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Preface 

My PhD has not been a comfortable journey. I have encountered many obstacles and 

challenges throughout the whole process. Coming from a different background, culture 

and language, are challenges not easily overcome. Each time I managed to handle a 

challenge, I realized how much I had learned.  

First, in my research as I have worked with vulnerable people in the context of climate 

change, every time my encounters with the community members through the fieldwork 

or the data remind me that I came from a place called Khulna, which is a region of 

frequent sea-level rise. I have seen how every year we got into trouble with increasing 

water issues, even a bad patch of a week or so in the rainy season can disrupt our 

lives enough to feel the vulnerability we endure. My personal experience inspired me 

to take up challenging topics related to climate change as a thesis, including gender 

dimensions. In the coastal villages in Bangladesh, situations are much worse than my 

relatively privileged life; men and women are affected disproportionately over there by 

the effects of climate change, and they have learned and strengthened to deal with 

nature by birth. Their adaptive strategies are also different, especially women face 

challenges in various ways. My intimate encounters with climate marginalized people 

in Gabura, Bangladesh have given me the opportunity to reconsider the adaptation 

challenges faced by women in particular. 

There were some other difficulties I encountered with the literature on local and 

indigenous knowledge, which shaped my research later significantly. I was introduced 

to the literature on indigenous local knowledge by my PhD supervisors, especially I 
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came to learn a lot about Indigenous communities in Bangladesh coastal context who 

survived by utilising their own traditional knowledge and technology. They 

recommended a lot of constructive literature about indigenous knowledge (e.g. Sillitoe, 

1998; 2006; Warren and Cashman, 1988; Warren, 1991), which helped me 

understand the concepts. My interest in the concept of local knowledge has been 

further enhanced by my former co-supervisor Dr Natasha Kuruppu’s research on the 

adaptation strategy of a small island community through the application of local 

knowledge. This concept of indigenous or local knowledge inspired me to think more 

about how the coastal communities of Bangladesh survive with their own local 

knowledge and grassroots technologies – I must acknowledge that these knowledges 

vary and differ across contexts. Later in the first phase of my PhD, one of my book 

chapters on ‘grassroots technology based on local knowledge adaptation’ was 

awarded the second position in an international conference in Manchester, London, 

which was a strong motivation to move forward.  

I learned more by attending several seminars in Australia led by e.g., Dr Neil Adger 

and Dr Terry Cannon, working on Bangladeshi coastal context; and Dr Sandie Suchet-

Pearson working on indigenous knowledge in the Australian context. This concept of 

local knowledge and social capital further shaped the adaptation of these climate 

vulnerable people after a disaster in the coastal context of Bangladesh. I also learned 

about these concepts from my different informal encounters with my countryman, Dr 

Rabiul Islam of Macquarie University, Australia. Together these different encounters 

and experiences strengthened me. Later my first journal paper from my PhD brought 

me the ‘best paper award’ and ‘session best presenter award’ in International 
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Conference on ‘Global Warming and Climate Change’ at Bangkok, it was really 

inspiring! 

My field work started in January 2016 in the remote coastal areas of Bangladesh, 

which was challenging, because it was the hardest task for me as my three-month-old 

‘baby bump’ was accompanying me in the fieldwork. This hardship was further 

exacerbated as during the fieldwork I also had to travel back and forth to Dhaka, for 

the conference presentation1. Reaching the survey area of Gabura Union was not an 

easy task due to a lack of safe and reliable transport system. I had to take multiple 

modes of transportation, for example, I reached the remote coastal Union by boat, had 

bumpy motorbike rides to reach the different villages, and finally walked on the dirt 

road to reach my participants, while my ‘inner angel’ gave me the emotional endurance 

- all the experiences added extra value throughout the whole journey. I felt sorry for 

those rural women who I saw were pregnant and who face these kinds of challenges 

on an everyday basis – I could feel for them. At the same time, getting all the 

opportunities in life made me feel privileged. Eventually, after completing the data 

collection process, I arrived in Sydney when my baby bump was seven months old, 

yet all the memories, the feelings filled my heart with tears and joy and at the same 

time, I enjoyed the journey navigating all the challenges. 

