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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

vi

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.

vii

Table of contents

Declaration of Originality…………………………………….......................

ii

Dedication……………………………………………………………….......

iii

Acknowledgements………………………………………………………….

iv

Abstract……………………………………………………………………...

vi

Table of Contents……………………………………………………………

viii

List of Tables………………………………………………………………..

xiv

List of Figures……………………………………………………………….

xv

List of Photos………………………………………………………………..

xvii

Acronyms and Abbreviations……………………………………………….. xviii

Chapter 1

Introduction

1.1

Background to the study……………………………………...

1

1.2

Rationale for the study…………………………………….....

4

1.3

Research objectives and questions…………………………...

7

1.4

Research methods…………………………………………….

8

1.5

Structure of the thesis………………………………………...

10

Chapter 2

Climate Change Impacts and Women in Bangladesh
Background information on Bangladesh…………………......

13

2.1.1

Geographical location of Bangladesh……………………......

13

2.1.2

Weather and seasons in Bangladesh………………………….

16

2.1.3

Demography and over-population in Bangladesh….

17

2.1.4

Poverty and inequality in Bangladesh……………………......

18

Climate change and Bangladesh…………………………......

20

2.2.1

Cyclones and storm surges…………………………………...

23

2.2.2

Sea level rise………………………………………………….

26

2.1

2.2

viii

2.2.3

Floods and flooding………………………………………......

28

2.2.4

Salinity…………………………………………………….....

30

2.2.5

Drought……………………………………………………….

32

2.3

The status of women in rural Bangladesh……………………

34

2.4

Climate change impact on women’s livelihood……………...

41

Chapter 3

Theoretical Framework and Research Methods
The Sustainable Livelihood Framework (SLF)………………

47

3.1.1

Core concepts of the Sustainable Livelihood Framework…...

49

3.1.2

Modelling the Sustainable Livelihoods Framework (SLF)......

51

3.1.3

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

59

Understanding and assessing vulnerability………………......

61

3.2.1

Vulnerability assessment…………………………………......

64

3.2.2

The Disaster Crunch Model……………………………….....

66

3.2.3

The Livelihood Vulnerability Index (LVI)………………......

69

3.2.4

LVI-IPCC: IPCC framework approach………………………

75

3.3

Selection of the study area…………………………………...

78

3.4

Research design………………………………………………

80

3.4.1

Data sources………………………………………………….

82

3.4.2

Sampling procedure……………………………………….....

83

3.4.3

Ethical considerations……………………………………......

84

Data collection procedure…………………………………….

85

3.5.1

Household surveys through personal interviews……………..

86

3.5.2

Focus group discussion (FGD)…………………………….....

89

3.5.3

Key informant interviews…………………………………….

91

3.5.4

Direct observation through a transect walk………………......

94

3.1

3.2

3.5

ix

Data Analysis………………………………………………...

95

3.6.1

Quantitative analysis…………………………………………

96

3.6.1.1

Calculation of LVI…………………………………………...

98

3.6.1.2

Calculation of IPCC-LVI………………………………….....

100

3.6.1.3

Vulnerability spider diagram and vulnerability triangle…......

102

3.6.2

Qualitative analysis………………………………………......

103

Conclusion……………………………………………….......

104

3.6

3.7

Chapter 4

An Overview of the Study Area

4.1

Structure of administrative units in Bangladesh…………......

105

4.2

Outline of the study area…………………………………......

107

4.3

Shyamnagar upazila at a glance……………………………...

108

4.4

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

112

4.5

The severe impacts of Cyclone Aila………………………….

115

4.6

Observations of the study area by the researcher…………….

120

Chapter 5

Human capital……………………………………………......

129

5.1.1

Age structure…………………………………………………

129

5.1.2

Educational status…………………………………………….

131

5.1.3

Marital status…………………………………………………

133

5.1.4

Occupational status………………………………………......

134

5.1.5

Occupational status of the household head…………………..

137

5.1.6

Daily workload of respondents………………………………

139

Natural capital……………………………………………......

142

5.1

5.2

Livelihood Capitals of Women against a Background of
Disaster

x

5.2.1

Land………………………………………………………......

143

5.2.2

Water sources………………………………………………...

145

5.2.3

Forestry resources……………………………………………

149

Financial capital……………………………………………...

152

5.3.1

Income structure……………………………………………...

152

5.3.2

Expenditure structure………………………………………...

157

5.3.3

Balance of income and expenditure……………………….....

158

5.3.4

Credit availability to respondents………………………….....

160

Social capital…………………………………………………

163

5.4.1

Socio-demographic profile…………………………………...

164

5.4.1.1

Family size and gender composition…………………………

164

5.4.1.2

Dependency ratio…………………………………………......

164

5.4.1.3

Religion………………………………………………………

165

5.4.2

Social networking…………………………………………….

165

5.4.2.1

Migration to other places…………………………………......

166

5.4.2.2

Networking with local government organizations…………...

167

Physical capital……………………………………………….

168

5.5.1

Housing conditions…………………………………………...

