people. The present study has considered this disaster as a trigger point because, it
significantly changed the livelihoods of women in the study area in many ways and
women can remember the ‘before’ and ‘after’ Aila situation very clearly since it was
the most recent devastating event in that area. The effects of Aila are specifically
outlined in chapter 5.

4.6 Observations of the study area by the researcher
This section presents an overall picture of the study area based on the researcher’s
own observations and a brief discussion of the logistics needed to reach the study
area. As previously mentioned, the study area is located on the edge of Sundarbans,
and is thus the last locality before the forest. Photo 4.1 presents a look at the
Sundarbans in the area that is being studied.
Photo 4.1 The Sundarbans, adjacent to the study area

Source: At Sundarbans during field visit, 2013.
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This area is one of the most disadvantaged areas in the country as a whole. To reach
the study area, several modes of transportation along the journey were needed (bus,
motor cycle, boat and walking). From the capital, Dhaka, it takes 9-10 hours by bus
to reach the Satkhira district. Though the distance from Dhaka to Satkhira is only
243 kms, the poor level of transportation, condition of the roads and uncertain ferry
services make the journey long and tiring. Moreover, the travel time depends upon
the availability of the ferry at the Aricha ferry terminal. There is no other way to get
to Satkhira except by using this ferry service on the Padma River. It takes another
two hours to reach the upazila sadar 7 (Shyamnagar) from the Satkhira district, and
then, another 2-3 hours to reach the Padmapukur and Gabura unions from
Shyamnagar upazila sadar.

On the way from the upazila sadar to those two unions, most of the roads are gravel
roads on which people usually travel by bus or motor cycle. Normally, only two bus
services run on this road per day. Alternatively, rented motor bikes are a very
popular mode of transportation in the area. After a certain distance though, villagers
need to take a boat to cross the Kholpetua River to reach the Padmapukur and
Gabura unions. People also need to use boats all year round, because of the many
small rivers and canals of that area which are subject to flooding events. Engine
driven small boats are also popular forms of transportation that are used to cross the
rivers.
7

Central of the upazila.
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The inter village communications mainly operate via mud roads. In the rainy season
it is almost impossible to reach this area. Sometimes, villagers need to walk in up to
one foot of deep mud on rainy days (See Photo 4.2). People of these areas are
always struggling to cope with this situation. Due to the type of soil and presence of
salinity in the water, the soil usually turns very muddy when it rains. Conversely,
when there is no rain it is very dry and it turns into strongly bonded solid, brick-like
soil. During that time, the roads become very hard, like paved roads and motor bikes
can be used on them (See Photo 4.3a). Usually rickshaws and vans are not seen in
these areas, unlike other rural areas in Bangladesh.

Communications in these areas are also a big challenge, as in some villages there
are no roads at all. According to the focus group discussants (FGD) (outlined further
in chapter 5), during Cyclone Aila, all the existing roads in these villages were
destroyed. They also reported that, after Cyclone Aila in 2009, some government
and non-government organizations, with the help of international organizations,
tried to rebuild some of muddy roads and some wooden bridges (See Photo 4.3b) for
villagers in some places, though those initiatives were not sustained for those in
undeveloped rural areas.
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Photo 4.2 Scenarios of study area’s mud road in the rainy season

Source: Field visit, 2013.

The overwhelming majority of the coastal residents are poor and live in structurally
weak houses (BBS, 2011). It was also seen in the study area that most of the houses
are made out of mud and golpata (Nypa fruticans) roofs. The housing conditions are
really too poor to live in, but there are no alternatives for those people (See Photo
4.4). Other infrastructural developments were rarely found in the study area. There
was no electricity in those areas, but there were some solar panels on a few houses,
which were provided by some NGOs at a subsidized price. Only four cyclone
centres were found in Padmapukur union and none in Gabura union at all. During
times of the disaster, only the villagers who live near the centres are able to use the
facilities, whilst most of the villagers have no scope to use them.
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Photo 4.3 Motor bikes in the village’s unpaved road (a) and wooden bridge to connect
roads in the village (b).
a

b

Source: Field visit, 2013.

Photo 4.4 Typical houses of the study area

Source: Field visit, 2013.
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During the field visit it was seen that the land cover was mostly occupied by shrimp
ghers. Throughout the entire area, with the exception of the homestead areas, most
of the lands had been converted to shrimp ghers (See Photo 4.5). It was also evident
that there were only a few trees in the whole vicinity. Moreover, there was no
livestock seen in the study area, except some experimental goat rearing in some
households supported by NGOs. These are unlikely scenarios compared to other
rural areas of Bangladesh.

Photo 4.5 Shrimp ghers in the study area, which left almost no trees

Source: Field visit, 2013.

The setting of the villages demonstrates that the economic condition of the people is
very poor. Due to the presence of salinity in the soil, people have limited scope to
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cultivate the land for agricultural purposes. Most of the agricultural lands are used
for shrimp farming. It is common to see people, including women and children,
catch shrimp fingerlings from the rivers and canals (Photo 4.6).

Photo 4.6 Catching of shrimp fingerlings in river bank

Source: Field visit, 2013.

After visiting the villages of the Gabura and Padmapukur unions, it became evident
to the researcher that these two unions faced several challenges that had been
exacerbated by climate change and variability. Cyclone Aila, for example, had
inflicted devastating effects on these areas and these were very visible, even four
years after the event. Reports from several newspapers on the anniversary of Aila in
2015, supported this observation, stating that people of the Aila effected areas were
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still living miserable lives and could not recover from the losses they had incurred
due to Aila and other climate induced problems (The Daily Prothom Alo, 26 May
2015; BanglaNews24.com, 26 May 2015; The Daily Star, 05 June 2015b). The other
climate change effects, such as salinity and water logging, were also prominently
visible there. The following chapters, therefore, examine the livelihoods of women
in the study areas, as told by those who lived through Alia and continue to negotiate
the ongoing and challenges of life in a climate susceptible setting.
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Chapter 5
Livelihood Capitals of Women against a Background of Disaster

This chapter analyses women’s livelihood capitals on the basis of the Sustainable
Livelihood Framework (SLF). The SLF approach is concerned first and foremost
with people, and pays particular attention to a range of capitals or assets. Livelihood
capitals, together with the external context, result in different livelihood strategies
and associated outcomes (Scoones, 1998). As discussed in Chapter 3, capitals are
considered to play an important role in enabling a household to generate a means of
survival (Ellis, 2000).

The endowments of the five livelihood capitals, that is, human, natural, financial,
social and physical capital that directly help to construct livelihoods, are assessed in
this chapter in order to understand women’s livelihoods in a disaster susceptible
setting. The livelihood capitals are examined from the perspectives of the
respondent women in the study and their households, as they are very closely related
to each other. Cyclone Aila in 2009 was considered the trigger from which to
measure how a climate induced disaster has changed the livelihood settings of
women in the study area. Based on field data collection through personal interviews
with women, focus group discussions and key informant interviews, the following
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sub-sections of this chapter present a detailed assessment of the five livelihood
capitals of women in the study area.

5.1. Human capital

Human capital represents the skills, knowledge, ability to labour and good health
that together enable people to pursue different livelihood strategies and achieve their
livelihood objectives (Kollmair and Gamper, 2002). Human capital can be
considered a building block or means to achieve desired livelihood outcomes. In
fact, when properly accumulated, it can be regarded as an end in itself. It
encompasses not only the quantity of the physical ability embodied in human
capital, but also the quality of the human capital (such as skills and knowledge) that
enables people to take advantage of economic opportunity (Rakodi, 1999). Human
capital is particularly important at a household level, which contributes to the
productivity of labour and a person’s capacity to manage a household. In the context
of the present study, human capital includes: age composition; marital status; the
education status of women; their occupation; occupation of the household head; and
the daily workloads, each of which are described in detail below.

5.1.1 Age structure

Knowledge of the age structure of sample respondents is important in understanding
the potential of productive human resources. The basic criterion for selecting the
sample women was that they should be considered an ‘adult’ in terms of the
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workforce (18-60 years old) and, as such, would be familiar with several livelihood
strategies in the home and workplace. Most of the respondents were born and raised
in the study area. The age of the women was classified into four categories, which
were: 18-25 years, 26-35 years, 36-50 years and above 50 years. Most of the women
of the sample came from the 36-50 years category, which accounted for 41 per cent
of the total respondents (Figure 5.1). If we consider the women from the two age
groups incorporating those of 26-50 years of age, 74 per cent of women belonged to
this category. This figure represented most of the respondents who were from the
relatively more productive middle aged group. They play a vital role in constructing
livelihood strategies. Moreover, because of their age structure, they can easily recall
the past climate change events and their related consequences, which is a major
component this study seeks to address.
Figure 5.1 Distribution of women by age
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5.1.2 Educational status

Education is a prerequisite for achieving sustainable human resource development.
It plays an important role in enhancing productivity at individual and community
levels (UNESCO, 1997). Educational attainments help to develop conceptual skills,
and facilitate the acquisition of technical skills that can strengthen the livelihood of
any group. Lower levels of education, thereby, reduce the ability of women and girls
to access information, including early warning mechanisms and resources, or to
make their voices heard. This poses an extra challenge when women want to look
for their livelihood strategies (Rahman, 2013). Therefore, education is considered as
a significant component of livelihood.

The educational level of the respondents was classified into four categories. These
were: illiterate, can sign only, primary level and above primary level. The results
revealed that 34 per cent of the respondents of the study were illiterate and that 17
per cent could sign only. The category ‘sign only’ meant women were not able to
read/or write. Many had just learnt how to sign their name because of the influence
of local NGOs. Among the remaining respondents, 22 per cent of them had attended
primary school, which was up to class five, and 27 per cent of the respondents had
above primary level education, though most of them had not passed the Secondary
School Certificate (SSC) examination (Figure 5.2). Most of the respondents in this
category who had started their secondary education, failed to finish due to the
distance of the school from their locality and other socioeconomic factors, such as
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early marriage, family financial problems and so on. A respondent named Rafeja
Khatun from the Chakbara village of Gabura union said that:

“In our time there was no school in this area. Moreover, our
guardians didn’t permit us to go to school. But situation has changed.
Now girls are going to school and getting various facilities from
government.”

According to the official definition of ‘literacy rate’ given by UNICEF and UNDP,
this primarily refers to the 15+ age group of people who can read and write. Thus,
the literacy rate in the present study was calculated at 49 per cent, which shows that
the educational levels of the women in the study areas were low compared to the
national and respective divisional levels. In the latest literacy assessment survey of
the Bangladesh government, it is documented that the national female literacy rate is
50.2 per cent and the female literacy rate in Khulna division where Shyamnagar
upazila is situated is 52.8 per cent (BBS, 2013b). Therefore, it can be said that the
women in the study area are still behind the national and divisional status in terms
of the literacy rate overall, though obviously this is improving slowly over time.
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Figure 5.2 Distribution of women by educational status
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5.1.3. Marital status

Marriage in Bangladesh is considered to be a social necessity and responsibility and,
therefore, helps in explaining the livelihood status of women. Women separated
from their husbands or who are widows usually have a low status in society.
Conversely, married women play a significant role in constructing livelihood
strategies to achieve their livelihood outcomes. It is common in Bangladesh that
most of the middle aged women are married. Confirming this view, the study also
found that about 90 per cent of the respondents were married. Among the remaining
respondents, 9 per cent of them were widowed or divorced, and only one per cent
were single (Figure 5.3).
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The married women had various responsibilities to their families and, hence, they
struggled more to cope with any adverse conditions, including climatic variability
and extremes. In most of the cases, they ignored their own wellbeing for the sake of
other family members and, therefore, may be recognized as the most disadvantaged
group of that society.

Figure 5.3 Distribution of women by marital status
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5.1.4 Occupational status

The paternal nature of Bangladeshi society means that men dominate the formal
occupation sector in Bangladesh and often resist the idea of women entering the
paid labour force, presumably because of expectations that women will assume the
full burden of housework and child care (Efroymson et al., 2007). At a national
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level, 75 per cent of women did not undertake work that registered as an economic
activity, and the figure is slightly higher in the case of rural women (BBS, 2013c). It
is considered that the most responsible job for women is to take care of the whole
family and to continue to supply food for the family (Asaduzzaman et al., 2004). A
recent study has revealed that 71 per cent of rural women in Bangladesh were not
interested in paid work. The main reason for this, as stated by the women, was that
their families did not want them to be engaged in such work. Moreover, 40 per cent
of paid women needed to consult with their families before spending the money
they earned. Women in low-income households, however, were still involved in
economic activities, mostly around homestead-based production, which contributes
up to 16 per cent of the household income in Bangladesh (CPD and MJF, 2014).

The present study also found that 85 per cent of the respondents were mainly
housewives and were responsible for maintaining their families. Because of the
disadvantaged socioeconomic condition of the study area, this figure is higher than
the national average. Among the respondents, only a small percentage of women
were engaged in income generating activities outside the home, such as being day
labourers (four per cent) and fry collectors 8 (four per cent). They were basically
poor women who had no productive male persons in their household to work. They
had to do such jobs to support their families, although they were not generally
appreciated by the society, which remains steeped in patriarchal notions of

8

Practice of collecting shrimp fingerlings from wild sources (e.g. rivers, canals).
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womanhood. Some women, though, have learnt to look beyond the cultural norms
with a day labourer, Azimon Begum from the Pakhimara village of Padmapukur
union, noting that:

“Why I will care about society? When there is no food in my house,
nobody will give me any food. I am responsible for managing food for
my family members. So, there is no alternative to work outside.”

Generally, women in the study area preferred to do some income generating
activities that could be done within their homestead area 9 rather than outside,
including things like sewing which was practiced by three per cent of the
respondents. Among others, three per cent of the respondents were too old to work
due to being in an older age bracket, but they were a very good source of
information about climate variability generally, and one per cent of the respondents
were full time students. The proportion of women by different occupations is
presented in Figure 5.4.

9

A homestead is land owned or occupied by a dwelling unit of a household, along with the adjoining
area.
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Figure 5.4 Distribution of women by occupation
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5.1.5 Occupational status of the household head

More than 90 per cent of the respondents said that the head of their household was
male. That is, men, whether by earning an income or simply being male, are the de
facto household heads. The occupation of the household heads of the respondents
largely determined the women’s livelihood standards since they were mostly
dependent on them. The occupational structure is quite complex in the study area,
since most of the people are engaged in more than one type of work depending on
resource availability, work availability and seasonality.
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The study identified five major occupational categories in which people of the
localities mainly depend for their livelihood. These include day labourer, fisherman,
forestry dependent, business and service. Figure 5.5 shows that half of the
household heads (50 per cent) mainly worked as day labourers. They neither had
land to do agricultural practices upon nor education or money to undertake service
or business. As day labourers, they do a large variety of work. They mostly work in
the shrimp ghers, as it is the main agricultural practice in the study area. Other
labour works include paddy plantations, harvesting and soil digging for road
construction. In addition, some household heads (mostly stronger persons) went to
another part of the country to work as labourers, mainly in the brickfields. Usually
they go this work under the condition to work continuously for six months in the
brickfields. However, work as a daily labourer is not always available. When they
cannot get work to do in the near vicinity of their home, they are usually forced to
resort to going to the Sundarbans to catch fish, collect honey, wax, golpata, wood
and other available resources.

Approximately 21 per cent of the household heads were mainly involved in fishing.
They were also directly and indirectly dependent on the Sundarbans, because the
rivers in the Sundarbans are the main source of various species of fish, crab and
shrimp fry/fingerlings. The households that are economically stronger have their
own shrimp ghers, fishing boats, nets and other fishing materials. They also are able
to recruit some workers to work in their shrimp ghers or in fishing boats to go into
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the deep forest or deep sea areas during the catching season. The study also found
that 17 per cent of the households were mostly dependent on forestry resources and
considered this as their main occupation. Going to the Sundarbans, collecting
resources (fish, crab, shrimp fry, honey, wax, wood, golpata), and selling these to
traders or in local markets, was considered a vital occupation.

Another nine per cent of the household heads were involved in various types of
businesses. Buying and selling of fish, crab and shrimp fry were the popular
businesses in that area. In addition, some of them were involved in commercial
motor cycle riding, selling vegetables and fruits that were collected from other parts
of the country, and small scale businesses (e.g. grocery shop) in the locality, etc.
Only a few (3 per cent) of the household heads were involved in service, mostly in
various NGOs, government organisations and teaching in various institutes.

5.1.6 Daily workload of respondents

Similar to many other traditional societies, women in Bangladesh are involved in
the domestic household, as well as farming activities, in order to contribute to their
livelihood. However, climate induced environmental and socio-economic changes
have increased their burdens and the hardship levels of their work (Islam, 2009).
Moreover, household workloads can increase to such a degree that girls can be
forced to leave the school to help with domestic chores during and after disasters
(Rahman, 2013).
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Figure 5.5 Distribution of household heads of the women by occupation
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Overall, women work very long days. From waking up in the morning to going to
sleep at night, women are involved in a wide range of activities. Women have to
perform their home duties, such as: the preparation of food; fetching water; cleaning
of the house, clothes and kitchen equipment; taking care of elderly persons and
children; chopping firewood; and waste disposal. The study found that 100 per cent
of women were engaged in household works. Women do these jobs as a part of the
social customs without expecting any economic returns for this labour. The study
also found that before Aila in 2009, women spent eight hours per day on average on
household work, whereas this increased to nine hours post Aila in 2013 (Table 5.1).
This is mainly because women and girls are responsible for collecting and carrying
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water − a time consuming and physically demanding task in places where pure
drinking water is not easily accessible, such as in the study area.

Table 5.1 Distribution of working hours of women among major activities

Activity

Percentage of respondents

Average no. of hours per
day

Before Aila
(2009)

Before Aila
(2009)

After Aila
(2013)

Non-income generating
activities/household
works
Income generating activities

After
(2013)

Aila

100%

100%

8

9

Agricultural works

10%

3%

4

3

Non-agricultural works

27%

23%

6

5

Women who were engaged in income generation employment worked about 12-16
hours a day on average, including completing their household work. A working
woman, Nasima Akter from the Kholpetua village of Gabura union, stated that:

“The typical household work we do at house cannot be done by men.
Although I work outside, I need to do all my household work by
myself. Therefore, I do not find any free time for myself.”

In the study area, 10 per cent of women were engaged in agricultural work before
Aila, but this reduced to only three per cent after Aila. The workload (average no. of
hours) per day in agriculture was about four hours before Aila and it became three
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hours after Aila. It should be mentioned here that working hours and involvement of
women in agriculture had decreased largely due to a decrease in agricultural
activities in the study area as a result of various climate change affects. The
involvement of women in non-agricultural work was about 27 per cent before Aila,
but it decreased to 23 per cent after Aila, because of an overall decrease of income
generating activities in the study area. The women who were engaged in nonagricultural work spent an average of six hours per day before Aila and currently
they spend about five hours (Table 5.1). The involvement of women both in
agricultural and non-agricultural works indicates that income generating
opportunities have decreased for women in the study area. However, in the
meantime, their household workload has increased. Daily workload and its
distribution are also closely related to the health status of women. Increased
workload indicates more pressure on women’s health and less leisure time, which
consequently affects their physical and mental health.

5.2 Natural capital

Natural capital is the resource from which people derive all or part of their
livelihoods. Natural capital includes land, forests, marine/wild resources, water and
air (DFID, 2000). There are various resources that make up natural capital, ranging
from intangible public goods, like the atmosphere, to divisible assets used directly in
production, like land and trees. Natural capital acquires special importance for those
communities where livelihood is heavily dependent on a natural resource base. In
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the context of the coastal areas of Bangladesh, a particularly close relationship
exists between natural capital and the vulnerability context, and this is expected as
many of the devastating shocks (such as cyclones, floods) affect natural capital.
Consequently, three major natural capitals of livelihood including land, water
sources and forest resources are described in detail below.

5.2.1 Land

About 29 million households, which incldes about 88 per cent of all households in
Bangladesh – live in rural areas. Therefore, for most Bangladeshi people, land and
agriculture-based livelihoods are fundamental. Ownership of land determines the
status of an individual in rural society (FAO, 2010). This is the only natural capital
on which people can form ownership rights. Table 5.2 presents the average size of
land holdings and their ownership pattern for the sample respondents. Among the
respondents, 97 per cent of the women’s households owned a homestead area. The
average homestead area was about 0.08 hectare before Aila and reduced slightly
(0.07 ha) after Aila. In terms of the ownership pattern, only three per cent of the
sample women had ownership of their homestead area. For the rest of the
households, men held the ownership right for the homestead area. The result also
showed that three per cent of the sample households did not have any homestead
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area of their own. They are considered as landless, and usually live by building their
dwellings in khas land. 10
Table 5.2 Distribution and ownership of land of the respondents’ households

Type of land

Land area (in hectare)
Before Aila
(2009)

Average homestead area
Average cultivable land*
Landless

After Aila
(2013)

Ownership pattern
Male

Female

0.08

0.07

97%

3%

0.226

0.218

100%

0%

3%

3%

0%

0%

*The calculation is based on 45 per cent households who have their own cultivable land.

In terms of cultivable land, it was found that 55 per cent of the women’s households
had no cultivable land for crop cultivation. The respondents revealed that due to
several devastating climatic shocks, they were forced to sell their land to cope with
the adverse situation. Some families sold their land to shrimp gher owners due to
salinity problems in the surface soil which prevented crop cultivation. The rest of
the households (45 per cent) owned some cultivable land; the average land size per
household was 0.226 hectares before Aila and was reduced to 0.218 hectares after
Aila. In the study area, the cultivable area per household was smaller when
compared to the national average of 0.51 hectares (BBS, 2013a). The FGD
participants stated that most of the people in this area converted their land to shrimp
ghers, since other crop production became infeasible because of the salinity. They
10

Khas land is state owned land and legally reserved for distribution to landless people.
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would have liked to produce crops on their land, but the soil condition did not
permit this.