 
 
1 Before reaching at the study area, I interviewed some academics and disaster experts, both in Khulna and Dhaka 

(including first week of February a conference attendance in Dhaka) who were involved working in a similar field in 

the coastal context of Bangladesh, that led me to think more deeply about the study context. 
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The adaptation experience from the climate-affected women, their contribution at the 

family level, living alone with minimal resources with children when the husband is 

absent, uncertainty of living in the coastal areas, even though having lost all livelihoods 

resources, living with their new hope is genuinely inspiring. Their generosity, positive 

attitude, warm receptions, as they patiently spent time with me and shared with me 

their horrific experiences of cyclone Aila, have inspired and enriched my research that 

explores the different ways they adapt after cyclones. These women inspired me to 

realize that they possess strong adaptive capacities, but their social-cultural norms 

simply at times hinder their adaptation, reduce their abilities. All the experiences from 

my fieldwork have shaped my research on gender dimensions based on climate 

change, these experiences fascinate me to think in more detail about the contributions 

of climate-vulnerable women that remain often unrecognized. Over the past decade, 

since cyclones Sidr, Aila, the latest most intense cyclones, Bulbul and Amphan, have 

devastated the lives and livelihoods in the coastal areas (especially women in my 

case). However, the adaptive experience of women to extreme climate events that I 

explored in my research could be an example for future cyclone adaptive solutions 

and its path.  

 

Momtaj Bintay Khalil 

January 2021 
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village court) 

Samaj (society) Religious community which helps to structure local village societal 
organization. 
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Upazila (Sub-district) Second lowest tier of administrative unit of local Government in 
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Abstract 

Women in Bangladesh are highly exposed to the effects of climate change. 

Bangladesh is a cyclone and flood prone area; where coastal women are deprived of 

access to resources (e.g. information, knowledge and education). Women’s 

vulnerabilities are further exacerbated by socio-cultural and religious factors that lead 

to a lack of communication with outside actors. The contribution of women to climate 

change adaptation has been largely ignored across all levels of society, by members 

within the family, community, policymakers and beyond; thus, women’s capacity for 

adaptation is heavily constrained.  

This thesis reports a mixed method study in the coastal village of Gabura Union under 

Shyamnagar upazila of Satkhira district in Bangladesh; an area that is at risk of 

frequent severe cyclones. For example, Aila in 2009 and Sidr in 2007 have ongoing 

impacts on communities, such as soil salinity because of prolonged period of seawater 

inundation. This study explores women’s adaptation to climate change through 

analysis of empirical data under several theoretical threads: the role of local 

knowledge, the contribution of types of social capital and the significance of place 

attachment in understanding of women’s place-based adaptation.  

The thesis firstly highlights the ways women develop livelihood capacities by engaging 

with aid agencies and developing innovative adaptation strategies based on their local 

knowledge and social relationships, in the absence of their male community members. 

Secondly, among the three most commonly identified forms of social capital (e.g. 

bonding, bridging and linking); bonding capitals are found to be loosened after a major 
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catastrophe due to male community members’ out migration. Over time, developing 

linking social capital with NGOs helps strengthen bridging social capitals with other 

community women through development of novel livelihood responses. A third area of 

the thesis highlights the role of place and how women’s attachment to place helped 

enhance their adaptation responses by making use of a range of livelihood capitals.  

Overall, the findings support calls to reconsider the role of women in adaptation to 

climate change and provide recommendations for considering the intersection of 

gender and climate change adaptation. In this regard, the thesis establishes the 

importance of strengthening and broadening linking social capital to develop more 

gender inclusive adaptation responses (e.g. to ensure women and men can participate 

in climate change programs equally) to develop tailored adaptation action in a post-

disaster context.  