169

5.5.2

Productive assets structure…………………………………...

171

5.5.3

Condition of sanitation facilities……………………………..

175

5.6

Conclusion……………………………………………………

176

Chapter 6

Vulnerability of Women’s Livelihoods and the Coping
Mechanisms Used to Address Climate Change Impacts

5.3

5.4

5.5

6.1

The progression of women’s vulnerability…………………...

179

6.2

Climate change and women’s vulnerability………………….

184

Income vulnerability…………………………………………

185

6.2.1

xi

6.2.2

Vulnerability in household assets…………………………….

187

6.2.3

Vulnerability of lives and health……………………………..

188

6.2.4

Vulnerability of food security……………………………......

190

6.2.5

Vulnerability of education……………………………………

192

6.2.6

Vulnerability in relation to water sources……………………

194

6.2.7

Vulnerability in relation to sanitation………………………...

195

6.2.8

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

196

Vulnerability in communication and transportation…………

199

Coping strategies of women against climatic events………...

201

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

201

Selling assets: The foremost strategy to adapt to adverse
situations……………………………………………………...

202

6.3.3

Receiving credit: A most demanding adaptation option……..

204

6.3.4

Using savings: The firsthand option for adaptation………….

205

6.3.5

Alternative livelihoods: A sustainable adaptation option……

206

6.3.6

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

208

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

209

6.4

Accessibility of women to major welfare facilities………….

211

6.5

Conclusion……………………………………………………

216

6.2.9
6.3
6.3.1
6.3.2

6.3.7

Chapter 7

The Livelihood Vulnerability Index: A Pragmatic
Approach to Measuring Vulnerability

7.1

Components of livelihood capitals…………………………...

218

7.2

Vulnerability index of human capital………………………...

222

xii

7.3

Vulnerability index of natural capital………………………...

226

7.4

Vulnerability index of financial capital………………………

230

7.5

Vulnerability index of social capital…………………………

233

7.6

Vulnerability index of physical capital………………………

235

7.7

Composite Livelihood Vulnerability Index (LVI)…………...

239

7.8

Presentation of the IPCC-LVI………………………………..

240

7.9

Conclusion……………………………………………………
.

243

Chapter 8

Conclusion

8.1

Summary of contribution…………………………………….

245

8.2

Implications of the research………………………………….

252

8.3

Limitations and future research directions…………………..

255

References

258

Appendices

284

Appendix A: Questionnaire for personal interview (English and Bangla)……

284

Appendix B: Focus group discussion questionnaire…………………………..

305

Appendix C: Checklist for key informant interview………………………….

307

Appendix D: List of key informants…………………………………………..

308

xiii

List of Tables

Table 3.1

Categorization of major components and sub-components by
five livelihood capitals……………………………………………………………

73

Categorization of major components into IPCC contributing
factors to vulnerability ………………………………………...

78

Table 4.1

Effects of Cyclone Aila on different livelihood groups………..

118

Table 5.1

Distribution of working hours of women among major
activities………………………………………………………… 141
Distribution and ownership of land of the respondents’
households……………………………………………………... 144

Table 3.2

Table 5.2
Table 5.3

Sources of water for the respondents’ households……..

149

Table 5.4

Sources and collectors of cooking fuel………………………...

152

Table 5.5

Income distribution of women’s households by sectors…….....

156

Table 5.6

Household expenditure structure……………………………....

157

Table 5.7

Amount, reasons and sources of credit for respondents…….....

162

Table 5.8

Migration status of respondents’ family members…………….

167

Table 5.9

Distribution and ownership pattern of major physical assets….

174

Table 6.1

Degree of vulnerability due to climate change impacts on
women’s livelihoods…………………………………………...

190

Table 6.2

Disaster coping mechanisms of women………………………..

209

Table 6.3

Accessibility of women to major welfare facilities…….

213

Table 7.1

Vulnerability index of human capital………………………….

225

Table 7.2

Vulnerability index of natural capital………………………….

228

Table 7.3

Vulnerability index of financial capital………………………..

232

Table 7.4

Vulnerability index of social capital…………………………...

234

Table 7.5

Vulnerability index of physical capital………………………...

236

Table 7.6

Livelihood vulnerability index of women in Shyamnagar
upazila………………………………………………………….

239

Livelihood vulnerability index of women in Shyamnagar
upazila by IPCC-LVI…………………………………………..

241

Table 7.7

xiv

List of Figures

Figure 2.1

Map of Bangladesh…………………………………………

15

Figure 2.2

Most vulnerable 100 countries to climate change………….

22

Figure 2.3

Potential impact of sea level rise on Bangladesh…………..

28

Figure 3.1

The Sustainable Livelihoods Framework…………………..

52

Figure 3.2

The Asset Pentagon………………………………………...

53

Figure 3.3

The interlocking nature of vulnerability……………………

64

Figure 3.4

Disaster Crunch Model: Progression of vulnerability ……..

68

Figure 3.5

Integration of quantitative and qualitative research in
research design……………………………………………..