The ownership right of cultivable land solely (100 per cent) belonged to the men of
the sample households. Rural women’s lack of land rights also limits their access to
the other livelihood assets that flow on from the control of land. This statement is
not only true for this area, but also almost everywhere in Bangladesh. The
government of Bangladesh does not disaggregate any statistics regarding land
ownership by gender. Therefore, it is difficult to know exactly how much gender
inequality exists in the property distribution of Bangladesh. However, a recent
report by Martijin De et al. (2011) states that women in Bangladesh rarely have
equal property rights and rarely hold titles to land. Social and customary practices
effectively exclude women from direct access to land.

5.2.2 Water sources

In many developing countries, cultural traditions also make women responsible for
collecting water, even when this involves long hours performing heavy physical
labor or travelling long distances (Goh, 2012). Therefore, water sources are
important in explaining the livelihoods of women, particularly where scarcity of
water is a big problem. In the study area, this emerged as a big problem as a
consequence of climate change effects in the area. Owing to the salinity problem in
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the water sources, people used pond water for drinking and other household work
before Aila hit the locality in 2009. After Aila, however, the area was inundated
with saline water for a long period of time and all sources of freshwater became
saline. The situation was such that water was everywhere, but no water could be
used due to the increased presence of salinity in the main water sources. A study
after Aila found that 86.5 per cent of population had no drinking water sources just
after the cyclone (Mallick, 2012). Later, some government organizations and NGOs
set up some new hand tube-wells and deep tube-wells and rain water preservers for
the locality (Photo 5.1). But overall, these were not sufficient to support the high
population numbers.

Photo 5.1 Hand tube-well and water preserver in Padmapukur and Gabura union
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The study found that women were the main collectors of drinking and everyday
usage water, and 92 per cent of women said that they were the main collectors of
water for their households. For the rest of the women, their husbands usually
collected water for households. The average time to collect water varied across
households, for some women it was zero as they had access to a nearby source,
whereas for some women, it was up to five hours as the nearest water source was
quite a distance from their homesteads.

Table 5.3 shows that after Aila, the use of tube-wells, deep tube-wells 11 and rain
water increased, whereas the use of pond water decreased for drinking purposes.
Before Aila, 62 per cent of households collected their drinking water from tubewells, though 41 per cent households were still dependent on ponds for their
drinking water. Some households (13 per cent) used rain water for drinking and
quite a few households (one per cent) used a deep tube-well for their supply of
drinking water. The scenario changed after Aila and 86 per cent of the households
started collecting drinking water from tube-wells, though all of them were not
capable of owning a tube-well. Therefore, they had to spend extra hours collecting
the drinking water from neighbours’ houses. Another five per cent of houses started
using deep tube-wells for their drinking water.

11

From an engineering point of view, when a tube-well penetrates at least one impermeable layer,
it is known as a Deep Tube-well. But in Bangladesh, when a tube-well is deeper than 75 m, it is
called a Deep tube-well as per Department of Public Health Engineering (DPHE).
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In addition, 16 per cent of households used rain water for drinking purposes. For
this they needed to store rain water during the rainy season (about two to three
months) in big pots. However, the capacity of rain water storage is not enough to
serve their needs all year round. A household can use rain water for maybe half of a
year and for the other half of the year they need to collect drinking water from other
sources. In the dry season when the surface water level goes down and it is not
possible to get water from tube-wells, this is an especially miserable time in terms
of drinking water supply. In this respect, key informant-1 (see Appendix D) said
that:

“We have made some rain water reservoirs in the locality. But these are not
sufficient to meet the water demand for people. Moreover, the water reserve
capacity is limited and can be used only for few months. Eventually, people
need to find an alternative source to collect water, most of the time which is
located far from the locality and it is women who are responsible to do this
hard job.”

Table 5.3 also indicates that, for household work purposes, women mainly use pond
water. Besides this, they also use tube-wells, deep tube-wells and river water to
some extent. The figures are more or less the same as before and after the Aila
period. The respondents stated that they did not use any rain water for their daily
household purposes as the rain water is very precious and only used for drinking
purposes.
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Table 5.3 Sources of water for the respondents’ households
Source of water

Percentage of respondents
Before Aila (2009)

After Aila (2013)

62%

86%

1%
41%
13%

5%
10%
16%

14%
84%
1%
3%

19%
81%
1%
3%

Drinking water
Tube-well
Deep tube-well
Pond
River
Rain
Household water
Tube-well
Pond
Deep tube-well
River

Collector of water
Female

Male

92%

8%

5.2.3 Forestry resources

The Sundarbans is the source of livelihoods for millions living in its vicinity. Most
of them are very poor ─ have no capital, no land and no water bodies for any type of
cultivation. Their livelihood depends, particularly in certain seasons, on shrimp fry
collection, crab collection, mussel, clam and oyster gathering, honey and wax
collection, and the collection of fuel woods and leaves, all of which is undertaking
within the Sundarbans (Biswas et al, 2007; Rahman, 2013).

The study found that 17 per cent of women’s households were totally dependent on
this forest resource for their livelihood (Figure 5.5). Other households were also
partially dependent on forestry resources for their household income. The main
forest based activities included: fishing, crab collection, wood collection, honey and
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wax collection, and golpata collection. Photo 5.2a shows a basket of crabs collected
from the forest.

People go to the forest by boat and collect these resources both legally and illegally.
This practice is associated with various risks. They have to deal with the danger of
attacks by wild animals, such as Royal Bengal tigers, crocodiles and snakes, etc.
They also face the possibility of mugging by forest robbers. During the survey, the
researcher met some women whose family members had been attacked by both
tigers and/or robbers while they went to the forest to collect resources (Photo 5.2b).
Still, collecting forestry resources for their livelihoods is the easiest option for the
poorest households of the study area, since they do not have to invest any money in
these resources. The FGD participants also expressed similar views on this issue. A
FGD participant, Alimuddin, stated that:

“Our ancestors were used to go to the forest. We also follow them.
Especially, when there is a shortage of work in the locality, we go to the
forest to collect wood, golpata, fish, or crab. Despite the fear of robbery
nowadays, we have to go to the forest for survival.”
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Photo 5.2 Crabs from the Sundarbans (a), the researcher with a household head who
were attacked by a Royal Bengal Tiger in the Sundarbans (b)

a

b

The collection of fuel wood for cooking is another important concern for rural
women. Women in the study area absolutely depend on forestry resources for their
fuel wood, with 100 per cent of respondents supporting this claim. There are no gas
or electricity facilities in the study area. Therefore, a stove made of mud is the only
option for cooking and needs fuel like wood, straw or cow dung. However, it has
become a great challenge for the women to get wood, as trees have drastically been
reduced in the area due to several climate change effects. Straw and cow dung have
also become scarce as the pasture land and livestock have become rare in the study
area due to the conversion of most of the land areas to shrimp ghers. Only six per
cent and one per cent of women occasionally used straw and cow dung respectively
for cooking purposes (Table 5.4). In general, women were the main users of fuel
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wood, but it was the male members of the family who were responsible for
collecting this from the forest. However, women were responsible for processing the
wood by chopping where necessary, for cooking purposes.

Table 5.4 Sources and collectors of cooking fuel

Source

Percentage of respondents

Wood

100%

Straw

6%

Cow dung

1%

Collector of cooking fuel
Female
Male
5%

95%

5.3 Financial capital

The level, variability and diversity of income sources, and access to other financial
resources (e.g. credit, savings) together contribute to the formulation of financial
capital. Financial capital is especially important for the livelihood groups who live
in a climate volatile area, as it can be used as collateral against risks and shocks
(Ellis, 2000). The study describes the financial capital of the respondents in terms of
income and expenditure structure, savings and credit availability.

5.3.1 Income structure

Most of the households in the study area were engaged in more than one income
generating activity that together produced their total annual income. The main
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income sources for women’s households included shrimp or fish farming, labour
wages, forestry resources, business, agriculture and service. Most of the women’s
households (67 per cent) were engaged in daily labour work. However, they could
not find work on a regular basis and so the wage rate was very low. The average
annual income from wage labour was estimated at approximately US$ 545 before
Aila and US$ 571 after the Aila period. The wage income increased slightly from
2009 to 2013, but this was mainly because of ongoing inflation, rather than
increased work availability. Therefore, in practice, it did not help to increase the
purchasing power of households.

Shrimp farming or fish farming was considered to be the most lucrative sector for
income generation. The average anual income of households from shrimp/fish
farming was calculated at US$ 1077 in 2009 and US$ 780 in 2013. The participants
in the FGDs mentioned that due to a breakdown of embankments, in general, shrimp
ghers were washed away and an attack of various infectious diseases to the shrimp
industry in the Aila year caused huge losses. Though the income has reduced from
this industry more recently, more households (67 per cent) were involved in this
sector in 2013 than in 2009 (65 per cent) since the land became saline, and there is
now nothing productive that can be done with this land except shrimp farming.

Another major income generating sector for the households was income from
forests. In almost every household, one or more members went to the forest to
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collect forestry resources and to sell these to the local markets as part of their living
needs and overall livelihoods. Unfortunately, the average annual income from this
sector has also reduced since Aila (US$ 468 in 2009 to US$ 388 in 2013). The
involvement of households also slightly reduced (29 per cent to 27 per cent) during
this time period. The main reasons for this decline reported by the FGD participants
were the increased dangers of robbery in the Sundarbans and the decreasing amount
of resources available in the forest. The involvement of the households in business
(e.g. trader of fish and agricultural products, grocer, tailor, wood dealer,
shopkeeper) was the same (31 per cent) both before and after Aila periods.
However, the average annual income from this sector decreased to US$ 662 in 2013
from US$ 740 in 2009.

Although agriculture is the main occupation for rural Bangladeshis, this is a
problematic income generating sector in the study area due to various climatic
factors. This sector includes income from crop production, homestead gardening,
fruits and vegetables gardening, livestock and poultry rearing, etc. As mentioned
earlier though, due to various climatic reasons, this sector is the lowest income
generating sector of the area. The contribution of this sector in households’ income
is very low both in terms of value adding and involvement. The average annual
income from this sector was only US$ 213 in 2009 and US$ 140 in 2013. The
percentage of households involved in agricultural production was only 29 per cent
in 2009 and this reduced to only 19 per cent in 2013. The main reason for the
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reduction in the agricultural activities in the study area was the presence of salinity
in the surface soil. Unavailability of fodder crops, pasture lands and poultry feed
were other reasons for reduction in poultry and livestock production.

The service sector (e.g. service in any company outside their village, in NGOs, etc.)
involved the least number of households in the study area. Only seven per cent of
the respondents’ households were involved in service in 2009, but that increased
slightly in 2013 to nine per cent. The average annual contribution of this sector to
the households’ income was estimated at US$ 570 in 2009 and US$ 572 in 2013.
Table 5.5 and Figure 5.6 present the income information for the respondent
households. The total average annual income per household was estimated at US$
1657 before Aila in 2009 and US$ 1383 after Aila in 2013, which was low when
compared to the national average (US$ 1776) (BBS, 2011). The figures also indicate
that households were, comparatively, in a disadvantaged position and became
poorer due to climate change shocks.
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Table 5.5 Income distribution of women’s households by sectors

Source of income

Average annual income
(in US$)

Percentage of households

Before Aila
(2009)

After Aila
(2013)

Before Aila
(2009)

After Aila
(2013)

Labour wage

545

571

67%

70%

Shrimp/Fish farming

1077

780

65%

67%

Income from forest

468

388

29%

27%

Business

740

662

31%

31%

Agriculture (crop, veg,
livestock, etc.)

213

140

29%

19%

Service

570

572

7%

9%

Average household
income

1657

1383

-

-

Figure 5.6 Income distribution of women’s households by sectors
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5.3.2 Expenditure structure

The present study also collected data on women’s household expenditure in two
categories, food items and non-food items. The annual average expenditure on food
items was estimated at US$ 718 in 2009 and US$ 738 in 2013. Conversely, the
annual average expenditure on non-food items was estimated at US$ 290 in 2009
and US$ 334 in 2013. As a result, the total annual expenditure per household
increased slightly by 2013 (US$ 1072) compared to before Aila occurred in 2009
(US$ 1007) (Table 5.6). Both the figures are much lower than the national annual
expenditure per household (US$ 1711) (BBS, 2011), which indicates a lower
purchasing power of households in the study area.

Table 5.6 Household expenditure structure

Expenditure

Average annual expenditure (in US$)
Before Aila (2009)

After Aila (2013)

Food item

718

738

Non-food item

290

334

Total

1007

1072

The results also indicate that the households spent most of their income on food
items, which is an indication of the poor livelihood of the respondents. The share of
food items and non-food items in total household expenditure were calculated, about
70 per cent and 30 per cent respectively on average, both before Aila and after the
Aila period (Figure 5.7).
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Figure 5.7 Expenditure share between food and non-food items
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5.3.3 Balance of income and expenditure

The study identified the respondents’ financial status by balancing their income and
expenditure. The results reveal that about 37 per cent of the respondent households
experienced ‘income surplus’ in 2009, but that figure decreased to 17 per cent in
2013. On the other hand, a break-even/no saving situation was the most common
situation for the households and this increased to 70 per cent in 2013 from 59 per
cent in 2009. Income less than expenditure or ‘income deficit' increased to 13 per
cent in 2013, after sitting on 4 per cent before Aila (Figure 5.8). These estimates
give a clear indication of the overall poor financial status of households and a
worsening of the situation after Aila. The households largely lost their assets and
income opportunities and, as a result, they became marginalized. The estimates also

158

indicates that women’s households could not cope well with the devastating damage
of Aila and other climatic consequences, as they could not save income to be used as
collateral at the time of disasters. The situation remained the same in 2013. A
respondent named Horidasi from the Sonakhali village of Padmapukur union said:

“We cannot think of saving money. With the little income of my
husband we cannot even cover our basic expenses. Every month
there is some deficit and I need to borrow money to run my family.”

Figure 5.8 Distribution of women’s households by balance of income and expenditure
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5.3.4 Credit availability to respondents

Credit is considered to be an important financial asset for rural households,
considering its impact on socio-economic development. In Bangladesh, microcredit
is a very popular concept and it is mainly given to rural women to improve their
livelihoods. At the time of data collection, it was found that in the study area, 32 per
cent of the respondents had not taken any kind of credit from any source during the
last five years. The reason behind this is some of them did not like to take credit
from others, although they were in need, and some of them had not found any
suitable source of funding. Alternatively, 68 per cent of the respondents received
credit from various types of sources to meet their needs. The proportion of women
who took credit was much higher than the national average for rural areas, which is
35.08 per cent (BBS, 2012). The amount of credit received by the respondents
ranged from US$ 52 to US$ 3847. Among the respondents, only 14 per cent of
women received credit more than US$ 642. The distribution of respondents
according to the amount of credit received is presented in Table 5.7. Besides their
needs, the respondents also had to consider their repayment capacity when taking
credit.

The study also investigated the reasons why the respondents took credit. The results
revealed that most of the respondents (44 per cent) took credit for family purposes.
These included: food expenditures, children’s education, the making and repairing
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of the house, as a dowry for a daughter’s marriage, monies paid to other credit
organizations, and buying some poultry and livestock, etc. On the other hand, 26 per
cent of the women took credit for business purposes. They usually gave this money

to their husbands or sons to start some small businesses, such as opening a grocery
shop or investing in a small trading business. Another 16 per cent of the women
used their credit to cultivate fish and to buy some fishing equipment. Furthermore,
10 per cent of the respondents took credit for medical purposes and only four per
cent of the respondents used their credit for the improvement of agricultural
production. A key informant-9 (see Appendix D) said in her interview that:

“From my experience I have seen that women mostly take credit to bear
their family expenses. Now, we are trying to motivate them to invest
their credit in small businesses. We also give women training on
making handicrafts so that they can use this credit in proper way and
pay the installments without hassle.”

The study also identified the sources of credit for the women in the study area. The
main source of their credit was various NGOs. The study area was identified as one
of the most vulnerable regions to climate change worldwide. Therefore, many
NGOs have started working in this region. The area came more into focus after
Cyclone Aila, which had a disastrous impact on that area. Afterwards, the NGO
activities became more prominent in supporting the livelihoods of the people in that
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area. Many international organizations then also provided funding through these
NGOs.
Table 5.7 Amount, reasons and sources of credit for respondents

Amount of
credit (in
BDT)

% of
respondents

No credit

32%

Up to 5000

Reason for
credit

% of
respondents

Source of
credit

% of
respondents

44%

NGO

54%

11%

Family
purpose
Business

26%

Bank

15%

Up to
10000
Up to
20000

15%

Fishing

16%

Relatives

19%

11%

Medical

10%

9%

Up to
50000
>50000

19%

Agriculture

4%

Cooperative
society
Others

14%

Others

-

-

3%
-

The NGOs who provided credit to the women in the study area included the
Nowabenki Gonomukhi Foundation (NGF), Shushilon (a local NGO), BRAC (an
international development organization based in Bangladesh), Caritas Bangladesh
and Borsha (a local NGO). Most of the respondents (54 per cent) received credit
from local, national and international NGOs. Others sources of credit included
relatives (19 per cent), banks (15 per cent), co-operative societies (nine per cent)
and others (three per cent). The banks who gave credit to that area included the
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Grameen Bank, 12 the Bangladesh Krishi Bank, 13 and the Al-Baraka Bank. 14
Although the amount of credit was not high, most women felt happy that at least
they had some sources from which they could receive financial support during times
of struggle.

5.4 Social capital

Although there is much debate about what is exactly meant by the term ‘social
capital’ and the aspects it comprises, quite often access and amount of social capital
is determined through family and gender relations, social relationships and
networks, and social groupings. Social capital is an important factor in
understanding a community’s livelihood, because it helps understand the
relationship between assets, institutions and livelihoods (Bebbington, 1999). This
capital can positively or negatively impact on the livelihoods of women depending
upon its composition. Social capital is explained in this study according to two
categories: socio-demographic profile and social networking, which are described
below:

12

The Grameen Bank is a Nobel Peace Prize-winning microfinance organization and community development
bank founded in Bangladesh. It makes small loans known as microcredit to the impoverished without requiring
collateral.

13

Bangladesh Krishi Bank (BKB) is a 100% government owned specialized bank in Bangladesh. KRISHI means
Agriculture. Since its inception, BKB has provided remarkable levels financing to the agricultural sector. BKB
also performs commercial banking.

14

A commercial bank operating under Islamic (Halal) principles.
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5.4.1 Socio-demographic profile
The household structures of respondents are discussed in this category under the
following sub-headings:

5.4.1.1 Family size and gender composition

The household size of the respondents was found to be high (5.05 persons per
family) compared to the average household size of 4.6 persons per family in
Bangladesh (NIPORT, 2015). The average number of female members (2.44) in the
family was slightly higher than that of male members (2.34). The households were
mostly male headed (92 per cent). Only eight per cent of households were headed
by women, who were mostly widowed. The national average for male and female
headed households is 89 per cent and 11 per cent respectively (NIPORT, 2015).
These numbers are representative of the male dominant social structure of
Bangladesh, which is strongly evident in the study area, with low contributions of
women in household decision making processes.

5.4.1.2 Dependency ratio

The dependency ratio indicates the proportion of family members who are typically
not in the labour force. It is used to measure the pressure on a productive
population. The dependency ration for the respondents’ households was calculated
at 0.664, which indicated more than half of the family members were dependent.
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Again among the dependent members, the majority were female. This result
indicates that women have less productivity in terms of generating income. This is
not because that they are unable to do productive work, it is the socio-cultural
restriction and their family responsibility that restricts them from engaging in such
work.

5.4.1.3 Religion

The results indicated that most of the respondents (88 per cent) belonged to the
religion Islam. The rest of the respondents (12 per cent) belonged to the Hindu
religion. The national distribution of population in Bangladesh is: Islam (89.7 per
cent), Hinduism (9.2 per cent), Buddhists (0.7 per cent), and Christians (0.3 per
cent) (BBS, 2013a). The people in the rural area were very much devoted to their
respective religion, which somehow increased the patriarchy in the society.

5.4.2 Social networking

Social networking helps in building social connections that enable and encourage
people to mitigate the effects of shocks or lack of other capitals through informal
networks, and developing social cooperation. The two aspects, namely migration
and networking with local government organisations, are described under this
category.
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5.4.2.1 Migration to other places

Migration is a social behaviour that can occur for various reasons, however, in the
study area it related to the consequences of climate change. The study found that
only 27 per cent of the respondents’ family members migrated to other areas of the
country or overseas. They mostly migrated to earn money or to find jobs as there
was scarcity of work in the vicinity after several natural calamities. Among the
migrated people, the highest proportion (15 per cent) of people migrated to other
districts (inter districts) of the country. Most of them migrated to work in the
brickfields. Besides this, five per cent of them migrated to nearby inner upazilas of
the Satkhira district. About four per cent of the family members of the respondents
migrated to the capital city Dhaka (see Figure 2.1 in chapter 2) for a job, and only
three per cent migrated overseas for a better life or as manpower. The FGD
participants claimed that there was a shortage of work in the local vicinity. A FGD
participant Aklima Bagum stated that:

“We do not have much work opportunities in the locality, especially after
Aila. Therefore, physically strong men go to work in other places. At that
time, we (women) have to take care of our family and bear more
responsibilities to maintain our family.”

The study also found that 73 per cent of the respondents’ family members had not
migrated to other places. Some of them did not get enough opportunity to migrate to
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other places and some of them were not interested in migrating to other areas from
their place of origin. The study also found that about three per cent of the
respondents’ relatives or family members had permanently migrated to other areas
of the country, as they lost all of their livelihood opportunities due to various
climate change affects (Table 5.8).