Keywords: Bangladesh, women, local knowledge, social capital, place attachment, 

place-based adaptation and climate change  
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Chapter 01:  Introduction 

1.1 Research background: women’s role in climate change 

adaptation 

“Aila almost stopped our life. It took away everything: house, 

household belongings and stopped my children’s education. My 

husband has lost his agricultural lands and he started fishing and 

collecting shrimp from the Sundarbans after Aila. Sundarbans is 

our only hope to be alive. But going to the Sundarbans daily isn’t 

easy as the tiger is threatening to lives. So, he started travel to the 

nearest city for income sources and left me and my three children 

here. The hardship is unimaginable here after Aila. But moving to 

city for the whole family is more difficult. Need money for renting a 

house and to buy foods. Here we have our land and NGOs help 

us rebuilt a new house. I get support from my neighbours, and we 

share our household belongings. So, it is better to remain in the 

village with my three children.”  

 [Alo, 43 years old female household] 

The difficulties experienced by Alo and other women in supporting their families after 

natural disasters resonate with the struggles of many women in coastal villages in 

Bangladesh. These women belonged to farming families, who after major cyclones 

had their agriculture-dependent livelihoods disrupted as the families’ lands became 

inundated by sea water (Bernier et al., 2016; Paul, 2013). Having failed to secure 



 

 

 

4 

alternate options for livelihoods, often male family members left the villages for nearby 

urban centres to find employment (Mallick and Vogt, 2014). Migration of whole families 

is seen as high risk; therefore, mostly male family members take on the journey. But 

for the women household members who are left behind in the villages, an uncertain 

life awaits, as there is scarcity of and competition for the depleted and miniscule 

resources in the post-cyclone period (Ayeb-Karlsson et al., 2018). This is not an easy 

life; often these women are left with responsibilities to feed their extended family 

members and children; they are burdened with the responsibilities to care for the 

elderly and household chores (Denton, 2002; Rahman, 2013). This research focuses 

on the post-cyclone period to explore the role of women in adaptation to climate 

change in the context of coastal villages in Bangladesh. 

Bangladesh2 is highly vulnerable to changing climate (Agrawala et al., 2003) with a 

high population3 density (Bangladesh Population, 2020) facing a number of ongoing 

environmental hazards and climate change challenges every year (Huq & Rabbani, 

2011). Islam and Rahman (2015) reported that approximately 35 million people from 

the coastal zone of Bangladesh are exposed to climate change impacts annually. 

Bangladesh is ranked the fifth highest disaster-risk country in the world due to its 

 
 
2 Bangladesh is located 200 to 260 north and 880 to 900 East. West, north and east is bordered by India, on the 
south-east by Myanmar, and on the south by the Bay of Bengal (Agrawala et al., 2003; adopted from Wikipedia). 
Most of the country is low-lying land comprising mainly the delta of the Ganges and Brahmaputra rivers. 
Floodplains occupy 80% of the country ‘s total land.  

3 According to UN data and by Worldometer Report Bangladesh population (2020) is estimated 164 million, 
ranks eighth most populous country of the world.  
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exposure to sea level rise4 (Ahmed and Kelman, 2018; Garschagen et al., 2016). Its 

geographical settings and low-lying deltaic morphology5 expose large areas of the 

country to rising sea levels (Agrawala et al., 2003; Ahmed and Kelman, 2018; Karim 

& Mimura, 2008). Bangladesh is the third most vulnerable country to sea level rise 

projections, and it is reported that almost seven million people (i.e. nearly 20% of the 

total population) are living below sea level (Agrawala et al., 2003; Karim and Mimura, 

2008), which predisposes the country to risk from extreme weather events such as 

cyclones.  