81

Layout of vulnerability spider diagram and vulnerability
triangle……………………………………………………...

102

Figure 4.1

Administrative units of Bangladesh………………………..

106

Figure 4.2

Map of Satkhira district showing the location of the study
area………………………………………………………....

108

Map of Shyamnagar upazila indicating Padmapukur and
Gabura unions……………………………………………...

111

Figure 4.4

The location of the Sundarbans…………………………….

114

Figure 4.5

The path of Cyclone Aila…………………………………..

116

Figure 5.1

Distribution of women by age……………………………...

130

Figure 5.2

Distribution of women by educational status………………

133

Figure 5.3

Distribution of women by marital status…………………...

134

Figure 5.4

Distribution of women by occupation……………………...

137

Figure 5.5

Distribution of household heads of the women by
occupation………………………………………………….

140

Figure 5.6

Income distribution of women’s households by sectors…..

156

Figure 5.7

Expenditure share between food and non-food items……...

158

Figure 5.8

Distribution of women’s households by balance of income
and expenditure…………………………………………….

159

Figure 5.9

Distribution of women’s households by house type……….

171

Figure 5.10

Distribution of major physical assets per household by
number……………………………………………………...

175

Distribution of households by toilet types………………….

176

Figure 3.6

Figure 4.3

Figure 5.11

xv

Accessibility of women to major welfare facilities in the
study area…………………………………………………...

216

Figure 7.1

Vulnerability tree of five livelihood capitals……………….

220

Figure 7.2

Vulnerability spider diagram of the major components of
LVI for women in Shyamnagar upazila……………………

238

Vulnerability spider diagram of five capitals for women in
Shayamnagar upazila……………………………………….

240

Vulnerability triangle of the contributing factors of the
IPCC-LVI for women in Shyamnagar upazila……………..

242

Figure 6.1

Figure 7.3
Figure 7.4

xvi

List of Photos

Photo 3.1

Personal interview…………………………………………………

88

Photo 3.2

Focus group discussion……………………………………………

91

Photo 3.3

Key informant interview…………………………………………..

93

Photo 3.4

Transect walk……………………………………………………...

95

Photo 4.1

The Sundarbans, adjacent to the study area……………………….

120

Photo 4.2

Scenarios of study area’s mud road in the rainy season…………..

123

Photo 4.3

Motor bikes in the village’s unpaved road (a) and wooden bridge
to connect roads in the village (b)…………………………………

124

Photo 4.4

Typical houses of the study area…………………………………..

124

Photo 4.5

Shrimp ghers in the study area, which left almost no trees……….

125

Photo 4.6

Catching of shrimp fingerlings in river bank……………………...

126

Photo 5.1

Hand tube-well and water preserver in Padmapukur and Gabura
union………………………………………………………………
Crabs from the Sundarbans (a), the researcher with a household
head who were attacked by a Royal Bengal Tiger in the
Sundarbans (b)…………………………………………………….

Photo 5.2

xvii

146

151

Acronyms and Abbreviations

ADB

Asian Development Bank

BBS

Bangladesh Bureau of Statistics

BCAS

Bangladesh Centre for Advanced Studies

BDT

Bangladeshi Taka

BGMEA

Bangladesh Garment Manufacturers and Exporters Association

CCC

Climate Change Cell

CPD

Centre for Policy Dialogue

DAW

United Nations Division for Advancement of Women

DCM

Disaster Crunch Model

DFID

Department for International Development

FAO

Food and Agricultural Organisation

FGD

Focus Group Discussion

GAR

Global Assessment Report

GDP

Gross Domestic Product

GoB

Government of Bangladesh

HH

Household

IDS

Institute of Development Studies

IFAD

International Fund for Agricultural Development

IPCC

Intergovernmental Panel on Climate Change

IUCN

International Union for Conservation of Nature

KII

Key Informant Interview

LVI

Livelihood Vulnerability Index

MJF

Manusher Jonno Foundation

MoDMR

Ministry of Disaster Management and Relief

MoEF

Ministry of Environment and Forestry

MoF

Ministry of Finance

MoFDM

Ministry of Food and Disaster Management

NGF

Nowabenki Gonomukhi Foundation

xviii

NGO

Non Government Organisation

NIPORT

National Institute of Population Research and Training

NTFPs

Non Timber Forest Products

OECD

Organisation for Economic Cooperation and Development

PRDI

Participatory Research and Development Initiative

SLF

Sustainable Livelihood Framework

SRDI

Soil Research Development Institute

UN

United Nations

UNDP

United Nations Development Programme

UNEP

United Nations Environment Programme

UNESCO

United Nations Educational, Scientific and Cultural Organization

UNFCCC

United Nations Framework Convention on Climate Change

UNICEF

United Nations Children’s Fund

UNIFEM

United Nations Development Fund for Women

UNISDR

United Nations International Strategy for Disaster Reduction

USAID

United States Agency for International Development

VGD

Vulnerable Group Development

WEDO

Women’s Environment and Development Organization

WHO

World Health Organisation

xix