Table 5.8 Migration status of respondents’ family members

Destination to
migrate

Migration status
Yes (27%)

No (73%)

Dhaka (capital city))

4%

Overseas
Inter districts
Locally

3%
15%
5%

Most of the people did
not migrate to other
places due to lack of
opportunities.

Permanently
migrated

3%

5.4.2.2 Networking with local government organizations

The local government organizations that work in the study area are Union Parishad
and Upazila Parishad, which includes all government organizations at the upazila
level. Rural people usually seek assistance from the Union Parishad if they face any
problems. The responsibilities of the Union Parishad include: assisting and
cooperating in the development of education and health; the construction and
maintenance of local roads, water sources and embankments; the peaceful resolution
of local disputes; the promotion of social resistance over violence against women,
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terrorism and all types of crimes; and an increase in awareness of the needs of
women and children, taking concrete actions where necessary (GoB, 2015).

In the study area, usually men take the responsibility to make contact with local
government offices. Women may be interested but due to the social and culture
norms, there is no opportunity to engage with such contacts. Therefore, women’s
access or networking with this organization was limited. Only 25 per cent of the
women had adequate access to these organizations. About 35 per cent of the women
had limited access to these organizations, whereas 40 per cent of the women had no
access to these organizations. The situation was worse before Aila (2009). At that
time 20, 30 and 50 per cent of women had adequate, limited and no access to the
local government organizations respectively. Accessibility of women to different
welfare facilities that are also related to social networking is further discussed in
section 6.4 of chapter 6.

5.5 Physical capital

Physical capital comprises the basic infrastructure and producer goods needed to
support livelihoods. Physical capital represents a stock of plants, equipment,
infrastructure, sanitation system and other productive resources that are owned by
individuals or households (Bebbington, 1999; Moser, 1998). Physical capital plays
an important role in accelerating the livelihood of households in a positive direction.
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Physical capital such as housing conditions, productive assets (livestock, poultry,
fishing boat and nets, trees, sanitation facilities) are examined in this section.

5.5.1 Housing conditions

Shelter is a basic need for livelihoods and can be represented largely by the
condition of the house in households. The type of house indicates the well-being or
status of the household. Therefore, the present study investigated the housing
conditions of the respondents, and compared this before Aila and after Aila. Houses
were categorized into four types such as a: pucca house, semi pucca house, iron
sheet house and kacha house. Pucca houses are made out of brick, cement, iron bars
etc., while semi pucca houses have walls that are made from the same materials, but
the roofs are made from iron sheets. The main structure of iron sheet houses is made
from wood or bamboo that is wrapped with iron sheets. Kacha houses are mainly
made from golpata of the Sundarbans, with the help of bamboo or wood. Some of
the houses are also made from straw and mud.

In rural Bangladesh, one household may have one type of house or different types of
houses. For example, one household may build one or two rooms as a pucca or semi
pucca house, another one or two rooms as an iron sheet house, and the kitchen as
kacha house. In the study area, most of the households had one house structure and
a separate kitchen. The results showed that 97 per cent of the respondents’ houses
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had been fully or partially destroyed at the time of the devastating Aila. Strong
winds followed by a high tidal surge were the main destroying reasons for this.
After Aila, water remained for a long time in the houses and all types of houses
were severely affected by saline water. Before Aila, about 78 per cent of the
respondents owned at least one kacha house. After Aila, 75 per cent of the
respondents had at least one kacha house and most of the kacha houses had been
remade after being previously destroyed during Aila.

During the survey period, 71 per cent of the respondents had at least one iron sheet
house, whereas only about 51 per cent of the respondents had an one iron sheet
house before Aila. Only 11 per cent of the respondents had one semi pucca house in
2013, whereas 8 per cent of the respondents had one semi pucca house in 2009
before Aila. Very few households (five per cent) had one pucca house in the data
collection time, whereas only three per cent of the respondents had one pucca house
before Aila (Figure 5.9). In rural Bangladesh, usually people who are considered
‘rich’ own a pucca house and people who are poor own kacha houses. Thus, the
structure of the house demonstrates the economic status of a household, and for the
present study, the housing condition demonstrated the poor livelihoods of the
respondents.

The study found that all categories of houses had increased in terms of quantity after
Aila, because of the various rehabilitation activities of many international, national
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and local NGOs. In terms of the ownership pattern, only two per cent of houses
were owned by women in the study area, whereas 98 per cent of the houses were
owned by the men, which indicates that women are largely deprived in terms of
physical asset endowments.

Figure 5.9 Distribution of women’s households by house type
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5.5.2 Productive assets structure

Physical assets in the form of productive assets are said to be associated with the
increased income and better livelihoods of households. Productive assets of a rural
household include: poultry, livestock, agricultural equipment, fishing nets and boats,
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trees, homestead vegetables gardens, radios, televisions, solar power, refrigerators,
jewelry, etc. In the study area, it was found that most of the people were poor and as
such, agricultural activities were few due to soil salinity problems. Thus, the most
common physical assets of the respondents’ households were limited to livestock,
poultry, fishing boats and nets, and trees, which could explain their present
livelihoods in the study. About 38 per cent of the respondents had livestock in their
family before Aila and the average number of livestock was six per household,
whereas after Aila, it came down to about 30 per cent of respondents having an
average number of livestock of two per household. Only four per cent of the women
had ownership of livestock during the time of data collection (Table 5.9 and Figure
5.10).

Poultry is the most popular asset for women in rural households. Before Aila, about
87 per cent of the respondents had poultry, the average being 12 per household.
However after Aila, both the percentage of households and average number of
poultry per household had decreased. After Aila, about 80 per cent of the
households only owned an average of five poultry per household. The average
number of poultry per household had decreased significantly after Aila. During Aila,
most of the poultry had washed away with the tidal surge and then after Aila, due to
a lack of poultry feed and space in the homestead area, households found it difficult
to raise poultry. The respondents mentioned that after Aila, they tried to buy and
raise poultry and livestock with the help of some local NGOs, but livestock and
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poultry feed was a problem for them as there was no pasture land or fodder crops
grown in that area. In terms of ownership of poultry, 36 per cent of the respondents
owned this asset, which was the highest percentage for women in any ownership
pattern within the households. The high numbers of participation and ownership of
poultry indicates that women are very comfortable in raising poultry and want to
contribute to this sector for the betterment of their family.

Fishing nets and boats are also important household assets for the coastal
community, since most of the households engage in fishing in different forms.
Among the respondents’ households, 43 per cent of the household had owned a
fishing boat and net before Aila, but this came down to 33 per cent of households in
2013. The average number of fishing nets and boats were the same (two) during
both time periods. Only two per cent of fishing materials were owned by women
(Table 5.9 and Figure 5.10).

A large number of households (65 per cent) had trees before Aila and on average the
number of trees was about 12 per household. However in 2013, the number of
households (19 per cent) and the average number of trees per household (only three)
had been reduced by soil salinity. It was observed during the time of the data
collection that most of the households had no trees at all in their homestead. Some
of them mentioned that they had tried to plant new trees but that they failed to grow.
Very few of them had succeeded in plantation growth. No homestead gardens were
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found during the time of data collection but, most FGD participants mentioned that
a couple of years ago their homesteads had held various types of vegetables, fruits,
other trees, livestock and poultry, but Cyclone Aila had destroyed most of their
assets and they failed to regain these, mainly because of ongoing heavy salinity and
water logging problems.

Among the other household assets, 26 per cent of the respondents’ households
owned a bicycle or, a rickshaw van or a motor cycle. Only nine per cent of the
respondents’ households owned a solar panel. Solar panels were their only source of
power supply as there was no electricity supply in the study area. People obtained
these solar panels from different NGOs at discounted prices. Besides this, 32 per
cent of respondents’ households owned either a radio or a small television. Among
the respondents, only two per cent had gold or silver jewellery. There was no
household found that owned any agricultural equipment or refrigerator. Table 5.9
and Figure 5.10 present the distribution and ownership of major household assets.

Table 5.9 Distribution and ownership pattern of major physical assets
Types of Asset

Percentage of household
Before Aila
(2009)
38%

After Aila
(2013)
30%

Poultry

87%

Fishing boat and net
Trees

Livestock

Ownership pattern in
2013
Male
Female
96%

4%

80%

64%

36%

43%

33%

98%

2%

65%

19%

97%

3%
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Figure 5.10 Distribution of major physical assets per household by number
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5.5.3 Condition of sanitation facilities

Sanitation is a fundamental human right that safeguards health and human dignity
and, hence, is a key indicator of livelihood. Lack of sanitation is a public health
disaster and more embarrassing for women. The present study investigated the types
of toilets used by the households in the study area to get an idea about their
livelihood well-being. It is notable that every household now has a toilet in the study
area. That happened because of a campaign to help rural communities by the
government and NGOs. After Aila, several NGOs made toilets in many households
in the study area. Most of the households used semi pucca toilets (75 per cent),
whereas some used pucca (16 per cent) and kacha (9 per cent) toilets during data
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collection (Figure 5.11). Pucca toilets are made out of bricks, semi-pucca toilets are
made out of wooden and iron sheets, and kacha toilets are made out of bamboo and
golpata.

Figure 5.11 Distribution of households by toilet types
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5.6 Conclusion

This chapter has presented the status of five livelihood capitals of women and their
families in the study area. These capital endowments were the indicators of
women’s livelihoods which were determined by several livelihood strategies
performed by them and resulted in positive or negative livelihood outcomes. The
distribution of capitals was also heavily influenced by the context of vulnerability,
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which was described from the point of climate change effects such as Cyclone Aila.
Therefore the above discussion gives an indication of asset compositions, their
changes and other issues related to livelihood scenarios. The next chapter will
discuss the key areas of vulnerability in relation to climate change. It will identify
the impacts of climate related issues on women’s livelihood, and outline women’s
responses to and coping strategies against these vulnerabilities. It will also consider
what accessibility to different facilities might mean in helping reduce vulnerabilities
overall.
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Chapter 6
Vulnerability of Women’s Livelihoods and the Coping Mechanisms
Used to Address Climate Change Impacts

The impacts of climate change are likely to enhance the vulnerability of many
communities, particularly those that are already susceptible to climate variability, as
well as development pressures, such as the rural women of developing countries.
Following objective 2 (chapter 1; p.7) the purpose of this chapter is to understand
the vulnerability of women’s livelihoods to climate change impacts. The concept of
the Disaster Crunch Model (DCM) is followed to obtain the above objective. In the
context of the present study, the purpose of using this model is to identify: how
several hazards affected women in the study area differently; the specific aspects of
gender relations and livelihood vulnerabilities; and women’s specific needs,
concerns, priorities, and their own coping mechanisms in reducing risks and
associated vulnerabilities from disasters. The knowledge gained from these insights
will provide a more nuanced understanding of issues as seen from the perspective of
rural women; it will also allow for more specific targeting of programs that assist in
addressing gender and climate change issues overall.
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Given this focus, the following sections discuss the key vulnerabilities of women’s
livelihoods due to the impacts of climate change and will present a summation of
their coping strategies against these vulnerabilities. The chapter concludes with a
discussion of the accessibility of women to various welfare facilities that can
potentially reduce their climate induced vulnerability and enhance their long term
adaptive capacity.

6.1 The progression of women’s vulnerability

“Women are vulnerable not because of natural weakness (i.e., because
of their sex), but rather because of the socially and culturally
constructed roles ascribed to them as women (i.e. because of their
gender)” (UNDP, 2010; p.15).

The present study started assessing the vulnerability of women by asking the
question - “Do you think women are more vulnerable than other groups in society?”
- to all personal interviewees, focus group discussants and key informants. All the
respondents agreed that women were more vulnerable than other groups in the
society. According to the DCM, women’s vulnerability is progressed due to various
root causes, dynamic pressures and unsafe conditions. In light of this, this section
gives a précis of the factors that were responsible for the progression of women’s
vulnerability. Accordingly, this section (6.1) briefly discusses the sources of
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vulnerabilities of women based on overall consultation with key informants and
FGD participants of the study, and related secondary sources.

In a poor and underprivileged community like the study areas, climate change has a
disproportionately greater effect on women. The prevailing socio-cultural
environment further increases women’s vulnerability to climate change impacts.
The major factors that put women into more vulnerable conditions are:

i) Limited access to resources: In rural Bangladesh, women have limited access to
key resources such as land, livestock, houses, machinery and savings. Access to
land and security of tenure is often highlighted as an important cause of women’s
vulnerability (Agarwal, 2003; Jacobs, 2002). The results of this study also found
similar statistics such as women had no ownership of cultivable land (see Table
5.2). Although women work on crop lands, they have limited or no control over
the land, as they do not own it and therefore cannot make decisions regarding its
use. Thus, there is no personal security attached to it. Women’s limited access to
resources was also revealed for other household assets (see Table 5.9). Men
retain greater access to each form of the five livelihood capitals: human, natural,
financial, social and physical. This allows men to diversify their livelihoods and
adaptive capacities to climate change to a much greater extent than women.
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ii) Dependence on natural resources and related work responsibilities: Women
in rural areas in developing countries are especially vulnerable when they are
highly dependent on local natural resources for their livelihoods (UN
WomenWatch, 2009). As the primary users and managers of natural resources
(being typically responsible for fetching water and fuel wood, and bringing it to
the house, for example), women depend on the resources most at risk from
climate change (UNDP, 2010). High dependency on agriculture, forestry
resources, fisheries and biofuels increases women’s vulnerability. Climate change
effects revealed in the study area include changes in the availability of natural
resources, such as drinking water, wood, forestry products, and fisheries, which
potentially affect the livelihoods of women.

iii)

Lack of education and access to information: In Bangladesh, women have
typically received fewer school years and grown up as less educated persons.
Traditionally, the role of girls in Bangladesh has been linked to the households;
early marriage, cultural norms and religious orthodoxy have also been
responsible for the low educational attainments of women in Bangladesh
(Hossain and Tisdell, 2003). In the national literacy survey, it was found that
only 35 per cent of rural women continued their study after primary level
education (BBS, 2013b). For the present study, this figure was even worse, only
27 per cent of women continued their study after primary level (see Figure 5.2).
Due to their limited education, women are at a disadvantage, as they have less
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access to crucial information and fewer means to interpret this information. This
can affect their ability to understand and act on information concerning climate
risks and adaptation measures. Limited education also shrinks their opportunities
to become involved in income generating activities and, therefore, increases
their vulnerability.

iv)

Limited mobility: Women in rural Bangladesh are less mobile due to strict and
gendered codes of social behaviour and, as such, have lesser chances to escape
from affected areas (CCC, 2009). They are restricted from leaving their houses
to seek safety and shelter alone and without the permission of male head of the
household. Remaining at home can leave them vulnerable in two ways: first,
they stay when climate change events such as cyclones hit hard if there is no
male member present during the time of disaster; and, secondly, if the shelter
centre is far from their house, they also avoid going there without permission
and thus face a worse case scenario ─ a backlash from the community,
sometimes violent in nature. This is one of the reasons that the death rate of
women was higher in all cyclones in Bangladesh, as their powerlessness in life
was seen to override their survival instincts. It is also because of this immobility
that they miss out on opportunities for alternative livelihoods, as they are
prevented from migrating to other places.
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v)

Limited roles in decision-making: Women have no role in the decision making
processes of households and community level governance in rural Bangladesh,
which impacts generally on their lives, environment and aspirations (Kabeer,
2005). Some gender based and culturally assigned roles like poor decision
making and the weak bargaining power of women coupled, with rigid
patriarchal social norms and value systems do not allow women to save
themselves in disaster situations (Dasgupta et al., 2010). A women’s role in the
household is mainly seen as reproductive labour (domestic work, child care and
care for the sick and elderly), whereas men’s roles are seen as productive labour
(paid work, self-employment and subsistence production), and this ultimately
creates the differences in the decision making process by putting men in a
position of power.

vi)

Sex disparity: In Bangladesh, there are gender inequalities with respect to: the
enjoyment of human rights; political and economic status; land ownership;
housing conditions; exposure to violence; education; and health (in particular
reproductive and sexual health). All of these make women more vulnerable
before, during and after climate change-induced disasters (Baten and Khan,
2010). Thus, women are disproportionally affected by the adverse effects of
climate change in regards to: agriculture and food security; water resources;
human health; human settlements and migration patterns; energy; and a lack of
transport and communication mostly, because of their gender and lack of
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identity. As a result, they face much greater challenges in livelihood strategies to
adapt to the changing environment than men and most women in developed
countries.

6.2 Climate change and women’s vulnerability

Climate change can be defined as extreme events or as a continuous process. The
respondents of the personal interviews, focus group discussions and key informant
interviews of this study were asked about the climate change events or the climatic
hazards they had experienced during the past years. Since most of the respondents
were local people, they observed the gradual changes of climate in that area.
According to them, the common climatic events or hazards that they had observed
in their locality were increased intensity of storms and cyclones, increased soil
salinity, increased temperature, water logging, and floods followed by heavy
rainfall. During a FGD in East Patakhali village, a participant Hajera Begum stated
that:

“Our environment has changed. Now we feel excessive heat and heavy
rainfall. Frequency of cyclones and floods has also increased. About 20
years ago the situation was not the same. Now we are in a greater risk.
Salinity is also causing a lot of troubles in our life.”
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The impacts of climate change events are interlinked and they create vulnerability in
women’s lives in various inter-related ways. The degree of vulnerability varies from
person to person. Therefore, the present study has categorized the degree of
vulnerability into four categories: severe, moderate, low and no vulnerability. The
major areas of vulnerability of women’s livelihood are described below. The
percentages of women in relation to their vulnerability to different aspects are also
presented in Table 6.1.

6.2.1 Income vulnerability

Women’s income is more likely to be derived from the informal sector, which is
often the worst hit by disasters and the least able to recover (Rahman, 2013). In the
rural areas of Bangladesh more generally, like those of the study area, there exist
few opportunities for income generation for people. In general, women represent the
majority of low-income earners and those in the most disadvantaged situation
regarding income vulnerability. In the study, 62 per cent of the women said that
their income sources had become severely vulnerable due to recent climate change
effects. Another 10 per cent of the women felt that their income sources were
moderately vulnerable. However, 25 per cent of the women also responded that
there was no vulnerability in their income sources, the reason being that these
particular women were not engaged in any income generating activities at all,
(Table 6.1).
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A personal interviewee Fatema Begum from Khalishabunia village of Gabura union
said that:

“I had 20 chickens and 15 ducks from which I earned some money by
selling their eggs. I had also a vegetable garden. But Aila came as a
curse to our lives which washed away all my poultry, and destroyed my
garden. It is 4 years since Aila hit us, but still I could not recover from
my losses. I had no ability to buy these poultry again. I tried to grow
some fruits and vegetables in my homestead, but because of high
salinity after Aila, I failed to do so.”

Discussion with women through personal interviews and FGDs revealed that, in the
study area, although women mostly practised homestead-based livelihoods, the few
income generation opportunities they had were lost due to natural disasters, such as
Cyclone Alia. The deaths of livestock and poultry during disasters increased the
vulnerability of women’s livelihoods, as these are one of the main income
generating sources for women. During and after disasters, the lack of fodder for
livestock and poultry resulted in reduced milk and meat production, which overall
worsened the income situation for women. Moreover, cyclones such as Aila also
reduced the employment opportunities available for women who had previously
worked in agricultural fields. Many of the respondents used to practise homestead
gardening from which they could earn some money by selling excess fruits and
vegetables. The recent climatic events, including increased soil salinity, however,
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have constrained them in continuing this practice and, over time, they have lost this
opportunity of income generation altogether.

6.2.2 Vulnerability in household assets

The vulnerability of physical assets of households is examined in this section. These
include: houses, furniture, agricultural machinery, radios, televisions, sewing
machines, bicycles, livestock, poultry, etc. Women in the study area were in general
poor and so had few assets to mention. Those they did included: a few goats, few
chickens or ducks, a small amount of ornaments and some pieces of furniture.
Whatever they owned, however, was thought of as very valuable in respect to the
outcome of various climatic events. In describing the condition of household assets,
a respondent Bijli Rani from Sonakhali village stated that:

“I have little furniture in my house including a radio. Whatever we
have these are very precious to us, because if cyclones or storm
surges attack, we would lose all of these and may not be able to buy
further. I got few gold ornaments during my marriage, but after Aila I
had to sell those to cope with the disaster effects.”

The destruction of houses and assets by disasters such as cyclones, floods or water
surge is a common impact in this area. During the catastrophe associated with
Cyclone Aila, most study participants lost the majority of their assets, including
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livestock and poultry. This consequently made their overall livelihood more
vulnerable. About 90 per cent of women in the study responded that their assets
were severely vulnerable in respect to climate change effects (Table 6.1) and that it
was very difficult for them to recover from this situation. There was no household
that thought that there was no vulnerability posed to their asset ownership as a result
of climate change effects.

6.2.3 Vulnerability of lives and health

Women’s lives and health are more vulnerable than men in any time of climate
variability. More women die during natural disasters compared to men, because they
are not adequately warned, cannot swim well or cannot leave the house alone
(UNFCCC, 2005; CCC, 2009). During Cyclone Aila in 2009, the death rate of
women was counted at being five times higher than that of men (UN, 2010). In a
cyclone, as suggested previously, even if a warning is issued, many women die
while waiting for their relatives to return home and accompany them to a safe place.
They cannot move without the concern and help of the male household head.
Moreover, the majority of women do not know how to swim. Also, the kind of
clothes women wear restrict their mobility, and having to protect their children can
make a quick escape during an emergency situation difficult, if near impossible
(Mehta, 2007; Dasgupta et al., 2010). Poorly constructed and insecure housing
systems also increase the mortality rate of women as they simply collapse during
cyclone events. Women also suffer from various diseases and injuries during and
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after times of disaster. Pregnant women, lactating mothers and differently-abled
(disabled) women suffer the most as they find it difficult to quickly move to safety
before and after disasters hit (WEDO, 2008).