Historically, extreme weather events associated with climate change, such as, 

cyclones, flooding and storm surges are the common climate disasters6 in coastal 

areas (Agrawala et al., 2003; Ahmed & Kelman, 2018; Garschagen et al., 2016; World 

Bank Group, 2017). The consequences are threatening the lives and livelihoods of 

coastal people, causing economic damage and leaving negative impacts on the 

country’s ecosystems (such as the Sundarbans, the mangrove forest adjacent to the 

study area) and damaging multiple sectors of the economy, including agriculture and 

physical infrastructure (Mallick et al., 2017, Shameem et al., 2014; Alam & Collins, 

 
 
4 On an average, sea level is rising by 10-12 cm per decade (Bhuiyan & Dutta, 2012), whereas, in the twentieth 
century globally sea level rose 11-15 cm (reported by Dangendorf et al., 2017 and Kulp & Strauss, 2019).  
5  Lands formed as a result of sedimentation exposed to sea level rise (Agrawala et al., 2003; Huq et al., 1995). 
32% of the country’s total land area is coastline and about 23% of country’s total land is flooded (Karim and Mimura, 
2008). 

6 Bangladesh has a long history associated with climate disasters (e.g. cyclone and flooding) which takes a big 
death toll every year. For example, the cyclone of 1876 seems to have been the deadliest on record, killing 200,000 
people (Jakobsen et al., 2006 p304), cyclone Bhola in 1970 killed more than 300,000 people; cyclone Gorky in 
1991 one of the world’s major natural disaster and death toll exceeded 145,000 (Ikeda, 1995; Haque & Blair, 1992). 
Other large-scale floods occurred in 1961, 1963, 1965, 1987 and 1988, hit in Bangladesh coast and take away 
lives and impacts on livelihoods, the economy and infrastructure (Haque & Blair, 1992; Haque et al., 2012). Such 
events are projected to become more severe as a consequence of climate change (IPCC WG1, 2013) 
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2010). In particular, the south-western coastal parts of Bangladesh (e.g. including 

Khulna, Satkhira, Pirozpur, Borguna, Potuakhali etc.) are at high risk of cyclone 

damage and sea level rise projections almost every year (Bacmeister et al., 2018; Huq 

& Rabbani, 2011; Karim and Mimura, 2008). 

In relation to the adjustment to sea level rise and to the expected climatic stimuli (e.g. 

cyclones and flooding), adaptation is an important strategy for the coastal settlements 

(Ayers, 2011; Pelling and High, 2005; Smit et al., 2000). It should be noted that while 

disaster risk reduction was not the focus of this thesis, it is a concept that is closely 

related to adaptation, resilience, and vulnerability (Janssen and Ostrom, 2006), 

particularly in understanding the impact of climate change on women (Jordan, 2019). 

The relationships among these concepts are extensively covered in the literature on 

disaster risk reduction (DRR). DRR is a systematic approach to identifying, assessing 

and reducing the risks of disaster (such as an extreme climate event) by reducing 

socio-economic vulnerabilities to disasters as well as dealing with the environmental 

and other hazards that trigger disasters. DRR may address and encompass 

vulnerability, adaptation and resilience; however, the latter concepts are broader in 

that they may be in response to a range of drivers other than natural hazards (Cannon 

and Muller-Mahn, 2010; Janssen and Ostrom, 2006; Smit and Wandel, 2006).  

For the coastal settlements of Bangladeh adaptation is an important strategy as 

vulnerability is high (Ayers, 2011; Pelling and High, 2005; Smit et al., 2000). Adaptation 

is the adjustment of a system to cope with the consequences of climatic stimuli. The 

IPCC (2014) defined adaptation as, “the process of adjustment to actual or expected 

climate change and its effects”. This adjustment encompasses the changing climate, 
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ecology, environment, socio-economic system and so forth (Burton et al., 2005; 

Briggs, 2005; IPCC, 2007; Smit and Pilifosova, 2003). Adaptation and adaptive 

capacity are interrelated terms used to describe the adjustments made to cope with 

the changing climate and to reduce vulnerability (Adger, 2003; Pelling and High, 2005; 

Smit and Wandel, 2006). To reduce the impacts of climate change and to increase 

adaptive capacity, adaptation solutions need to be managed and implemented at local 

levels (such as, local agricultural production for farmers), as the impacts are mostly 

experienced by local people at the grassroots level (Adger et al., 2003; Ayers & 

Forsyth, 2009; Ayers, 2011; Cannon and Muller-Mahn, 2010; Huq & Reid, 2007). 