The respondents were asked whether they or any of their female family members
had suffered any major health problems from the past climatic events, and 60 per
cent of women said that they had faced problems. Moreover, they were continuously
suffering from different health related issues. Among the respondents, 90 per cent of
women said they were facing severe to medium levels of vulnerability in regards to
health issues (Table 6.1). In response to this point, a key informant-10 (see
Appendix D) revealed that:

“In our area women and adolescence girls are affected by
gynecological and dermatological problems by using saline water in all
their household works. Often they feel shy to inform this problem to
other members of the family. Eventually, the situation gets worse and
they cannot bear the expenses for treatment.”

The FGD participants revealed that their health conditions had deteriorated in recent
years. They spoke of suffering from frequent and various diseases including
diarrhea, dysentery, cold and flu, and skin diseases. The reasons for this were
suggested to be associated with: excessive heat and rain, saline water, water
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logging, and a lack of nutritious food. As women have to do most of the water
related work such as collecting drinking water, cooking, washing, bathing the
children, cleaning kitchen utensils and so on, they therefore, were the ones who
were mostly affected by and at risk from water borne diseases. Excess salinity in
water and the water logging situation all the year round also created various health
problems for women in the study area. In general, a lack of medical facilities,
malnutrition, lack of pure drinking water and proper sanitation facilitates all
impacted upon and contributed to the vulnerability of women’s health.

Table 6.1 Degree of vulnerability due to climate change impacts on women’s livelihoods
Vulnerability indicator

Severe

Moderate

Low

Income source

62%

10%

3%

No
vulnerability
25%

Household assets

89%

10%

1%

0%

Lives and health
Food security
Education

50%
70%
6%

39%
13%
5%

9%
0%
2%

2%
6%
87%

Water sources

34%

3%

20%

43%

Sanitation

13%

5%

4%

78%

Shelter and security during
times of disasters
Communication and
transportation

79%

16%

2%

3%

52%

38%

3%

7%

6.2.4 Vulnerability of food security

In the context of climate change, traditional food sources become more
unpredictable and scarce, and this has had serious ramifications on four dimensions
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of food security: food availability, food accessibility, food utilization and food
systems stability (UN WomenWatch, 2009). It was found that the food situation was
very dire for women in the study area, particularly those from the lower economic
groups, and 70 per cent of respondents subscribed to this view. Another 13 per cent
of respondents thought that their vulnerability was at a medium or moderate level.
One of the main reasons was that due to salinity, the crop production in that area
had significantly reduced. Among the respondents, 90 per cent of the women said
that their land was degraded due to salinity and it had lost its capacity to grow crops.
This had serious implications for their ongoing food security. However, six per cent
of respondents who were in a higher economic group stated that they had not felt
any vulnerability in regards to food security due to climate change events (Table
6.1). A key informant-5 (see Appendix D) stated that:

“Due to our social norm, women are usually the last to eat and receive
the least amount in the family. This can often mean that poor women
may pass several days without any food or less amount of food. As a
result, they became more vulnerable to the unavailability of food and its
associated malnutrition.”

The FGD participants and key informants stated that during Cyclone Aila, many
women took shelter in the river embankments where there was no facility to cook,
and more importantly they did not have money to buy food. They were eagerly
waiting and wondering when the speed boat with food from the government and
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NGOs would come and give them some food, which were mostly dry foods. During
that time, families had to live on dry foods for more than two months. They could
manage to eat only once per day, and that always consisted of the same dry food,
such as flattened rice, biscuits or puffed rice. In addition, the amount of food they
received was not sufficient for the whole family, thus, in many cases women would
usually sacrifice their rations to feed other members of the family first. As a result
of this prolonged food deficiency, most of the women in the study area were
suffering from malnutrition. Natural disasters had also destroyed their crops,
vegetable gardens and livestock and poultry (which are usually a major source for
their daily food intake). Poor women were often forced to collect wild leaves, herbs
and taro as foods with or without rice. Many days they had to fast as there was
simply no food left for them. Overall the food security situation was dire for the
majority of the poor women and more or less a concern for all.

6.2.5 Vulnerability of education

The term ‘vulnerability of education’ is used here to represent whether women in
the study area faced any vulnerability in providing education for their children; this
is included as a part of their overall livelihood strategies. While the respondents
themselves did not have much opportunity to be educated, their children were facing
a different scenario. Therefore, the respondents thought that their children were
generally not vulnerable to having a lack of access to education due to climate
change. Although there were some interruptions in education in post disaster times,
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overall they were happy with the educational services they were receiving for their
children. Therefore, most of the respondents (87 per cent) thought that there was no
vulnerability in the case of education (Table 6.1). At present, the numbers of
primary schools in Padmapukur and Gabura unions are 14 and 12 respectively
(Bangladesh National Portal, 2015). While discussing the education facility in the
study area, a key informant-8 (see Appendix D) stated that:

“Now government is emphasizing on education and set target to reduce
the drop out rate at primary level. In recent times, many primary schools
have been established in this vicinity where children can study without
any cost. Therefore the attendance rate in primary school is very high. In
addition, the social and cultural barriers for girls’ education also have
been reduced by the help of government and NGOs. Now, most of the
children can go to school at least to primary level.”

A few respondents (13 per cent), however, did think that there were vulnerabilities
in relation to education to some extent as they were faced with problems of children
dropping out due to the increasing demand for labour in households, from those
experiencing difficulty in getting to school due to poor transportation systems after
disasters, and the overall destruction of education materials during these events.
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6.2.6 Vulnerability in relation to water sources

In rural areas all over the developing world, women and girls bear the burden of
fetching water for their families and spend significant amounts of time daily hauling
water from distant sources, even though, the water from distant sources is rarely
enough to meet the needs of the household (UN WomenWatch, 2009). The FGD
participants said that water supply had been a problem in the study area for a long
time. People were dependent mostly on surface water bodies (e.g. ponds). Cyclone
Aila brought about saline intrusions into and over surface water resources, thus
making them unfit for drinking and other uses.

The level of vulnerability mainly depends on the availability of fresh water and the
distance of water sources from the household. Since women were responsible for
most of the water related works, they faced much more vulnerability than men due
to a lack of local fresh water sources. Thus, women needed to travel long distances
to collect water, often having to go to other places by crossing a river. This
consumed an enormous amount of their time and they faced difficulties in
completing other household chores. Sometimes in the rainy season, they were able
to preserve rain water and use it all year-round for household purposes, though
generally, the required amount of water for daily household jobs was never
sufficient. Women in Gabura union in particular were more vulnerable than those of
Padmapukur union, as the number of water sources were very limited in this union.
Overall, 37 per cent of participants mentioned this being an issue of great concern.
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Conversely, 43 per cent of respondents were of the opinion that they were not
vulnerable to water source problems as they were living nearby to water sources,
provided by the government or through NGO support (Table 6.1).

6.2.7 Vulnerability in relation to sanitation

In Bangladesh, natural disasters occur at regular intervals and a large number of
sanitation facilities are destroyed every time. The FGD participants stated that after
Aila they had to live in a tent on the riverbank where there were no toilets, and they
had to share the same space with men. It was a very embarrassing situation for
women as they had to go to common open places or temporary places for this
purpose.M any women refrained from using the toilet during the day and
consequently suffered from urinary tract infections and other diseases. For pregnant
women, adolescent girls and elderly women, the situation was more difficult.
Moreover, they faced problems in bathing and management of general hygiene
aspects while they lived under the open sky with no private spaces. Overall, during
the post disaster time, the sanitation facilities were disastrous and women bore the
brunt of this. However, after Cyclone Aila, different NGOs took the initiative to
build toilets in many households and taught people the importance of the hygienic
use of them. Therefore, women today are now in a better position than before in
regards to sanitation facilities.
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A respondent named Aloka Rani from Sonakhali village said that:

“Our house had no structured toilet before. It was very
inconvenient for us. But after Aila NGO Caritas has made toilet in
our house. Now, we are happy with our sanitation facility.”

Ultimately, women who were the recipients of toilets from NGOs (78 per cent) did
not record feeling vulnerable in regards to this, though they did face problems
during the disasters. There remain, however, many households who still do not own
a toilet (22 per cent) and the women of these households thought themselves very
vulnerable without this facility, with 13 per cent of respondents stating that they
were severely vulnerable to sanitation problems (Table 6.1).

6.2.8 Vulnerability in relation to shelters and security during times of disaster

The overall capacity of cyclone centres was found to be very low and decreasing
further with the increasing population numbers each passing year; this is despite the
fact that climate change events in Bangladesh are predicted to increase
exponentially (IPCC, 2007b). There are only three cyclone centres in Padmapukur
union and two in Gabura union (Bangladesh National Portal, 2015). These shelters
differ from other public buildings in the sense that they serve a dual purpose: they
are schools or health centres under normal conditions and refuges for people during
and after cyclones (Khan, 2008). Typically, Multi-purpose Cyclone Centre (MPCS)
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facilities are multi-storied buildings with reinforced concrete that can, on average,
accommodate up to 1,600 people. These shelters generally have an open groundfloor structure to avoid flooding from the storm surges and the top floors (either one
or two) are designed to accommodate people during and after the disasters (World
Bank, 2010).

In the present study, 97 per cent of women stated that they felt vulnerable in these
disaster shelters (Table 6.1). During FGD in Gabura village, a participant named
Kulsum Begum stated that:

“Our houses are mostly built from earthen walls and golpata. During
disaster time it is not safe to stay in these houses as it could be
collapsed or washed away. We therefore try to leave our houses and
go to cyclone centres or on river embankments during or after disaster
time.”

The cyclone shelters become full and even beyond capacity very quickly during
cyclones. Often cyclone centres are far away and sometimes there is no cyclone
centre within reach during disasters. Women often find it risky to go to the shelters
if not accompanied by males. Elderly women and pregnant women find it even more
difficult to walk along muddy roads under stormy conditions. Even when women
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are willing to take shelter in such centres, their husbands are often found to be
reluctant to accompany them due to anticipated adverse situations.

During disasters (e.g. Aila), due to great distances from their households and
inadequate space in the cyclone centres, many people took shelter in neighbouring
embankments under open skies, which was very insecure for women, especially for
young women. A UN Assessment Team found that nearly 14,000 families were
living on the embankments, even one year after Cyclone Aila (UN, 2010). A
respondent named Murshida from Jelekhali village of Gabura union described her
experience of staying on the embankments during Aila as:

“There was bad smell all around us as dead bodies of various animals
were floating in the water around us, and due to water logging these
couldn’t be removed. We had no place to go but stay there. Often I
vomited by losing my tolerance to that situation. There was water all
around us but no water to use. There was no toilet and/or bathing
facilities. That was a terrible time we passed.”

The focus group discussants also stated that the shelters on the embankments were
far below the minimum standard; they were mostly tents or one room mobile huts
without any space for privacy and were extremely vulnerable to the monsoon.
However, without the repair of the damaged houses in the unions, people were
unable to return to their houses. It took a long time to rebuild or repair their houses
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after the disaster and since most of their livelihoods had been destroyed during this
period, it was beyond the people’s capacity to rebuild their houses without the
external assistance provided by government and NGOs. This situation also
prolonged their stay at the temporary shelters and increased their vulnerability
overall.

6.2.9 Vulnerability in communication and transportation

The means of communication can become extremely vulnerable due to climate
change effects as seen in the study areas. Women of the study area (52 per cent)
thought that they were ‘severely’ vulnerable to changes in communication and
transportation due to climate change effects, whilst 38 per cent stated they felt
‘moderately’ vulnerable. Only seven per cent of the participants registered being
‘unaffected’ by these events (Table 6.1). When Aila hit the study area, most of the
roads were destroyed. Moreover, due to the heavy salinity, flooding and water
logging problems, communication systems also collapsed in many areas. In the
rainy season, during the heavy rainfall, the movement from one place to another was
near impossible. Also, no transportation worked on those muddy roads, so it was
difficult for women to collect water in this situation and for children to go to school.
Many of the roads in village areas are made of mud. Therefore, if any event occurs
(e.g. cyclone, water surge, flood), those roads break down and people are essentially
immobilised.
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A key informant-6 (see Appendix D) described the situation as:

“In this area, communication system was not good even before Aila. But
during Aila, all village roads were destroyed. At that time people had to
depend on boats as a mode of transportation. Afterwards, with the help
of government and NGOs, village roads were repaired and still the
works are ongoing. However, as the roads are not paved, we suffer a lot
in the rainy season.”

Overall, women were found to be vulnerable in various aspects of their
livelihood. If proper training and awareness programmes on disaster awareness
and preparedness could be organised for them, their vulnerability might be
somewhat reduced. The respondents in personal interviews were asked whether
they had received any training on disaster preparedness or awareness from the
government or by any organization, and 100 per cent of the respondents stated
that they ‘never’ received any sort of training. This kind of training could enable
them to become familiar with the process of adaptation to climate change and its
related effects more easily. However, thus far, women have mostly had to find
their own strategies to cope within these stressed situations. The respondents
outlined some of these coping strategies and they are discussed below.
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6.3 Coping strategies of women against climatic events

Coping strategies refer to the specific efforts, both behavioural and psychological,
that people employ to master, tolerate, reduce or minimise stressful events
(MacArthur Research Network on Socioeconomic Status and Health, 2015). In
disaster management, ‘Coping Strategies’ can be defined as a set of activities or
mechanisms people try to utilize to survive during disasters and which, in turn,
allow them to recover their situation and further develop their conditions after
disaster (Islam, 2011). Since women are vulnerable in different ways to men under
climate variability, they also have developed their own coping mechanisms. Some
observed coping practices in relation to specific climate induced vulnerability, as
pointed out by women in personal interviews and FGDs, and by key informants of
the study, are discussed in the section below. The frequency of observed coping
strategies were broken down into four categories: ‘always’, ‘occasionally’, ‘very
rarely’, and ‘never’. The breakdown of percentages of women, utilizing specific
coping strategies are presented in Table 6.2.

6.3.1 Reduced food intake in and after times of disaster: A common practice

As suggested in section 6.2.4, availability of food is the main concern for the
households in the study area, especially in times of disaster. When a household
faces a food crisis during or after a disaster, women are responsible for adjusting
household food consumption by either changing the type of food eaten, or by
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personally consuming less or nothing at all. All respondents (100 per cent) in the
study area said that they took less food during and after times of disaster to adapt to
the changing scenario. Sixty per cent of women said that they ‘always’ practiced
this self-imposed starvation, whereas 30 per cent practiced it ‘occasionally’, and
another 10 per cent practiced this ‘very rarely’ (Table 6.2). A respondent named
Shefali from Patakhali village stated that:

“We used to produce crops before, and we had livestock and poultry. I
also produced some vegetables and fruits in front of my house. We lost
all these because of Aila and salinity problem. Now, we have to buy
every food item which is expensive for us. Therefore, we eat less now.”

It was also a difficult task for women to collect cooking utensils, ovens, fuel and
food materials in and after disasters. For use during and after disaster times they
preserved firewood, dry foods (such as rice, puffed rice, flattened rice, and
molasses), candles, matches and portable mud stoves in dry places, where and when
they could. Despite the limited resources in the coastal areas, women played a
significant role in food preservation to combat adverse situations.

6.3.2 Selling assets: The foremost strategy to adapt to adverse situations

The study found that the method that most applied in order to recover from the
disadvantageous situation in which coastal communities of Bangladesh found
themselves was the selling of their resources or assets (Paul 1997; Paul and Routray
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2010). In the study area, about 33 per cent of respondents stated that they ‘always’
sold their assets during times of disaster, whereas about 49 per cent of respondents
‘occasionally’ sold assets then and about 10 per cent of respondents ‘very rarely’
sold their assets at all (Table 6.2). Women whose households had land attached to
them sometimes mortgaged their land to others or tried to grow salinity tolerant
crops on their land. Few women in the study area, however, had their own land;
therefore, selling other assets was considered the best alternative for those who
found themselves in dire straits. In order to meet household financial needs during
or after disasters, women usually sold any surviving livestock, poultry, stored crops,
seeds, ornaments, trees or whatever they owned. The most popular objects to sell
were livestock and poultry and not simply because of the urgent monetary needs,
but also due to the lack of fodder and adequate shelter for storing ruminants.
However, most did not receive an appropriate price for their assets, particularly by
selling them during the disaster period rather than in normal times, as their
desperation was evident to buyers. Many respondents mentioned, however, that they
had no option but to sell their assets to cope with the disaster driven situation, but at
the same time, they were aware that they were having to sell at heavily discounted
prices. Conversely, only eight per cent of respondents ‘never’ sold assets, the main
reason being that they did not have any assets that could be sold.
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6.3.3. Receiving credit: A most demanding adaptation option

Receiving credit from informal sources is a practice dating back hundreds of years.
Village people usually have seasonal income related to their crop harvesting. During
other times of the year they take credit from village credit lenders to support their
needs. Recently, institutional credit has been added to this arena, and its target is
mainly women at the village level. Many women in rural areas are now part of
microfinance organizations, using their memberships to access loans. The Grameen
Bank is the pioneer institution which gives small credit to women. Women rely on
credit from different sources, which is the easiest option for them to use to adapt
when faced with disadvantaged situations.

Among the respondents, 35 per cent said that they ‘always’ took credit on all
occasions during disasters, 63 per cent took it ‘occasionally’ and another two per
cent took credit ‘very rarely’ (Table 6.2). They used this credit for buying food and
medicines, repairing houses, buying poultry, livestock, and/or boats or nets,
children’s education or marriage, or any other purposes. They said that without the
credit facility, it would have been very difficult for them to adapt to the ongoing
situation.

Prior to Cyclone Aila, women usually took credit from their relatives and
neighbourers for survival, as they felt more comfortable using this source. However,
after Cyclone Aila, different national and international NGOs took strong initiatives
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to rescue and support the livelihood of the people of the study area, and supplying
credit was a part of their actions.

6.3.4. Using savings: The firsthand option for adaptation

Although rural women in Bangladesh do not earn much and have limited income
opportunities, from past generations they have learnt to save something from their
daily expenses either in kind or in cash. Often they save some rice every day from
their daily uses or a little amount of money day by day. Most of the women also
treat gold or silver ornaments, which they received in their marriage ceremony, as
their savings. They also sell their ornaments in the lean periods. The total amount of
savings may not be a significant amount to mention, but it is the first option for
them to use to survive in times of disaster when their livelihoods have all but been
destroyed. Not surprisingly, at that time, this little bit of saving meant a lot to them.

Almost all of the respondents expressed the same opinion that they used their
savings during or after the disaster (Table 6.2). This was the quickest and most
straightforward option for them to cope with the changing situation since it would
have taken time to implement other coping mechanisms. However, this would not
have been a permanent option for long-term adaptation. Considering their meager
amount of savings, they could only utilize them for a short period of time. However,
as they immediately faced the challenges of basic needs and survival of their life,
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their savings at least helped them to survive until they managed to find an
alternative option to help them cope and slow adapt.

6.3.5. Alternative livelihoods: A sustainable adaptation option

Due to the geographical and socioeconomic conditions present in the study area,
livelihood options are limited for all people, but especially for women. The
destruction of standing crops, fisheries, livestock and poultry, and other household
assets has drastically reduced the livelihood earnings of women due to the series of
climate induced disasters. It has become very difficult, if not near impossible, for
women to bring back these livelihood options post-disaster. Cyclone Aila also had a
drastic impact on employment options and earnings of day labourers, which
constituted more than 80 per cent of the local labour market (Shamsuddoha et al.,
2013). After Aila and other climate change impacts, the work opportunities for men
were also dramatically reduced and, as a result, most of the men left their houses to
search for jobs in other districts. They left their families behind for considerable
periods of time during which they transferred all their responsibilities onto the
shoulders of their womenfolk.

To cope with this added burden, 84 per cent of respondents said that they tried to
find alternative livelihoods ‘occasionally’ when they could, while 11 per cent of
women, due to dire circumstances, were forced to do this more often (Table 6.2).
Women often caught fish and shrimp fingerlings from the nearby rivers to sell to the
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local traders, though it was not deemed prestigious work for housewives.
Sometimes they worked in wealthy people’s houses, and collected forest and other
naturally grown foods to feed their family. This was obviously a very distressing
and demeaning situation for many women. Some women also had to start work
under relief programs. They were engaged in road construction work where they
dug soil. However, they often undertook this work by going against the long-held
cultural barriers, suggesting that starvation was seen as a more powerful force than
disobeying cultural norms.

Some local NGOs (e.g. Shushilon, Uttoron, NGF, etc.) gave support to women by
involving them in some income generating activities, such as goat rearing, sewing,
mat preparation, honey culture, crab fattening, etc. The livelihood situation of
women was described by a key informant-1 (see Appendix D) by this way:

“Our NGO is working to improve the livelihood of women of this area.
Women of this area were used to raise livestock and poultry, and earned
some money. But after Aila they are not able to do this practice anymore.
We are particularly working with rural women as they have now few or
no income opportunities. They are not interested to work outside of their
house. Therefore, we are giving them training on tailoring, making cap,
making mat and net, so that they earn some money from house. We also
provide them sewing machine and relevant materials to do these activities
at home.”
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These alternative livelihood options, however, are not yet permanent for many and
in the short run, while they may help some adapt to their situation, overall, broader
spectrum initiatives are needed that focus specifically on women such that they can
bring about long-lasting and sustainable changes in their livelihoods.

6.3.6 Using a Vulnerable Group Development (VGD) card: A government initiative

The Vulnerable Group Development (VGD) programme of the Bangladesh
government aims at ensuring the socio-economic development of the poverty
stricken and destitute rural women of Bangladesh. The objectives of this programme
are to overcome prevailing food insecurity, malnourishment, financial insecurity
and social degradation. Between 2011 and 2013, under the umbrella of the VGD,
each month 30 kgs of rice or wheat were distributed among 750 thousand poor
women throughout the country for 24 months (MoF, 2015). A key informant-3 (see
Appendix D) explained that:

“To help the poor rural women we are running VGD programme in
Shyamnagar upazila. There are 3425 VGD cards being using by the
women of Shyamnagar upazila. Padmapukur and Gabura are
unprivileged areas of this upazila. We are conducting some projects to
improve the livelihood of these areas such as Test Relief (TR), Food for
Work (FFW), and Employment Generation Programme for the Poorest
(EGPP). We are also running some projects to build roads and culverts.”
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Women in the study area received some benefits from these programmes which
helped them to survive during and post disaster times. About 69 per cent of the
respondents took up the opportunity of VGD cards ‘always’ to adapt their
livelihoods during climate change affected scenarios (Table 6.2). However, 27
per cent of respondents ‘never’ used this facility, as they were not in vulnerable
groups according to the local government’s criteria.
Table 6.2 Disaster coping mechanisms of women
Coping strategies

Frequency of practiced mechanism
Always

Occasionally

Reduce food intake

60%

30%

Very
rarely
10%

Never

Selling of assets

33%

49%

10%

8%

Receiving credit
Using saving
Alternative livelihoods

35%
99%
11%

63%
1%
84%

2%
0%
4%

0%
0%
1%

VGD card

69%

3%

1%

27%

Homestead gardening and poultry
rearing

90%

6%

2%

2%

0%

6.3.7 Homestead gardening and poultry rearing: An option that women are
comfortable with

In rural areas of Bangladesh, it is a common practice for women to raise poultry and
practice homestead gardening to support their livelihoods in any stressed situation.
The situation, as highlighted above, however, is different for the present study area
compared to other parts of Bangladesh. Due to adverse climate change effects, it
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became difficult for women to succeed in homestead gardening and livestock and
poultry rearing, however, many wanted to continue to persist with these activities if
they could rather than venture outside the household to seek alternative income
generation activities. As mentioned previously though, during Cyclone Aila, all the
livestock and poultry were washed away and gardens were totally destroyed. Thus,
the restoration of livestock rearing has been almost impossible since there was no
grazing land left in the local vicinity. Poultry rearing was being practiced to a
smaller extent, but shortage of feed made this very problematic. The soil and water
had also become totally salinized. As a result, women had no place to feed to raise
poultry or grow vegetables. Despite their obviously disadvantaged situations,
women still tried to raise poultry and grow vegetables where they could, tending to
think that these were the works that they could do and were most familiar with, even
though realistically, they offered no real chance of success in supporting their
livelihoods. About 90 per cent of the respondents of the study said that they
preferred to raise poultry and do vegetable gardening to cope with the worsening
scenario, rather than take on other work outside the homestead (Table 6.2).

The whole scenario discussed above portrays the poor coping mechanisms that are
held by women in the study area. While women try their best to cope with the
altered hydro-geophysical conditions, it is at a cost of personal health and wellbeing,
and involves great sacrifice. Women’s coping efforts remain severely challenged
and limited by gender relationships, which seem unwilling to bend or alter, even in
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times of great distress. A huge initiative is needed to improve the present condition
of women by removing the barriers for them and helping them adapt to the ongoing
changing impacts of climate change. This, however, can only come through stricter
government policies, the continued work of NGOs and, possibly, further discussion
with religious and local leaders.

6.4 Accessibility of women to major welfare facilities
The previous section revealed that women struggled to adapt to ongoing climate
change scenarios. Accessibility to major welfare facilities is another indicator that
can be used to assess the adaptation capacity of any target group to climate
variability. Women’s livelihoods and adaptation can be strengthened by ensuring
women’s access to, control and ownership of resources, and access to development
resources (credit, information, training), plus culturally appropriate technology
(Nellemann et al., 2011). Therefore, it is very important to evaluate the degree of
women’s accessibility to different facilities that can support their resilience and
livelihood. These accessibilities can truly make a difference to their lives and
personal well-being. It was found from the discussion with FGD participants and
KII that women of the study area have historically experienced underprivileged
lives for a very long time and as such, prominently defined ideas of ‘quality of life’
and so on, as meaning little to them. If they can eat two meals a day, or have two
sets of clothes to wear during their life time, they believe that they have all that is
needed to survive. Owing to the remote location of the study area, the facilities
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normally required to meet the basic needs of people, do not reach them. As such,
their disadvantaged livelihoods are rarely noticed by the national government and
international communities and the condition of women in these areas remains
mostly unknown.

However, after the extreme climatic event of Aila, the situation changed. The
devastating condition of the people suddenly came to the forefront of the national
and international media’s attention and so too the different levels of government and
NGOs. They started work in the study area immediately after Aila hit there, and they
are continuing their work to improve the very poor livelihoods of the people in the
study area today. Women’s accessibility to different welfare facilities is presented in
Table 6.3. The accessibility levels are categorized as ‘adequate access’, ‘limited
access’ and ‘no access’, and evaluated according to perceptions of what this was
like before (2009) and after (2013) Aila .

Table 6.3 reveals that before or prior to the effects of Cyclone Aila, women had
limited or no access to medical facilities, including seeing doctors or receiving
medicines. Even when they were in a critical condition while giving birth, there was
no clinic, doctor or hospital to assist them. After Aila, some NGOs assisted them by
providing medical facilities such that they were then able to visit a doctor
periodically and acquire some free medicines for general illnesses. The proportion
of women who received ‘adequate’ medical facilities increased to 55 per cent after
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Aila, from only seven per cent before Aila. However, the family planning facilities
were still not enough to help women, and little has changed since before Aila.
Seventeen per cent of women had access to adequate family planning facilities in
2013, whilst it was only five per cent in 2009. While there have been some slight
improvements in the accessibility to these services, for the majority of women, they
remain inaccessible and much more needs to be done to ensure that women’s needs
are provided for on a broader scale.

Table 6.3 Accessibility of women to major welfare facilities

Area of accessibility

Per cent of respondents
Adequate access

Limited access

No access

Before
Aila
7%

After
Aila
55%

Before
Aila
81%

After
Aila
45%

Before
Aila
12%

After
Aila
0%

Family planning facilities

5%

17%

84%

74%

11%

9%

Banking

10%

19%

61%

57%

29%

24%

Local govt. organisation

20%

25%

30%

35%

50%

40%

Communication and transport

38%

67%

55%

31%

7%

2%

Electricity

5%

8%

3%

1%

92%

91%

Income opportunities

80%

20%

15%

69%

5%

11%

Medical facilities

Banking facilities have always been limited or unavailable to women in these areas.
In the whole Shyamanagr upazila, there are 13 nationalized and private commercial
banks (BBS, 2013d). Women in the study were usually economically so poor that
they did not have the capability to run a bank account. After Aila, the accessibility
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to banking facilities increased a little (19 per cent in 2013 from 10 per cent in 2009),
but generally these were located far enough away to still make this facility
unreachable. Similarly, women were not used to contact with local government
organizations such as the Union Parishad, the Upazila Parishad including the
Upazila Agricultural Office and the Upazila Fisheries Office, as men usually dealt
with these authorities. The social and religious norms and values of the study area
do not appreciate or facilitate the need for women to be mobile in respect of doing
such jobs. Only 25 per cent of women had adequate access to these authorities,
where needed.

The communication facilities such as roads and transport improved after Aila due to
the direct involvement of government and non-government organizations. Women
(67 per cent) also felt more comfortable in using these improved facilities than
before Aila (38 per cent). Nevertheless, it should be mentioned here that since a very
poor communication system existed beforehand, having some stable, brick made
roads meant a lot to them. Overall, however, the transportation options are still
limited and generally in very poor condition. Since most women have little idea
about the world beyond their village, small changes appear to make them happy and
satisfied. Again, when it comes to services like electricity, most of the respondents
did not have any access to electricity (91 per cent). They often did not know that
this was a basic facility that they deserved to have. Only a few people used solar
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power to produce some electricity in their houses and these were also supported by
different NGOs.

Due to extreme and ongoing climate change effects, the most unfortunate thing that
happened to the women of the study area was that they had lost many of their
income opportunities (e.g. livestock and poultry production, homestead gardening,
working in the crop field as daily labourer). Before Aila, 80 per cent of women had
some income, whilst after Aila it had reduced to only 20 per cent (Table 6.3).
Although some women were in search of alternative livelihoods, for most of them,
the situation had become worse over time. Overall, women have always had to deal
with these stresses but increased climate change events have exacberated them to
the point where they appeared to be believing in some divine act or intervention,
hoping that God would provide them with a better future. Again, without proper
access to a different level of facilities, it is impossible for women to adapt to
worsening situations and to grow resilience in all categories of their livelihoods.

Figure 6.1 represents the adequate accessibility of women to various welfare
facilities before Aila (2009) and after Aila (2013), where the centre point of the
radar diagram represents zero access to facilities; the outer perimeter represents
maximum access to facilities. It can be seen from the figure below that huge
differences occurred in income opportunities in a negative way and that over time,
in medical, communication and transport facilities occurred in positive ways.
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Figure 6.1 Accessibility of women to major welfare facilities in the study area
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6.5 Conclusion

This chapter has explained that, due to their social and culturally constructed roles
and responsibilities, and relatively poorer endowments of livelihood capitals,
women were more vulnerable during and after climate induced disasters such as
Cyclone Alia. Therefore, access to land, more income opportunities and proper
access to information and development facilities, increased independence, and
women’s empowerment more generally, must be ensured for the rural women of
Bangladesh if they are to actively address climate vulnerability and strengthen their
adaptive capacity for the future. Government and NGO support are much needed to
facilitate these specific needs, as women still remain the most vulnerable group to
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climate change effects in the country. Having identified women’s capital
composition and the specific areas of vulnerability, the next chapter calculates two
vulnerability indexes in order to quantify the degree of vulnerability of women’s
livelihoods.
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Chapter 7
The Livelihood Vulnerability Index: A Pragmatic Approach to
Measuring Vulnerability

This chapter measures the vulnerability of women by the LVI and IPCC-LVI
approaches (outlined in chapter 3) based on the data collected from the household
surveys and through the personal interviews with women. Following objective 3
(chapter 1, p.7) of the study, this chapter aims to calculate the level of livelihood
vulnerability under the impacts of climate variability and extremes in the study area.
This quantitative measurement of vulnerability is likely to provide greater genderspecific insights into the underlying processes and determinants of vulnerability,
and is useful for translating the complex reality of vulnerability into simpler terms.

7.1 Components of livelihood capitals

The LVI used here was derived from 2013 data based on five livelihood capitals,
that is: human, natural, financial, social and physical. Although these capitals and
their related vulnerabilities have been discussed in previous chapters, this method
will produce an individual index value for each of the capitals, which together will
lead to the construction of a composite index for vulnerability, that is, LVI.
Therefore, the selection of components and sub-components under these five
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capitals in order to construct the indices was crucial. To proceed with the LVI, at
first a vulnerability tree was developed to identify the major components and subcomponents of the five livelihood capitals (Figure 7.1) in the context of women’s
vulnerability in the study area. The major identified components under human
capitals were: health, knowledge and skills, and livelihood strategies. The respective
subcomponents under the components of health, knowledge and skills, and
livelihood strategies are stated in Figure 7.1. Altogether, nine subcomponents were
considered for measuring the vulnerability index of human capital of which four
belong to health, two belong to knowledge and skills, and three belong to livelihood
strategies. As a contrast to these human capital elements, land, water, natural
resources, natural disasters and climate variability (NDCV) have been identified as
major

components

under

the

natural

capital

domain.In

total,

fourteen

subcomponents were considered under natural capital that belong to: land, water and
natural resources, and NDCV components, and are presented in Figure 7.1.

In the case of financial capital, three major components were identified, namely
annual income, asset ownership and finance. Overall, seven subcomponents were
identified under financial capital according to: the annual income, finance, and asset
ownership components. Social capital consists of two major components: sociodemographic profile and social networking. Five subcomponents (see Figure 7.1)
were considered under this capital of which three belong to socio-demographic
profile and two under social networking.
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Figure 7.1 Vulnerability tree of five livelihood capitals (continued to p.221)

Health

Knowledge
and skills
Livelihood
strategies

1. Percentage of women’s households (HHs) who have experienced health damage due to
natural disasters over ten years
2. Percentage of women who have limited or no access to medical facilities
3. Percentage of women who have limited or no access to family planning facilities
4. Percentage of women's HHs who have inadequate sanitation facilities
1. Percentage of women who are illiterate or only have primary level education
2. Percentage of women who do not have any training in disaster preparedness or awareness
1. Percentage of women who are mainly housewives and have no regular income
2. Percentage of women's HHs dependant on agriculture as major source of income
3. Percentage of women's household heads who work as daily labourers

Land

1. Percentage of women's HHs who have no access to cultivable land
2. Percentage of women who have no access to land ownership
3. Percentage of women's HHs who experience land degradation due to salinity

Water

1. Percentage of women's HHs who do not have access to safe drinking water
2. Percentage of women who are the main collectors of water
3. Percentage of women who use pond or river water for household work

Natural
resources

1.
2.
3.
4.

Percentage of women who use mainly forest resources as cooking fuel
Percentage of women who are the main collectors of cooking fuel (firewood)
Percentage of women's HHs who do not have any trees
Percentage of women's HHs who mainly depend on forest resources for HH income

Natural
disasters and
climate
variability

1.
2.
3.
4.

Average number of natural disasters during the last ten years
220 of women who were affected by recent cyclone Aila
Percentage
Percentage of women who observed climate change consequences in the vicinity
Average number of observed consequences due to climate change

Annual
income

1. Inverse of income index
2. Percentage of women’s HHs who are in break-even positions or in deficit

Asset
ownership

1. Percentage of women without a fishing boat and net ownership
2. Percentage of women without livestock ownership
3. Percentage of women without poultry ownership

Finance

1. Percentage of women without adequate access to banking facilities
2. Inverse of credit index

Socio demographic
profile

1. Average family size of women's households
2. Average number of female members per households
3. Dependency ratio

Social
networking

1. Percentage of women whose family members migrated to other places due to climate
change effects
2. Percentage of women who do not have adequate access to local government organizations

Housing

1. Percentage of women's HHs without a brick-built (pucca) house
2. Percentage of women's HHs who have experienced house damage due to cyclone Aila

Household
asset

1. Percentage of women’s HHs who have no radio or television to access the disaster related
information
2. Percentage of women who have no jewellery (gold/ silver) to sell during times of disaster

Communication
and electricity

1. Percentage of women without adequate road and transport facilities
2. Percentage of women’s HHs without adequate electricity facilities
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Finally, three major components were identified under the category of physical
capital, namely: housing, household assets and communication and electricity. Each
of these components was then divided into two further subcomponents, which
resulted in a total of six subcomponents under physical capital (see Figure 7.1).
Overall, 15 major components and 41 subcomponents were identified to measure the
LVI for women in this study. The calculation procedures of major components and
capitals were described in section 3.6.1 in chapter 3. The respective figures for the
calculation of index numbers were derived from the outcomes of personal interviews
with women in 2013 and discussed earlier in various sections of chapter 5 and 6.

7.2 Vulnerability index of human capital

In calculating the vulnerability index of human capital for women in the study area,
the first component that was considered was health. The major contributing factors
for deriving the health index were climate variability related health problems, the
lack of proper sanitation facilities and a general lack of medical and family planning
facilities. From the personal interviews, it was found that 60 per cent of women had
experienced health related problems as a result of several climatic events. In the
study area, about 84 per cent of women did not have adequate sanitation facilities (no
pucca toilets) (see section 5.5.3). Moreover, 83 per cent of women did not have
adequate access to family planning facilities and 45 per cent women did not have
adequate access to medical facilities (see Table 6.3). These figures altogether
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generated the health component index of 0.68, which indicates that the women were
highly vulnerable to health-related issues as a result of climate change effects.

The second component that was considered for constructing human capital was
knowledge and skills. Under this category, it was found from the personal interviews
that women (100 per cent) in the study area ‘never’ received any training on climate
preparedness or awareness (see section 6.2.9). Moreover, about 73 per cent of the
women’s educational levels were very low (34 per cent women were illiterate,
whereas 17 per cent could sign only and 22 per cent had only primary level
education) (see Figure 5.2). These factors significantly increased their vulnerability.
Thus, the vulnerability index for knowledge and skills was found to be ‘very high’
(0.865) for women.

Another vital component of human capital is livelihood strategies and the
vulnerability index for this component was estimated at 0.737, which is also very
high in terms of vulnerability. The reasons for this were that most of the women in
the study (85 per cent) were housewives and spent most of their time engaged in
household works, such as cooking, cleaning, taking care of the children and elderly
members of the family, fetching water, etc. (see Figure 5.4). Again, since women
were usually confined within their household area and not engaged in any income
generating activities outside, this certainly increased their livelihood vulnerability.
Since, most of the women were housewives, their livelihood strategies mainly
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depended on their household heads, who were the main source of income for their
families. In the present study, 86 per cent of women’s households were solely
dependent on agro-based livelihoods. This percentage represents the main sources of
income for these households, which came from fish or shrimp farming (67 per cent)
and crop production related agriculture (19 per cent), which can broadly be termed as
part of the ‘agricultural sector’ (see Table 5.5). Since agriculture is very much
dependent on climate, any climate variability affects this sector and, hence, the
livelihood of their families. Therefore, dependency on agriculture increased the
vulnerability of these women’s livelihoods. Similarly, different climatic events
reduced the work opportunities for the people in coastal areas. Therefore, women’s
household heads who worked as daily labours (50 per cent) (see Figure 5.5) were
more vulnerable than any other occupational groups, which consequently increased
the livelihood vulnerability of the women.

The vulnerability index for human capital was calculated by taking the weighted
average of these three components (health, knowledge and skills, livelihood
strategies), and was found to be 0.742, which can be termed as ‘highly vulnerable’.
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Table 7.1 Vulnerability index of human capital
Component
Health

Subcomponent

Unit

Percentage of women's
HHs who had experienced
health damage due to
natural disasters over ten
years
Percentage of women who
had limited or no access to
medical facilities
Percentage of women who
had limited or no access to
family planning facilities

%

Observed
value
60

Max
value
100

Min Index
value value
0
0.6

%

45

100

0

0.45

%

83

100

0

0.83

Percentage of women's
HHs who had inadequate
sanitation facilities

%

84

100

0

0.84

0.68
Knowledge
and skills

Percentage of women who
were illiterate or only have
primary level education

%

73

100

0

0.73

Percentage of women who
did not have any training on
disaster preparedness or
awareness

%

100

100

0

1

0.865
Livelihood
strategies

Percentage of women who
were mainly housewives
and had no regular income

%

85

100

0

0.85

Percentage of women's
HHs dependant on
agriculture as major source
of income
Percentage of women's
household heads who
worked as daily labourers

%

86

100

0

0.86

%

50

100

0

0.5

0.737
Vulnerability index of human capital

0.740
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7.3 Vulnerability index of natural capital
Natural capital consists of four major components that include land, water, natural
resources, natural disasters and climate variability (NDCV), and their respective
vulnerability indices are presented in Table 7.2. When it comes to land resources,
women in the study area were vulnerable at a measured level of 0.806, which is in
the ‘high’ level. The main factor behind this was that 97 per cent of women did not
have land ownership, which made their livelihood positions very vulnerable. Beside
this, 55 per cent of women’s households did not have access to cultivable land to
grow any crops (see section 5.2.1). Moreover, it was found from personal interviews
that those who did have some amount of land, faced a land degradation problem (90
per cent), mainly because of the salinity, which was a major climate induced effect in
the study area. Due to salinity problems, soil became unsuitable for growing any
crops at all and the farmers were forced to sell or lease their land to wealthy shrimp
farmers. At the end of the day, they ultimately found themselves as landless.

Water is another major component that affected the livelihood of women directly
since they were the main collectors and users of water. The water vulnerability index
was calculated at 0.62 for women of the study. Women were in a comparatively
better position when utilising safe drinking water, as only 10 per cent of women used
pond water and were therefore considered to be users of unsafe drinking water
sources. Despite this, women still often had to travel a long way to collect drinking
water which, overall, also affected their daily workloads and health. On average, 92
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per cent of women were the main collectors of water in the study area. Since water
collection is very labourious and time consuming work, women usually collected
water only for drinking purposes. For other household purposes, about 84 per cent of
women mostly used unsafe pond (81 per cent) or river (three per cent) water (see
Table 5.3). This practice also increased their livelihood vulnerability.

As suggested previously, the study area is adjacent to the Sundarbans. Therefore, the
livelihoods of people of this area are heavily dependent upon forestry resources.
Among the sample households, 27 per cent of households’ income came from
forestry resources (see Table 5.5). If they are constrained by any natural and
institutional forces in collecting these resources, their livelihoods fall into risk.
Almost all of the women (100 per cent) in the study area used forest wood for their
cooking purposes. However, most mentioned that their husbands or male family
members were the main collectors of this firewood. Only five per cent of women
collected forest wood themselves to use as cooking fuel (see Table 5.4).

Another alarming natural constraint of the study area is the low number of trees in
the whole vicinity. After the series of extreme climatic events, such as cyclones and
tidal surges that occurred in recent times, most of the trees were destroyed. Also, as a
prolonged consequence of climate variability, the soil became saline, most of the
trees died and people failed to grow trees ever again. Thus, 81 per cent of the
households had no trees in their household area or in other nearby places as only 19
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per cent of the households had this asset (see Table 5.9). The combined effect of
these factors resulted in a vulnerability index of 0.533 for natural resources.

Table 7.2 Vulnerability index of natural capital
Component

Subcomponent

Land

Percentage of women
%
who had no access to land
ownership
Percentage of women's
%
HHs who had no access
to cultivable land
Percentage of women's
%
HHs who experienced
land degradation due to
soil salinity

Water

Percentage of women's
HHs who did not have
access to safe drinking
water
Percentage of women who
were the main collectors
of water
Percentage of women who
used pond or river water
for household work

Unit

Observed
value

Max
value

Min Index
value value

97

100

0

0.97

55

100

0

0.55

90

100

0

0.90

%

10

100

0

0.806
0.10

%

92

100

0

0.92

%

84

100

0

0.84

0.62

Natural
resources

Percentage of women's
HHs who mainly
depended on forest
resources for HH income
Percentage of women who
used mainly forest
resources as cooking fuel
Percentage of women who
were the main collectors
of cooking fuel (firewood)
Percentage of women's
HHs who did not have any
trees

%

27

100

0

0.27

%

100

100

0

1

%

5

100

0

0.05

%

81

100

0

0.81
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Natural
disasters
and climate
variability

Average number of natural
disasters during thelast ten
years
Percentage of women who
were affected by recent
cyclone Aila
Percentage of women who
observed climate change
consequences in the
vicinity
Average number of
observed consequences
due to climate change

6

7

4

0.533
0.67

%

100

100

0

1

%

100

100

0

1

4

6

1

0.60

Number

Number

0.817
0.691

Vulnerability index of natural capital

The vulnerability index obtained for NDCV was 0.817 by the consideration of four
subcomponents under this component. The respondents were asked about the number
of extreme climatic events that they had experienced in the last ten years. The
responses varied from four to seven events that included: two cyclones, several tidal
surges followed by seasonal storms, river erosion and floods. The average number of
events recalled by the women was six. The recent cyclone Aila had had a devastating
effect in their lives, and all the sample women (100 per cent) had been affected by
this catastrophe. The respondents were also asked whether they had experienced
other examples of climate variability in their area. All of them (100 per cent)
responded that they could recognize the changing climate in the locality. The
respondent women also pointed out several consequences due to climate variability
over the last ten years. The responses varied from one to six consequences that
included: increased salinity, excessive rainfall, increased temperature, extinction of
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trees, reduced fish stocks and increased diseases. On average they mentioned four
climate induced consequences in the area. Combining all the weighted values for
these four components of natural capital (land, water, natural resources, NDCV), the
total vulnerability index was estimated at 0.691 within 0 to 1 of the vulnerability
range, and indicates that women in the study area were ‘highly vulnerable’ in terms
of natural capital (Table 7.2).

7.4 Vulnerability index of financial capital
The vulnerability indices for components and subcomponents of financial capital are
presented in Table 7.3. Income is one of the most important components of financial
capital. The study considers the inverse of the income index as a subcomponent of
annual income and was estimated at 0.872 which is ‘highly vulnerable’. The average
annual income for women’s households was found to be at BDT 108,253 (US$
1383), whereas the minimum and maximum annual incomes for women’s
households were found to be at BDT 20,500 (US$ 263) and BDT 616,800 (US$
7906) respectively in the study area. Most of the households’ incomes were closer to
the minimum annual income. Considering their level of income, it is not surprising
that 83 per cent of the respondents said that at by end of the year they were in deficit
(13 per cent) or at a break-even position (70 per cent) in terms of incomeexpenditure ratio (see Figure 5.8). Thus, the annual income index was estimated at
0.851. This scenario reflects the poor economic livelihoods of women in the study
area.
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When it comes to the asset ownership issue, women faced the worst case scenario,
and this was common for all rural women in Bangladesh. Many households in the
study area would like to own a boat or net to catch fish from the nearby river, but the
ownership of this fishing equipment, if it existed, solely belonged to men (98 per
cent). In addition, most of the women (96 per cent) did not have any livestock
ownership, though they were the caretakers of this asset, where it existed. Women
also would have liked to raise some poultry in their homestead area, but here also,
they could not enjoy the ownership right of this asset. Only 36 per cent of women
were poultry owners in the study area (see Table 5.9). Overall, the asset ownership
index for women was found to be at 0.86 which is undoubtedly ‘high’ in terms of
vulnerability (Table 7.3).

Women also had limited connections to banks, as suggested previously, and 81 per
cent of the women did not have adequate banking facilities. It should be mentioned
here that there was no bank in the study area except in the upazila sadar (sub-district
centre). It was difficult for women to get access to the bank within their present
livelihood practices. However, most women did have some access to some local
NGOs and had received small credit loans from them. They also used to receive
credit from their relatives and some cooperative societies when they were in need.
The average amount of credit received by women during the last five years was
approximately BDT 20,500 (US$ 263), whereas the maximum amount of credit was
found to be at BDT 300,000 (US$ 38462). However, many women had not taken any
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credit during last few years. Further information regarding this aspect of women’s
livelihood has been elaborated upon in chapter 6. Combining these factors, the
vulnerability index for finance components was obtained at 0.873, which obviously
depicts the underprivileged financial facilities for women. Overall, the weighted
values for annual income, asset ownership and finance components were responsible
for the vulnerability index for financial capital being 0.864, which indicates ‘high
vulnerability’.
Table 7.3 Vulnerability index of financial capital
Component

Subcomponent

Unit

Annual
income

Inverse of income index1

BDT

Percentage of women's HHs
who were in break-even
positions or in deficit

%

Observed
value or
index*
0.872
(0.147*)
83

Max
value

Min Index
value Value

1

0

0.872

100

0

0.83

0.851
Asset
ownership

Finance

Percentage of women
%
without a fishing boat and
net ownership
Percentage of women
%
without livestock ownership

98

100

0

0.98

96

100

0

0.96

Percentage of women
without poultry ownership

64

100

0

0.64

%

Percentage of women
without adequate access to
banking facility
Inverse of credit index2

%

81

100

0

0.86
0.81

BDT

0.936
(0.068*)

1

0

0.936
0.873

Vulnerability index of financial capital
*Observed income/credit index
1
Inverse of income index= 1/ (1+income index).
2
Inverse of credit index=1/ (1+credit index).
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0.864

7.5 Vulnerability index of social capital
The two major components under social capital are socio-demographic profile and
social networking. The socio-demographic profile of women (see section 5.4.1)
mostly determined the vulnerability of social capital. The average family size of
respondents’ households was 5.05; the highest family size was found to be 12
persons and the lowest 2 persons. Since most of the female members of the family
were not engaged in income generating activities, it was assumed that the more
female members in the family, the greater the risk of vulnerability that existed in the
family. The average number of female members was found to be 2.44 whereas the
maximum and minimum numbers of female members among the sample households
were found to be six persons and one person respectively. The average dependency
ratio of sample households was estimated at 0.664 and, hence, the index for this was
calculated at 0.730. Considering these three subcomponents, the social-demographic
index was registered at 0.441, which can be treated as being ‘moderate’ in terms of
vulnerability.

Social networking was very limited for the women in the study area as they had very
limited access to others outside their homesteads. Some of the male persons of the
households (27 per cent) had migrated to other places in search of work, since work
opportunities in the local area had decreased significantly due to the effects of
climate change (see Table 5.8). During that time, women had to take on the added
responsibilities for the whole family and these created extra burdens upon them.
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Often, they found it difficult to manage their households and social responsibilities
together. Women were also not used to contacting local government organizations
such as the Upazila Parishad and the Union Parishad for any purpose, and 75 per
cent of women neither had adequate access to these organizations nor were they
familiar with the government services available through organizations (see Table
6.3). It was the male members of the family who usually went to see these
organizations when they needed to. The social networking index was registered at
0.51. Overall, the weighted values of these two components (socio-demographic
profile and social networking) resulted in a vulnerability index score of 0.469 for
social capital, and the components of this index are presented in Table 7.4.
Table 7.4 Vulnerability index of social capital
Component

Subcomponent

SocioAverage family size of
demographic women's HHs
profile
Average number of
female members per
household
Dependency ratio

Unit

Observed
value

Max Min Index
value value Value

Number

5.05

12

2

0.305

Number

2.44

6

1

0.288

Ratio

0.664

0.91

0

0.730
0.441

Social
networking

Percentage of women
whose family members
migrated to other places
due to climate change
effects
Percentage of women
who did not have
adequate access to local
government organizations

%

27

100

0

0.27

%

75

100

0

0.75

0.51
0.469

Vulnerability index of social capital
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7.6 Vulnerability index of physical capital

The physical capital is naturally very vulnerable in relation to climate change effects.
Any climatic event instantly affects the physical assets of any household. Therefore,
the nature of physical capitals determines the vulnerability of this capital. The
detailed vulnerability indices of physical capital are presented in Table 7.5. In terms
of housing, those women who did not have brick built (pucca) houses to live in were
more vulnerable to climatic events. Unfortunately, this applied to 95 per cent of the
sample women (see Figure 5.9). The consequences of this were observed during
Cyclone Aila in 2009. During the personal interviews, it was found that 97 per cent
of the households were severely damaged by this devastating cyclone. The housing
index was registered at 0.96, which is ‘extremely vulnerable’.

Other household assets, such as radios and televisions, can also reduce the risk of
vulnerability. Households who have these assets can easily get the climate related
information or warnings, and take necessary actions. Moreover, government and
international organizations broadcast many climate related programmes through
television and radio. This is most essential for the people of coastal communities.
The outcomes of the personal interviewees revealed that 68 per cent of the women’s
household did not own either a television or a radio. This obviously increased their
vulnerability to climate change event warnings. In addition, selling jewelry such as
gold and silver in times of crisis was considered as one of the possible coping
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strategies for women, but 98 per cent of women revealed that they did not have much
jewelry that could be sold in crisis situations (see section 5.5.2). This also reduced
their capacity to cope with the climatic variability and increased vulnerability. The
vulnerability index for household assets was estimated at 0.83, which is ‘highly
vulnerable’ (Table 7.5).

Table 7.5 Vulnerability index of physical capital
Component

Subcomponent

Unit
%

Observed
value
95

Max Min Index
value value Value
100
0
0.95

Housing

Percentage of women's
HHs without a brick
built (pucca) house
Percentage of women's
HHs who experienced
house damage due to
Cyclone Aila

%

97

100

0

0.97

0.96
Household
assets

Percentage of women’s
HHs who had no radio
or television to access
the disaster related
information
Percentage of women
who had no jewelry
(gold/ silver) to sell
during times of disaster

%

68

100

0

0.68

%

98

100

0

0.98

0.83
Communication Percentage of women
& electricity
without adequate road
and transport facilities
Percentage of women’s
HHs without adequate
electricity facilities

%

33

100

0

0.33

%

92

100

0

0.92

0.625
0.805

Vulnerability index of physical capital
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Adequate communication (e.g. roads, transport) and energy (e.g. electricity) facilities
are other crucial indicators of physical capital status. Women in the study area were
more or less satisfied with their present communication systems compared with a
few years back. Still, 33 per cent of women thought that the road and transport
facilities were not adequate for them (see Table 6.3). The most unfortunate thing for
the women in the study area was that they did not have access to electricity facilities.
This consequently made their livelihood harder as they were responsible for all
household works, which was very labour intensive manual labour. Among the
respondents, 92 per cent of women did not have adequate electricity facilities, as
there were no electricity connections in Padmapukur and Gabura union (see Table
6.3). Only a few households received electricity through solar power. The index for
communication and electricity was registered at 0.625. Taking into consideration the
weighted values of these three components (housing, household assets,
communication and electricity), the overall vulnerability index for physical capital
was estimated at 0.805, and represents the ‘highly vulnerable’ situation of women in
terms of physical capital.

Considering all the major components under five livelihood capitals, a vulnerability
spider diagram is prepared and presented in Figure 7.2. The figure presents the
vulnerability scores for fifteen major components studied in the present research.
The vulnerability scores for the major components ranging between 0 to 1, where 0
indicates ‘no vulnerability’ and 1 indicates ‘highest vulnerability’. The further the
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score from the centre of the diagram, the more vulnerable are the components. The
figure demonstrates that almost all of the livelihood components were ‘highly
vulnerable’ for the women who lived in the climate change affected regions of the
study area. Extrapolating from this, it can be inferred that the livelihoods of most
women residing in the coastal areas of Bangladesh are at risk and will continue to
remain so until concrete steps are taken to assist in their adaptation to the ongoing
and adverse effects of climate change.

Figure 7.2 Vulnerability spider diagram of the major components of LVI for women in
Shyamnagar upazila
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0=least vulnerable
1=most vulnerable

7.7 Composite Livelihood Vulnerability Index (LVI)
The overall LVI was estimated based on the weighted vulnerability scores of the five
livelihood capitals ranging between 0 to 1, and was found to be at 0.7286 for the
women in the study (Table 7.6). Based on that result, it can be said that the
livelihoods of rural women in the study area are ‘highly vulnerable’. They are
victimized by the composite effects of climate change and the poor socio-economic
conditions of the study area as a whole, not to mention the continued extreme levels
of patriarchy in their society. Thus, they can be recognized as the most vulnerable
group in Bangladesh in the context of climate change effects. This result gives an
indication of which capital should be taken into account for reducing livelihood
vulnerability of women in the study area. Figure 7.3 represents the vulnerability
indices for the five livelihood capitals, namely: human, natural, financial, social and
physical capital. The figure shows that women were ‘highly vulnerable’ in terms of
all of the capitals, particularly in the cases of financial and physical capital.

Table 7.6 Livelihood vulnerability index of women in Shyamnagar upazila
Capital

Number of
component

Vulnerability index by
capital

Human capital (HC)
Natural capital (NC)

3
4

0.740
0.691

Financial capital (FC)

3

0.864

Social capital (SC)

2

0.469

Physical capital (PC)

3

0.805

Livelihood
vulnerability
index

* Livelihood Vulnerability Index is a weighted average of five capital indices.
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0.7286*

Figure 7.3 Vulnerability spider diagram of five capitals for women in Shyamnagar upazila
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7.8 Presentation of the IPCC-LVI
The IPCC (2007b) defines livelihood vulnerability as a function of system exposure,
sensitivity and adaptive capacity. The IPCC-LVI was computed by grouping the
fifteen major components that have been identified for LVI calculation into three
categories, namely: exposure, sensitivity and adaptive capacity. The respective
components under exposure, sensitivity and adaptive capacity, and their respective
vulnerability indices are presented in Table 7.7.
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Table 7.7 Livelihood Vulnerability Index of women in Shyamnagar upazila by IPCC-LVI
IPCC contributing
factors to vulnerability

Major component

Exposure

Natural disaster and climate variability
(NDCV)

Exposure Index (EI)

Adaptive capacity

Index value
0.817
0.817

Socio-demographic profile

0.441

Social network

0.51

Livelihood strategies

0.737

Asset ownership

0.86

Finance

0.873

Knowledge and skills

0.865

Adaptive Capacity Index (ACI)

0.707

Sensitivity

Health

0.68

Land

0.806

Water

0.62

Natural resources

0.533

Housing

0.96

Household asset

0.83

Communication and electricity

0.625

Annual income

0.861

Sensitivity Index (SI)

0.713

IPCC-LVI = (EI - ACI)* SI

0.078

Whereas exposure was made up of the score for only one major component (NDCV),
sensitivity and adaptive capacity were made up of aggregated scores of eight (Health,
land, water, natural resources, housing, household assets, communication and
electricity, and annual income) and six (socio-demographic profile, social
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networking, livelihood strategies, asset ownership, finance, and knowledge and
skills) major components respectively. Under the consideration of similar indicators
calculated by their respective methods, LVI and IPCC-LVI yielded consistent results
in the present study. The aggregated scores of exposure, sensitivity and adaptive
capacity are represented in the vulnerability triangle, as shown in Figure 7.4. The
vulnerability triangle indicates that women were very much exposed (0.817) to the
impacts of climate change and variability. Their livelihood was also very sensitive
(0.713) in the context of several climatic effects. The women were also found to be
vulnerable in terms of their overall adaptive capacity (0.707).

Figure 7.4 Vulnerability triangle of the contributing factors of the IPCC-LVI for women in
Shyamnagar upazila
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The IPCC-LVI is scaled from -1 (least vulnerable) to 1 (most vulnerable). The IPCCLVI becoming positive means that the target group is more exposed to climate
extremes and natural disasters than its capacity to adapt to or overcome those adverse
situations. The function IPCC-LVI= (Exposure-Adaptive capacity) x Sensitivity,
produced the IPCC-LVI score for women in the present study and it was recorded at
0.078. This value indicates a ‘high level’ of vulnerability to climate variations and
changes as it is a positive value. It can be argued from the result that having a high
exposure and a relatively low adaptive capacity causes the women of the study area
to be highly sensitive to climate change and that these changes affect them in a
negative manner. This index represents a linear relationship among the three
contributing factors of vulnerability denoting women’s high exposure and
sensitiveness to climate change and variability, accompanied by a lower adaptive
capacity.

7.9 Conclusion
This chapter has presented two alternative methods for measuring the vulnerability
of livelihoods of women in a climate susceptible scenario. The estimates provide a
detailed depiction of factors driving the livelihood vulnerability of a special group
(i.e. women) in a particular setting (e.g. affected by climate change). In both of the
estimates, the livelihoods of women were found to be highly vulnerable. The results
indicate that it is extremely important to instigate strategies to build the adaptive
capacity of women to reduce their livelihood vulnerability. Only by doing this, they

243

will be able to face the ongoing risk of natural disasters and the increasing effects of
climate change into the future.

In Bangladesh, this is the first ever estimation of women’s livelihood vulnerability
using LVI and IPCC-LVI. This quantification of vulnerability is a significant
contribution to the literature on climate change impacts on livelihood. These findings
have important policy relevance for all involved in disaster and risk management,
both within Bangladesh itself and outside. In developing countries in particular, this
approach can facilitate the accurate assessment of livelihood of different groups of
people and, thereby, allow for relevant strategies to put in place to address
vulnerability and reduce disaster risks. Based on all the results presented thus far, the
next chapter draws a conclusion to the thesis.
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Chapter 8
Conclusion

8.1 Summary of contribution

This research has examined the livelihood capitals and vulnerability of women in the
disaster-prone coastal areas of Bangladesh in relation to climate variability and
climate change impacts. The coastal upazila of Shyamnagar was selected as the study
area since it had experienced a number of natural disasters over the last few years.
The study combined a Sustainable Livelihood Framework (SLF), a vulnerability
assessment approach (Disaster Crunch Model), and a composite index approach as
its methodology to develop the research framework and guide the overall data
collection and analysis processes. This integrated approach enabled the investigation
of local scale processes that influence livelihood vulnerability, while embedding
these within the broader processes associated with climate change.

Following a mixed-method approach, the data was collected using household
questionnaires, key informant interviews, focus group discussions, a transect walk,
as well as secondary sources. The use of a mixed-method approach throughout the
research enabled rigour to be maintained through the triangulation of data sources,
while still permitting flexibility in data collection and the gathering of rich in-depth
data to deepen the understanding of the issues raised by this research.
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Chapter 4 outlined the geographical and socioeconomic characteristics of the study
area which facilitated a greater understanding of the livelihood setting of people in
the coastal areas of Bangladesh. These areas, in many respects, were quite different
and unfamiliar to the typical rural livelihoods experienced in the rest of the country.
The researcher’s own observations and previous experiences supported this fact. The
detailed descriptions of the effects of Cylone Aila (perceived and otherwise) and the
role of the Sundarbans in the maintenance of many livelihoods, have provided a
more nuanced level of understanding and specificity needed in the continued study
of situated climate change effects.

Chapter 5 presented the outcomes of the livelihood capitals assessment based on an
SLF approach. Five livelihood capitals ─ human, natural, financial, social and
physical were examined to assess the livelihoods of women within a setting of
climate variability. The study compared women’s livelihoods before and after
Cyclone Aila to identify the changes in livelihood patterns. Overall, it was found that
household incomes decreased after Aila, especially the income gained from
agriculture, and that livelihood expenses had increased slightly. Thus, participants in
this study were comparatively worse off after the devastating cyclone. Despite this,
few people (three per cent) have permanently migrated to other places. The amount
of resources, such as livestock, poultry, fishing boats and nets, and trees belonging to
the households have also decreased significantly due to the effect of Cyclone Aila.
Overall, the distribution of the five livelihood capitals indicates a worsening
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livelihood structure for women when examined from the point of ongoing climate
change effects.

Chapter 6 highlighted the areas of livelihood vulnerabilities of women to climate
variability and extremes, that is, how the income, assets, health, food security, water
sources, sanitation, social security, mobility and shelter were all vulnerable due to
ongoing climatic hazards, such as cyclones and floods, salinity and water logging. In
most of the cases, the vulnerability level was identified as ‘severe’ for the majority of
respondents. The usual coping mechanisms practiced by women and the frequency
of the use of these techniques were described to identify and analyse their
effectiveness in terms of long-term adaptive capacity. Adaptive capacity was also
examined through the degree of accessibility to major welfare facilities, assuming
that accessibility to these facilities strengthened adaptive capacity. Although there
were some improvements in terms of accessibility, there remains a need for
initiatives; both national and international, to help the adaptive capacity of women
materialize so that resilience towards climate change effects might be learnt.

While chapter 6 described vulnerability in a qualitative manner, chapter 7 presented
a quantitative approach to measure vulnerability. The composite index approach can
be useful at the household scale to distinguish the factors that determine women’s
differential levels of vulnerability; and can be used to determine the prioritization of
factors required for the reduction of such vulnerability. The composite index
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approach to assess livelihood vulnerability has also contributed to a methodological
discussion of approaches to vulnerability analysis more generally, particularly to the
weighing of vulnerability indicators, validation of vulnerability indices and subindices, selection of significant vulnerability indicators, and an explanation of the
role of indicators and sub-indices of vulnerability. The value of the LVI and IPCCLVI indicates the vulnerability level of livelihood, and quantifies how the different
components and sub-components affect that score. The results from the utilization of
both the LVI and IPCC-LVI reveal that the livelihoods of women are highly
vulnerable in the rural coastal areas of Bangladesh.

Based on the findings of this study, it can be concluded that women in the coastal
areas of Bangladesh have been adversely affected by numerous climatic shocks and
stresses upon them in recent years. While they have traditionally coped with or
adapted to the normal range of climate impacts, overall, in the face of increased
climatic disasters, they have not coped well. Their livelihood vulnerability level
remains at an alarming rate, and this may substantially increase in the coming
decades because of on-going climate change. Almost all of their livelihood capitals
and the current coping strategies in place will be extremely tested in the face of
increasing impacts from sea level rise, land erosion, cyclones and associated
flooding, as these are predicted to be exacerbated due to global warming (IPCC,
2007b). The autonomous adaptive capacities they are currently using are not
sufficient for them to address the present level of climate variability and change, let
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alone future predicted levels. Without appropriate and sufficient adaptation
strategies, increased levels of climate change shocks and stresses will result in
greater loss of women’s lives and livelihoods in the coastal areas. In short,
considering the extremely high level of vulnerability of women’s livelihoods, it can
be said that they are already in severe danger, and this will be further exacerbated in
the future following predicted levels of climate change. Based on this investigation,
the following broad recommendations for improving sustainable livelihoods of
women in the coastal communities of Bangladesh are provided:

•

Gender issues need to be identified and incorporated by the government into
all planning stages and strategic initiatives against climate change. A gender
mainstreaming plan that includes a detailed plan of action, a timetable,
specific goals and accountability measures needs to be developed.

•

Government and NGOs should promote women’s empowerment through
capacity building before, during and after climate-related disasters, as well as
their active involvement in disaster anticipation, early warning and
prevention programmes as part of their resilience building.

•

Women’s social, economic, physical and psychological vulnerabilities in
community-based preparedness and response plans need to be acknowledged
in order to reduce the impact of disasters on women.
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•

Community-based awareness raising programs should be strengthened.
Seminars, symposiums and workshops need to be arranged in coastal areas
and the participation of women in these programs need to be ensured.

•

Women’s access to land and assets, information and education, participation
in decision making, and self-dependence need to be increased through
community development programmes. This needs to be systemic approach
and may require greater involvement of moderate religious clerics to ensure
the message does not encounter unnecessary cultural bias.

•

Government and NGOs should create opportunities for the creation of
income generation activities for women. It should be ensured that women
have equal access to developmental facilities. Credit flow needs to be
strengthened to support women’s livelihoods.

•

Salinity-tolerant crops, vegetables and fruits species should be introduced and
disseminate to increase the opportunities for alternative livelihoods of
women.

•

Increased accessibility to drinking water needs to be provided. Facilities
should be provided in order to preserve sufficient amounts of drinking water
all the year round. Projects should also be taken to reduce salinity problems.
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Solutions may be found through international examples of best practice in
other countries.

•

The number of community health clinics should also be increased. The
availability of doctors and nurses in health clinics should be ensured and
monitored; this will ensure that the impacts from climate induced events will
be attended to immediately, rather than not at all, or months after they have
been allowed to worsen. Basic medicines should be available to all women,
irrespective of their level of income. This is a basic human right.

•

New cyclone centres need to be built, gender-specific if need be, to ensure
women’s safety. Disaster shelters should be well constructed with multipurpose uses and there should be separate facilities for women. Shelters
should be constructed at places where access for women will be direct and
easy during times of disaster.

•

Infrastructure, such as roads and transport networks, should be further
developed to expedite the movement of people. Electricity facilities should be
provided in all coastal households, even at a basic level. If this cannot be
done, then access to solar panels should be made available to all.
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•

Existing coastal embankments should also be repaired and maintained on a
regular basis to reduce further disaster risks.

8.2 Implications of the research

Gender issues were absent for more than twenty years from the United Nations
Framework Convention on Climate Change (UNFCCC) and largely from its
associated decision-making bodies. The theme of gender and climate change was
largely nonexistent on the global stage, and also in the National Adaptation Plan of
Action (NAPAs) and national communications in Bangladesh itself. In 2009, the
government of Bangladesh passed a climate change strategy and action plan where
gender issues were, for the first time, addressed. Ongoing challenges remain,
however, in the implementation of gender oriented programmes within the context of
climate change. The linkages between gender and climate change are less intuitive
than one might expect, particularly in a country where a high level of patriarchy is
the norm. This constraint could be one of the factors why the mainstreaming of
gender in these areas generally has been more limited and challenging than most
(MoEF, 2013).

The findings of this study are of particular relevance to the Government of
Bangladesh’s Climate Change Strategy and Action Plan (BCCSAP). The research
outcomes can provide a significant contribution to the BCCSAP’s priority of gender-
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sensitive assessments and research, including collection, analysis and reporting of
sex-disaggregated data to better understand the implications of climate change and
climate policies. The study results allow for the identification of where greater
understanding of the importance of gender and climate change are needed, and pin
pointing possible areas of intervention for a specific Action Plan on gender and
climate change in Bangladesh.

The findings of this study also allow the identification of a range of measures that
could be utilized to help address the impacts of current and future climate variability
and change in regards to women’s livelihoods, particularly in the poorer, rurallybased coastal communities of Bangladesh and, potentially, beyond. The women in
the coastal areas will require multifaceted measures to be taken to ensure future
adaptability and resilience. Global climate change mitigation is essential over the
longer term to reduce exposure, overcome the limits to adaptation and build
resilience, because adaptive capacity may be limited to only lower levels of climate
change (≤2–3°C), and Bangladesh is slated to be at the forefront of much higher
levels of climate change impacts (IPCC, 2007a). Much needed investment in these
areas would clearly have an impact on those who have no choice but to live in these
coastal areas. Investment in natural capital and the conservation of ecosystems can
help to avoid crises and catastrophes or to soften and mitigate their consequences.
However, given Bangladesh’s limited economic resources, investment in hard
infrastructure is unlikely in the near future, without external assistance. Ensuring
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improved livelihood outcomes for women by augmenting their livelihood assets and
improving access to external sources will help to diversify livelihood strategies and
provide other opportunities, which can only increase their overall wellbeing and
reduce the daily stresses upon them.

Reducing the gender gap in social, political, and institutional structures will all be
required to effectively reduce the vulnerability of women’s livelihoods in
Bangladesh. Building human capital, such as through investment in education and
skills development, could particularly help to diversify livelihoods, which in turn
would help women and their households to become less reliant on activities that are
climate-sensitive. Access to less expensive financial credit from government and
non-government institutions would also ensure increased ownership of household
assets, and increased income opportunities could help them in strengthening their
financial and physical capital. Capacity development and the involvement of women
in alternative technologies, for example through the use of bio-fertilizer, climate
resilient cropping, saline resistant vegetables, fisheries culture and management,
homestead gardening, technology for micro-nutrient rich food, homestead plant
nurseries, and handicrafts training can all potentially increase the income
opportunities for women. Essentially, in faciliatating these opportunities, the
government of Bangladesh will not only improve the livelihood of its most
vulnerable citizens but also ensure long-term benefits for the country as a whole.
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In addition, facilitating necessary migration, the proper management of forestry
resources, adequate water and sanitation facilities, and communication facilities
could help them to enrich their natural and social capital endowments. Specific credit
lines for women only and updating existing health policy frameworks to include
gender and climate change linkages can be developed. In addition, developing the
capacity of women to fully engage in water resource management committees,
advocacy and awareness at central and local (community) level, including engaging
with print and electronic media, and community radio for dissemination should be
ensured. These actions combined could help them to adapt to ongoing climate
variability and shocks.

8.3 Limitations and future research directions

To draw together the detailed insights gained into the vulnerability of women’s
livelihood in a climate susceptible setting, this research has focused on the local
scale of one upazila. In order to draw general lessons more confidently by scaling up
conclusions on livelihood vulnerability and adaptation to climate variability and
change, a broader range of in-depth case studies, complemented by finer scale
climate and livelihood data, will be required. On the regional and global scales,
climate change predictions suffer from important knowledge gaps and uncertainties,
which need to be overcome. Wider scale (district and country) studies on these issues
may help generalise the findings. Cross-nation comparative case-studies may also
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help countries learn from each other. Cross-country studies are a useful complement
to single-country case studies, mainly because they provide information on variables,
which may exhibit greater variation between countries than within them. Also, crosscountry analyses can provide a basis for establishing policy priorities on a regional
and global basis (IFPRI, 2000). Research initiatives can be taken to look at how the
implications suggested in this study fit into the wider development arena.

Considering a very limited number of studies on gender and climate change currently
exist, however, this study is a significant addition to the current literature on climate
change in Bangladesh. To the best of the researcher’s knowledge, no particular
research has thus far been conducted on the vulnerability of women’s livelihood in a
disaster susceptible setting such as Bangladesh. In this respect, it is a unique research
project. In addition, the research has applied the LVI and IPCC-LVI approaches to
measure the livelihood vulnerability of women. Initial scoping studies suggest that
there has been no research in Bangladesh that has used this index approach to
measure women’s livelihood vulnerability in any setting. Therefore, this project also
contributes to the methodological aspects of livelihood assessment. Overall, the
findings of the study can provide valuable information to government and other
policy makers to improve the livelihood of women in the coastal areas of
Bangladesh, which are now further marginalized due to the impacts of climate
change.
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To fully utilize these contributions, additional research needs to be done on policy
instruments of climate change that have yet to recognize the gender-specific
characteristics of vulnerability and adaptive capacity. The role of institutions and
civil societies can also be evaluated, as they play an important role in strengthening
gender responsiveness to climate change. More climate change research that ensures
the inclusion of gender-specific approaches may also balance out the currently
inequitable distribution of climate change impacts. This could also potentially
improve adaptive decisions making, reduce negative impacts on the entire
community and enhance human security overall. Ultimately, these findings are
important not only for women in Bangladesh, but elsewhere where climate change
impacts can be associated with entrenched inequality.
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Appendices
Appendix A: Questionnaire for personal interview (English and Bangla)

The School of Environmental and Life Sciences
The University of Newcastle
Personal Interview Survey Questionnaire
of the Study Entitled
Livelihood Vulnerability of Women in the context of Climate Change Impacts: Insights
from Coastal Bangladesh
1. Personal Information:
Name of Respondent: …………………………………………………………………
Village:………………………, Union: ………………………..
2. Husband’s/Father’s/ Guardian’s Name:
3. Age (years):

i. 18-25…………………
ii. 26-35…………………
iii. 36-50…………………
iv. >50……………………

4. Marital status: i. Single…………………
ii. Married…………….
iii. Divorced………….
iv. Widow…………….
v. Others………………
5. Education level: Please mention your educational status from the following:
i. I can’t read and write…………………
ii. I can sign only…………………………….
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iii. I have no formal education, but my non formal education is
equivalent to class………………………….
6. Religion:

iv. Attended up to class……………………………

i. Islam……….ii. Hindu………. iii. Buddhist………..iv. Christian……….iv. Others……………….
7. Occupation:
i. Housewife……. ii. Business……..iii. Work in agricultural firm………. iv. Fish
cultivation……….v. Fish fry collector…….. vi. Poultry rearing…….. vii. Daily
labourer……… viii. Service..……….. ix. Student……….. x. Others…………..
8 a. Relationship with Household Head:……………………………..
b. Occupation of household head:…………………………………..
9 a. Family size (Please mention the number on following aspects):
i.

Earning member(s): i. Male……………. ii. Female………………………

ii.

Dependent member(s): i. Male…………. ii. Female…………………..

iii.

Total:………………….

10 a.i. Land type and ownership pattern:
Area (unit)

Land type

In 2013

i.

Homestead area

ii.

Own land under own cultivation

iii.

Own land given to others on Bogra

iv.

Land taken as Bogra from other

v.

Land take on lease/ mortgage from others

vi.

Land received from other sources

vii.

Landless/ Shelter

Total
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In 2009

Ownership pattern in
2013 (Please tick)
Female
Male Both

10 a.ii. How clearly do you remember your pre-Aila farm size?
i. Very clearly…………… ii.Clearly……………iii. Not so clear……………IV. Not at all………………
10 b.i. Amount and ownership of other household assets:
Sl.
no.

Name of asset

Assets as of 2013
(After Aila)
Quantity/
Number

1
2
3
4
5
6
7

8
9
10
11
12
13

Ownership Pattern
(Please tick)
Female
Male
Both

Assets as of 2009
(Before Alia)
Quantity/
Number

Ownership pattern (Please
tick)
Female
Male
Both

Pucca house
Semi pucca house
Corrogated iron sheet kacha house
Golpata/Straw roof kacha house
Cattle/ Goat/ Sheep
Poultry
Agricultural equipment (Power
tiller/Shallow tube well/ Paddy
husking machine/ Rice Mill/ Swing
machine etc.)
Fishing boat & net
Trees (in numbers)
Radio/ Television/Refrigerator
Bicycle/rickshaw van/motorcycle
Gold/Silver(Jewellery)
Other(Specify)

10 b. ii. How clearly do you remember your pre-Aila asset composition?
i. Very clearly…………… ii. Clearly…………… iii. Not so clear……………IV. Not at all………………
11 a. Annual family income and main sources of income:
Please mention your annual family income in Taka from the following sources:
Sources of Income

Total income (taka) in 2013
(last 12 months)

1. From agricultural sources
i) Field crops
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Total income in 2009(12
months before Aila)

ii) Shrimp firming/Fish
cultivation




iii) Fruits/ Vegetables
iv) Poultry rearing
v) Cattle rearing
vi) others
2.From non-agricultural sources
i) Service
ii) Business
iii) Sewing works
iv) Cottage industries
v) Labour wages
vi) Remittance from aboard
3.Income from mangrove forest
4. Other sources
Total

11 b. How clearly do you remember your pre-Aila income?
i. Very clearly…………… ii. Clearly…………… iii. Not so clear……………IV. Not at all………………
12 a. Annual family expenditure (approximately):
Expenditure Item

Total Expenditure (Taka)
in 2013 ( last 12 months)

Total expenditure (Taka) in
2009 (12 months before Aila)

Food items
Non – food items
Others(if any)
Total

12 b. How clearly do you remember your pre-Aila expenditure?
i. Very clearly…………… ii. Clearly…………… iii. Not so clear……………IV. Not at all………………
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13 a. Amount , sources and reasons of taking credit in last 5/6 years to mitigate the disaster
loses.
Sl. no.

Amount (Taka)

Year

Source

Outstanding reason

1
2
3
4
Total

13 b. Balance of Income and expenditure (please tick):
Item

In 2013

In 2009 (Before Aila)

Income more than expenditure/savings
Income and expenditure are equal/ no savings
Income less than expenditure/ deficit

14. What is your daily work load (hours/day)?
Activity

In 2013 (hours/day)

In 2009 (hours/day)

A. Non income generating activities/
house hold works
B. Income generating activities
i)
Agricultural works
ii)
Non-agricultural works

15 a. Do you observe any climatic changes in this area? (Please tick):
i. Yes ……………………………

ii. No……………………….

15 b. If the answer is yes; what types of changes are you observing? Please mention:
………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
15 c. Please mention the names of the climatic events/hazards that you observed
in this area in the last ten years:
………………………………………………………………………………………………………………….
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……………………………………………………………………………………………………………………………………………..
16 a. Have you been directly affected by the recent Cyclone Sidr or Cyclone Alia? (tick):
i. Yes…………………. ii. No………………………
16 b. Have you been directly affected by any climatic event or natural disaster over the past
5 years?
Events

Damage level*
Income
opportunities

Infrastruct
ural Asset
Damage

Livestock &
poultry
damage

Health Problem
(Diseases or
Injury)

Land
degradation

Flood
Cyclone
Salinity
Tidal Surge
Waterlogging
River bank
erosion
Increase
temperature
Excessive
rainfall
Others
(specify)
*Damage level code: Severe damage=1, Moderate damage=2 , Not much damage = 3, Never
happened here=4

17. How have your standard of living and livelihoods been changed over the last 10 years?
Livelihood indicator

Nature of change*

Income facilities
Health
Education facilities
Food security
Sources of water
Sanitation facilities
Social securities
Security in cyclone shelter
Communication facilities
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Reason of change**

Social infrastructure
Credit accessibilities
*Nature of change code: positive-1; negative-2
**Reason of change: natural disasters=1, Social custody=2, Family restrictions=3, Others (specify)=4,
Govt. & non govt. initiatives=5

18 a. Do you think women are more vulnerable by the climate change impacts? (tick):
i. Yes…………….. ii. No…………………
18 b. If yes; mention the pattern and level of vulnerability:
Livelihood indicator

Pattern of
vulnerability*

Reason of
vulnerability

Income source
Assets
Health
Education facilities
Food intake/ nutritional intake
Sources of water
Sanitation facilities
Social securities
Women mobility
Shelter at disaster time
Security in disaster time
Security in cyclone shelter
Communication facilities
Social infrastructure
Credit accessibilities
*Pattern of vulnerability code: Severely vulnerable=1, Moderately vulnerable=2 , Less vulnerable
= 3, No vulnerability at all=4.

18 c. What are the other forms of vulnerabilities that women face in their everyday life?
Please mention some of them:
……………………………………………………………………………………………………………………………………………..
19 a. Did you or any of your family members migrate to other areas after Cyclone Sidr / Aila
(Since 2007)?
i. Yes………………..ii. No……………………..
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19 b. If Answer is yes; then where? (Write code): …………………………….
(In Dhaka city=1, Overseas=2, Inter district=3, Within the locality=4, Others=5)
19 c. Why did they migrate to other areas?
………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
20. What are the usual strategies of coping in respect to climate change impacts?
Coping
strategy
1.

Reduce food intake

2.

Sell assets

a.

sell Livestock

b.

Sell food

c.

Sell seeds

d.

Sell ornament

e.

Sell Trees

f.

Sell Houses

g.

Sell land

3.

Receive Credit
a.

Receive credit from relatives

b.

Receive credit from Mohajon

During Aila

Level of coping*
In other disaster time

c. Receive credit from Bank
4. Alternate livelihood activities
5.

Mortgage out land

6.

Use saving

7.

VGD/VGF

8.

Migration (Permanent)

9.

Migration (Temporary)

10. Disaster-tolerant alternate crop
l Poultry rearing
11.
12. Homestead vegetable gardening
13. Others(Specify)
*Coping level code: Always happened=1, Sometimes happened=2, Very rarely happened=3, Never
happened=4

21 a. Did you receive any training on disaster preparedness?
i. Yes……………. ii. No………………
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21 b. Do you think that there is a need for special initiatives for women to cope with
disaster?
i. Yes……………..ii. No…………….
21 c. If yes; describe the possible coping options:
...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
22. Please describe your situation in the following activities (write code):
Accessibility to facility
a.

In 2013

In 2009 (Before Alia)

Accessibility to medical facilities

b. Accessibility to family planning facilities
c.

Accessibility to banking facilities

d. Accessibility to electricity supply
e.

Accessibility to local govt. organization

f.

Accessibility to income facilities

g.

Accessibiity to communication facilities

*Accessibility code: Adequate access=1, Limited access=2, No access=3.
23 a. What is your main source of water? (Write code):
Item

In 2013

In 2009 (Before Aila)

Drinking water
Water for domestic use
Irrigation Water
* Code: Tube-well=1, Deep tube-well=2, Pond=3, River=4,Others=5 (specify).
23 b. Who is the main collector of water? (Write code):........................
(Code: Female=1, Male =2)
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23 c. How much time do you spend to collect drinking water?
Activity

In 2013

In 2009 (Before Aila)

Water collection travel time

24 a. What is your main source of cooking fuel? (Write code):................................
(Code: Cowdung=1, Fuel wood=2, Paddystraw=3, Jutestick=4, Electricity=5, Kerosene=6)

24 b. Who is the main collector of cooking fuel? (Write code):...................
(Code: Female=1, Male=2)
25. What kind of toilet do you have? (Write code):………………………………….
(Code: Kacha (made of bamboo with leaves and inadequate drainage disposal) =1, Semi-pucca
(made of wood/galvanized metal with drainage disposal, squat plate over pit latrine) =2, Pucca
(made of brick with good drainage disposal, squat plate with water seal) =3, None =4)

26. If you feel, you may mention something that was not covered by the above questions.
…………………………………………………………………………………………………
………………………..………………………………………………………………………
………………………………………………………………………………………............

Thank you very much for your kind cooperation

Name of Investigator:......................................................
Date:…………………………………
Signature: ........................................................
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�ু ল অফ এনভায়রনেম�াল অয্া� লাইফ সাইে�স
ইউিনভািসর্িট অফ িনউকয্াসল, অে�িলয়া।
বয্ি�গত সা�াৎকােরর ��প�
গেবষনার িবষয়ঃ
বাংলােদেশর উপকূলীয় এলাকায় জলবায়ু পিরবতর্ েনর ে��াপেট মিহলােদর জীবনযা�ার সংকেটর
(ভালনারািবিলিটর) একিট িবে�ষণধম� গেবষণা।

১। বয্ি�গত তথয্ঃ
উত্তরদাতার নামঃ............................................................
�ামঃ...................................ইউিনয়নঃ ...........................

২। িপতার/ �ামীর/অিভভাবেকর নামঃ..........................................
৩। বয়স (বছর) :

i) ১৮-২৫………………
ii) ২৬-৩৫………………
iii) ৩৬-৫০………………
iv) > ৫০…………………

৪। ৈববািহক অব�াঃ

i) অিববািহত...............
ii) িববািহত..................
iii) তালাক�া�...............
iv) িবধবা......................
v) অনয্ানয্........................

৫। িশ�াগত েযাগয্তাঃ i) বনর্পিরচয়হীন............................
ii) �া�র�ান স��.......................
iii) অ�ািতষ্�ািনক িশ�া...................
iv) �ািত�ািনক িশ�া(ে�ণী)............
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৬। ধমর্ঃ

i) ইসলামঃ...............ii) িহ�ু..................iii) েবৗ�………….iv) �ী�ান.....................iv) অনয্ানয্............।
৭। েপশাঃ
i)

গৃহবধূ.............ii)

বয্বসা...............iii)

কৃ িষকাজ.........iv)

মাছচাষ............v)

মােছর

েপানা

সং�হকারী.........vi) হাঁস-মুরগীপালন............vii) িদনমজুর......... viii) চাকুরীজীিব..............ix) ছা�.........
x) অনয্ানয্..................।
৮।ক)পিরবার �ধােনর সােথ স�কর্ ঃ.......................................
৮।খ) পিরবার �ধােনর েপশাঃ................................................
৯। পিরবােরর আকার (সদসয্ সংখয্া) :
ক) উপাজর্নশীল সদসয্ঃ i) পুরষ.................ii) মিহলা........................
খ) িনভর্ রশীল সদসয্ঃ i) পুরষ.................ii) মিহলা........................
গ)েমাটঃ…………………
১০। স�েদর িববরণঃ
১০।ক)i) জিমর আকার এবং মািলকানা স�িকর্ ত তথয্ঃ
জিমর �কার

আয়তন (একক)
২০১৩

২০০৯

২০১৩ সােল মািলকানা (িটক িদন)
মিহলা

পুরষ

উভয়

ক। বসতবাড়ী
খ। িনজ আবােদর অধীেন িনজ জিম
গ।অনয্েক বগর্া েদয়া জিম
ঘ। অেনয্র কাছ েথেক বগর্া েনয়া জিম
ঙ। লীজ বা মটর্েগজ িহসােব েনয়া জিম
চ। অনয্ানয্ উৎস হেত �া� জিম
ছ। ভূ িমহীন/ আি�ত
সবর্েমাট

১০।ক) ii) ঘূিণর্ঝড় ‘আইলা’ পূবব
র্ ত� আপনার খামােরর আকার কতটা পির�ার ভােব মেন করেত পােরন?
ক। খুব ��ভােব............খ। ��ভােব..........গ।অ��ভােব..............ঘ।এেকবােরই মেন েনই.........।
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১০।খ)i) পািরবািরক অনয্ানয্ স�েদর পিরমাণ এবং মািলকানার িববরণঃ
�ম

স�দ

২০১৩
পিরমান/
সংখয্া

১

পাকা বাড়ী

২

আধাপাকা বাড়ী

৩

িটেনর বাড়ী

৪

৫

েগালপাতার/
খেড়র চালার
বাড়ী
গবািদপশ

৬

হাঁস-মুরগী

৭

কৃ িষ য�পািত
(পাওয়ার
িটলার/শয্ােলা
িটউব ওেয়ল/চাল
মাড়াই কল/রাইস
িমল, ইতয্ািদ)

৮

মাছ ধরার েনৗকা
এবং জাল
গাছ (সংখয্া)

৯
১০

১২

েরিডও/িটিভ/
ি�জ
সাইেকল/ ির�া/
েমা� সাইেকল
�ণর্-েরৗপয্

১৩

অনয্ানয্

১১

২০০৯ (আইলা এর আেগ)

মািলকানার ধরন (টীক)
মিহলা

পুরষ

উভয়

পিরমান/
সংখয্া

মািলকানার ধরন (টীক)
মিহলা

পুরষ

উভয়

১০।খ) ii) ঘূিণর্ঝড় ‘আইলা’ পূবর্বত� আপনার পািরবািরক স�েদর পিরমান কতটা পির�ার ভােব মেন
করেত পােরন?
ক। খুব ��ভােব............খ। ��ভােব..........গ।অ��ভােব..............ঘ।এেকবােরই মেন েনই.........।
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১১। ক)বািষর্ক পািরবািরক আয় ও আেয়র উৎসঃ
আেয়র উৎস

েমাট আয় (টাকা)- ২০১৩
(িবগত ১২ মাস)

েমাট আয় (টাকা)-২০০৯
(আইলা এর পূেবর্র ১২ মাস)

১। কৃ িষ আেয়র উৎস
ক। মাঠ শসয্



খ।িচংড়ী চাষ/মাছ চাষ




গ। ফলমূল/শাকসবিজ/মশলা
ঘ। হাঁস মুরগী পালন
ঙ। গবািদপশ পালন
চ। অনয্ানয্
২। অকৃ িষ খাত েথেক আয়
ক। চাকুরী
খ।বয্বসা
গ। েসলাই কাজ
ঘ। কুিটর িশ�
ঙ। িদনমজুরী
চ। ৈবেদিশক আয়
৩। বন েথেক আয়
৪। অনয্ানয্
সবর্েমাট

১১। খ) ঘূিণর্ঝড় ‘আইলা’ পূবর্বত� আপনার পািরবািরক আেয়র পিরমান কতটা পির�ার ভােব মেন
করেত পােরন?
ক। খুব ��ভােব............খ। ��ভােব..........গ।অ��ভােব..............ঘ।এেকবােরই মেন েনই.........।
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১২। বািষর্ক পািরবািরক বয্য় (আনুমািনক) :
বয্েয়র খাত

েমাট বয্য় (টাকা)-২০১৩
(িবগত ১২ মােসর)

েমাট বয্য় (টাকা)-২০০৯
( আইলা এর পূেবর্র ১২ মাস)

খাদয্ সাম�ী বাবদ
খাদয্ বয্াতীত অনয্ানয্ খরচ
অনয্ানয্ (যিদ থােক)
সবর্েমাট

১২। খ) ঘূিণর্ঝড় ‘আইলা’

পূবর্বত� আপনার পািরবািরক বয্েয়র পিরমান কতটা পির�ার ভােব

মেন করেত পােরন?
ক। খুব ��ভােব..........খ।��ভােব..........গ।অ��ভােব.........ঘ।এেকবােরই মেন েনই.........।

১৩। ক)িবগত ৫/৬ বছের দুেযর্াগ এর �িত েপাষােত/েমাকািবলায় গৃহীত ঋেণর পিরমান, উৎস
এবং কারণ।
�ম সংখয্া

পিরমাণ

বছর

উৎস

কারণ

১
২
৩
৪
সবর্েমাট

১৩। খ) আয় এবং বয্েয়র সম�য় (টীক):
িবষয়

২০১৩

বয্েয়র েচেয় আয় েবশী /স�য়
আয় এবং বয্য় সমান/ স�য় েনই
বয্েয়র েচেয় আয় কম/ ঘাটিত
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২০০৯ (আইলা এর
পূেবর্)

১৪। ৈদনি�ন কােজর ভার (ঘ�া/িদন):
কােজর ধরণ

২০১৩ (ঘ�া/িদন)

২০০৯ (ঘ�া/িদন)

ক। আয়িবহীন কাজ/ গৃহ�ালী কাজ
খ। আয় উপাজর্নকারী কাজ
i)

কৃ িষ কাজ

ii)

অ-কৃ িষ কাজ

১৫। ক)আপিন িক এই অ�েল জলবায়ুর পিরবতর্ ন ল�য্ কেরেছন?
ক)হয্াঁ……..........খ)না……………….।
১৫। খ) উত্তর যিদ হয্াঁ হয়, তাহেল পিরবতর্ নগেলা িক িক বলুন?
……………………………………………………………………………………………………
………………………………………………………………………………………………….
১৫। গ) িবগত ১০ বছের এই এলাকায় িক িক ধরেনর �াকৃ িতক দুেযর্াগ অবেলাকন কেরেছন,
দয়া কের বলুন।

…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………

১৬।(ক)। আপিন িক সা�িতক ঘূিণর্ঝড় ‘িসডর’ বা ‘আইলা’ �ারা সরাসির �িত�� হেয়েছন? (টীক):
ক)হয্াঁ.......................... খ) না.......................।

১৬ (খ)। আপিন িক িবগত ৫/৬ বছের জলবায়ু পিরবতর্ ন বা �াকৃ িতক দুেযর্াগ সং�া� েকান ঘটনা �ারা
সরাসির �িত�� হেয়েছন?

299

ঘটনা

�িতর ধরণ*
আেয়র �িতর
ধরণ

কাঠােমাগত
স�েদর �িত

গবািদ ও েপা�ীর
�িত

শারীিরক
�িত (আহত বা
েরাগ)

জিমর অবনমন

বনয্া
ঘূিনর্ঝড়
লবনা�তা
জেলা�াস
জলাব�তা
নদী ভাঙন
তাপমা�া বৃি�
অিতির�
বৃি�পাত
অনয্ানয্
(িনিদর্ � করন)
* �িত পিরমাপকঃ ভয়াবহ �িত-১, মাঝারী �িত-২, মৃদু �িত-৩, �িত হয়িন/ঘেটিন-৪;

১৭। িবগত ১০ বছের জলবায়ু পিরবতর্ েনর কারেণ আপনার জীবনযা�া বা জীবনযাপন েকানভােব
পিরবিতর্ ত হেয়েছ িক?
জীবনযাপন িনেদর্ শক

পিরবতর্ েনর ধরণ*

পিরবতর্ েনর কারণ**

আেয়র সুেযাগ
�া�য্ সমসয্া
িশ�ার সুেযাগ
খাদয্ িনরাপত্তা
সুেপয় পািনর �াপয্তা
সয্িনেটশন সুিবধা
সামািজক িনরাপত্তা
সাইে�ান েস�ার এ িনরাপত্তা
েযাগােযাগ সুিবধা
সামািজক কাঠােমাগত
সুিবধা
ঋেণর সুিবধা
* পিরবতর্ েনর ধরণঃ ধনাত্মক-১, ঋণাত্মক-২।
** পিরবতর্ েনর কারণঃ �াকৃ িতক দুেযর্াগ-১, সামািজক িনয়ম-২, পািরবািরক বাঁধা-৩, অনয্ানয্-৪, সরকারীেবসরকারী উেদয্াগ-৫।
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১৮। ক) আপিন িক মেন কেরন মিহলারা জলবায়ুর �িতকর পিরবতর্ েন অনয্েদর অেপ�া অিধক
ভালনােরবল (সংকটাপ�)? (টীক)।
ক) হয্াঁ ....................... খ) না.....................।
১৮। খ) উত্তর যিদ হয্াঁ হয় তেব ভালনারািবিলিটর (সংকটাপ�)ধরন এবং তী�তা বণর্না করনঃ

জীবনযাপন িনেদর্ শক

ভালনারািবিলিটর
(সংকেটর) ধরন

ভালনারািবিলিটর (সংকেটর)
কারন

আেয়র উৎস
সহায়-স�িত্ত
�া�য্
িশ�া সুিবধা
খাদয্ �হন/ পুি� �হন
পািনর উৎস
সয্িনেটশন সুিবধা
সামািজক িনরাপত্তা
মিহলােদর �ানা�র সুিবধা
দুেযর্াগকালীন আ�য়�ল
দুেযর্াগকালীন িনরাপত্তা
সাইে�ান েস�ার এ িনরাপত্তা
েযাগােযাগ সুিবধা
সামািজক কাঠােমাগত সুিবধা
ঋেণর �াি�র সুিবধা
*ভালনারািবিলিটর ধরণঃ তী�-১, মাঝারী-২, মৃদু -৩, েকান ভালনারািবিলিট েনই-৪।

১৮। গ) মিহলারা ৈদনি�ন জীবেন অনয্ানয্ িক ধরেনর ভালনারািবিলিটর (সংকট) স�ুখীন হয়? তার িকছু
বণর্না করন।।

..........................................................................................
..........................................................................................
১৯। ক) িসডর বা আইলার পর িক আপিন বা আপনার পিরবােরর েকান সদসয্ �ানা�িরত হেয়েছন?
ক)হয্াঁ...............খ)না.....................।
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১৯। (খ)। উত্তর হয্াঁ হেল, েকাথায়? (েকাড িলখুন) .....................।
(ঢাকা-১, িবেদশ-২, আ�িজলা-৩, �ানীয় এলাকােতই-৪, অনয্ানয্-৫)
১৯। (গ)। েকন তারা অনয্ এলাকায় �ানা�িরত হেলন?

..........................................................................................
২০। আপনার এলাকায় দুেযর্াগ েমাকািবলার এবং কািটেয় উঠার কাযর্�মগেলা িক িক?
দুেযর্াগ কািটেয় উঠার েকৗশল

দুেযর্াগ কািটেয় উঠার েকৗশেলর ধরণ*
আইলা সময়কালীন

১।কম খাদয্ �হণ
২। স�দ িবি�
ক। গবািদপশ িবি�
খ। খাদয্ িবি�
গ। বীজ িবি�
ঘ। গয়না িবি�
ঙ। গাছ িবি�
চ। বাড়ী িবি�
ছ। জিম িবি�
৩। ঋণ �হন
ক। আত্মীয় �জেনর কাছ েথেক
খ। মহাজেনর কাছ েথেক
গ।বয্াংেকর কাছ েথেক
৪। িবক� জীবন ধারণ বয্ব�া
৫।জিম মটর্েগজ েদয়া
৬। স�য় খরচ করা
৭।িভিজিড/িভিজএফ
৮। �ানা�র (�ায়ী)
৯।�ানা�র (সামিয়ক)
১০।দুেযর্াগ সহনীয় শসয্ চাষ
১১। হাঁস মুরগীপালন
১২। উেঠােন সবিজ চাষ
১৩। অনয্ানয্ (িনিদর্ � করন)
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অনয্ানয্ দুেযর্ােগর সময়

*কািটেয় উঠার কাযর্�েমর ধরণঃ: সবসময়ই ঘেট-১, মােঝ মােঝ ঘেট-২,খুব কম সমেয়ই ঘেট-৩,কখেনাই
ঘেটিন-৪।

২১।ক)। আপনার িক দুেযর্াগ েমাকােবলা করার জনয্ েকান ধরেনর �িশ�ণ আেছ?
ক)হয্াঁ............ খ)না...............।
২১।খ)। আপিন িক মেন কেরন দুেযর্াগ কািটেয় উঠার জনয্ মিহলােদর জনয্ িবেশষ েকান উেদয্ােগর �েয়াজন
আেছ?
ক) হয্াঁ............. খ) না...............।
২১।গ)। যিদ উত্তর হয্াঁ হয়, তেব স�াবয্ েকৗশল গেলা িক িক হেত পাের?
....................................................................................................................................................................
....................................................................................................................................................................
২২। িন�িলিখত কাযর্�েম আপনার অব�ান বণর্না করন (েকাড িলখুন):
সুেযােগর �াপয্তা

২০১৩

২০০৯(আইলার
পূেবর্)

১।িচিকৎসা েসবার সুেযাগ-সুিবধা
২। পিরবার পিরক�নার সুেযাগ-সুিবধা
৩। বয্াংিকং সুেযাগ-সুিবধা
৪। িবদুয্ৎ সরবরােহর সুেযাগ-সুিবধা
৫।�ানীয় সরকাির �িত�ােনর েসবা েনয়ার সুেযাগ-সুিবধা
৬। আয় অজর্েনর সুেযাগ-সুিবধা
৭। েযাগােযাগ বয্ব�ার সুেযাগ-সুিবধা
*(হয্াঁ, পযর্া� সুেযাগ-সুিবধা আেছ-১, সু্েযাগ-সুিবধা আেছ, িক� পিরিমত-২, সুেযাগ-সুিবধা েনই-৩)

২৩। ক)। আপনার বয্বহােরর পািনর উৎস িক? (েকাড িলখুন):
িবষয়

২০১৩

খাবার পািন
গৃহ�ািল কােজ বয্বহােরর পািন
েসচকােযর্ বয্বহােরর পািন
**(িটউবওেয়ল-১, ডীপ িটউবওেয়ল-২, পুকুর-৩, নদী-৪, অনয্ানয্ (িনিদর্ � করন)-৫)

২৩। খ) েক �ধানত এই পািন সং�হ কের?(েকাড িলখুন):………।
(মিহলা-১, পুরষ-২)
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২০০৯ (আইলার পূেবর্)

২৩। গ)। পািন সং�েহর জনয্ আপিন কতটু কু সময় বয্য় কেরন?
কাযর্�ম

২০১৩

২০০৯ (আইলার পূেবর্)

পািন সং�েহর জনয্ �মন সময়

২৪। ক) আপনার রা�ার �ালানীর মূল উৎস িক? ?(েকাড িলখুন):………।
(েগাবর-১, �ালানী কাঠ-২, খড়-৩, পাটকািঠ-৪, িবদুয্ত-৫, েকেরািসন-৬)
২৪। খ)।�ালানী সং�েহর মূল বয্ি� েক? ? (েকাড িলখুন):………।

(মিহলা-১, পুরষ-২)
২৫। আপনার েশৗচাগার িক ধরেনর? ? (েকাড িলখুন):………।
(কাঁচা-১, েসিম-পাকা-২, পাকা-৩, েনই-৪)
২৬। আপিন চাইেল িকছু েশয়ার করেত পােরন যা আপনােক এখােন িজ�াসা করা হয়িন।
....................................................................................................................................................................
....................................................................................................................................................................
...................................................................................................................................................................

আপনার সহেযাগীতার জনয্ ধনয্বাদ।

.........................................................

……………………………………

সা�াৎকার �হণকারীর নাম ও �া�র

তািরখ
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Appendix B: Focus group discussion questionnaire

The School of Environmental and Life Sciences
The University of Newcastle
Guideline and Checklist for Focus Group Discussion
of a Study Entitled
Livelihood Vulnerability of Women in the context of Climate Change Impacts: Insights
from Coastal Bangladesh

Discussion points:
1. What kind of climatic events (such as cyclone, flood) did you observe in the last ten
years in this area?
2. What consequences are you facing due to climate change in this region?
3. Do you think women are more vulnerable to the impacts of climate change? Why?
4. How do you get disaster related information?
5. Did you get any training on disaster preparedness or awareness? Who are the
providers of such training?
6. What types of problems women face during and after disaster times?
7. What was your experience during Cyclone Aila (such as health risk, shelter, food,
water, santation, etc.)?
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8. What are the differences that you notice in relation to income opportunities, food
security, water and sanitation, etc. before and after Aila?
9. Did you get any relief at that time? What are the organizations that helped you at
that time?
10. Where did you take shelter during Aila? Describe your experience about shelter
centre.
11. Describe the cultural and social values that restricted the mobility of women.
12. How do you cope with the impacts of climate change? What economic, social, and
cultural problems do you face to cope with the climate change impacts?
13. What are the government and NGOs that working with women? Are you satisfied
with their activities?
14. Are they helping to improve your livelihoods? How?
15. What initiatives should be taken to improve women’s livelihoods of this area?
16. Open discussion.

Thank you for your cooperation
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Appendix C: Checklist for key informant interview

The School of Environmental and Life Sciences
The University of Newcastle
Checklist for Key Informants Interview
of a study Entitled
Livelihood Vulnerability of Women in the context of Climate Change Impacts: Insights
from Coastal Bangladesh
Name of the Respondent:
Designation:
Oranization:
1. In the context of climate change, who are more vulnerable- men or women? If
women, in what aspects they are more vulnerable?
2. Are women’s livelihoods in this area different from other areas of Bangladesh?
How do you explain this?
3. How they are coping with climate change effects? Are those measures sufficient?
4. Are there any social or cultural barriers that restrict women to communicate with
the outside world?
5.

How do you compare the overall status of women at present and back of 10 years
past?

6. What types of measurements and mechanisms have been developed in this region
to assist different types of vulnerable groups in adapting to climate change
impacts?
7. What kind of individual and collective actions can play a significant role in
enhancing adaptive capacity of women to climate change impacts in this area?
8. Open discussion.
Thank you for your cooperation
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Appendix D: List of key informants

List of key informant interviewee

Code
no.

Name of the key informant
interviewee

Designation & organization

KII-1

Md. Lutfar Rahman

Executive Director, Nowabenki
Gonomukhi Foundation, Shyamnagar,
Satkhira

KII-2

Md. Anwar Hossain

Coordinator, Climate Change Adaptation
Unit, Islamic Relief, Dhaka

KII-3

Abu Syed Md. Monjur Alam

Upazila Nirbahi Officer(UNO),
Shyamnagar, Satkhira

KII-4

Faruk Hossain Sagor

Senior Upazila Fisheries Officer,
Shyamnagar, Satkhira

KII-5

Forhad Hossain

Manager, Gabura Union , Nowabenki
Gonomukhi Foundation, Shyamnagar,
Satkhira

KII-6

Akhtar Hossain

Member, Padmapukhur Union Council,
Shyamnagar, Satkhira

KII-7

S.M. Obaidullah

Local Shrimp Farm Owner , Gabura
Union, Shyamnagar, Satkhira

KII-8

Ranjit Mandal

Local School Teacher, Patakhali,
Padmapukhur, Shyamnagar

KII-9

Sabita Rani Sarker

Credit Supervisor, Uttoron (Local
NGO), Shyamnagar, Satkhira

KII-10

Sarder Md. Amanullah

Village Doctor, Padmapukhur,
Shyamnagar, Satkhira
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