Women in coastal settlements are considered more vulnerable than men, as their 

experiences of climate-related extreme events and the adaptation challenges are very 

different from those of men (Cannon, 2002; Denton, 2002; Jordan, 2019).  

In response to adaptation challenges in a coastal context, adaptation can be 

autonomous or planned (Fankhauser et al., 1999). Autonomous adaptation is a 

community-based adaptation process, important for the local coastal people to adapt 

(Adger, 2001; Huq and Reid, 2007). Autonomous adaptation refers to spontaneous, 

dynamic, natural, localized and short-term processes (Fankhauser et al., 1999; Smit 

et al., 2002). Adger et al. (2003) indicated that autonomous adaptation in developing 

countries is facilitated by social capital and access to the natural resources. In 

Bangladesh, for people living under extreme poverty, planned adaptation is often 

limited.  For example, farmers in coastal areas apply their own local knowledge to 

autonomous adaptation for crop production (Younus, 2010, 2012); and often there is 

a lack of appropriate policy support and planning processes to boost production 

(Rahman and Hickey, 2019). Women’s adaptation in a coastal context happens 
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autonomously mostly at household level, due to social and cultural barriers within 

Bangladesh society (Dasgupta et al., 2010; Khalil et al., 2020).  

Women in coastal Bangladesh, are highly exposed to climate change impacts; in 

particular, to sea level rise (Cannon and Muller-Mahn, 2010; Cannon, 2002; Sultana, 

2010) and they are one of the most marginalized groups to climate change impacts in 

general (Alston, 2014, 2015; Dankelman, 2008). Ninety percent of the victims of 

climate-related extreme events are women (Dankelman & Jansen, 2010). Research 

shows how the effects of climate change are disproportionately borne by women 

(Alston, 2015; Roehr, 2007). For example, coastal women suffer relatively higher 

exposure to food insecurity, health hazards, face poor sanitation and water resource 

management (Sultana, 2010; Sultana, 2014), scarcity of alternative livelihoods 

(Mallick et al., 2014), and are marginalized as labourers to a greater extent than men 

(Haider, 2014; Rahman, 2013; Tanny & Rahman, 2016). In addition, multiple forms of 

deprivation occur as women are routinely dominated by the patriarchal society in which 

their decision-making roles are limited (Alam & Rahman., 2017; Denton, 2002; Haider, 

2014). Social and cultural barriers restrict women’s skill development and limit their 

abilities to formulate adaptation pathways (Dasgupta et al., 2010; Jordan, 2019). As a 

result, women are facing more challenges in disaster preparedness with little scope to 

participate in any activities and limited access to resources (e.g. education, 

knowledge, information) compared to males in the household (Alam & Rahman, 2014; 

Rahman, 2013).  

Moreover, women are excluded from receiving timely critical information on 

emergency management due to limited access to information (Ahsan et al., 2016; 
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Parvin et al., 2019) and fail to evacuate due to immobility (Ayeb-Karlsson, 2020). This 

unequal gender context disproportionately affects women, which in turn adds to their 

vulnerability to climate change (Cannon, 2002; Pearse, 2017). Denton (2002) argued 

that while climate change is a threat to life; gender inequality is also a threat that 

creates greater vulnerability for some sections of society than for others. In the search 

for better livelihoods every day, at least thousands of Bangladeshis move to cities 

seeking a safer life from extreme weather events (Islam and Hasan, 2016). In most 

cases, a significant portion of male migration to cities is linked to attempts to secure 

livelihoods and women are immobile and left destitute with their children (Ayeb-

Karlsson et al., 2018; Kartiki, 2011). However, these extreme climate events can 

reportedly trigger positive change in gender roles and in adaptation action, as women 

take on more household workload (i.e. due to male out-migration); specifically, women 

may become active in skills development on climate change preparedness and 

mitigation measures (Jost et al., 2016). 

My thesis explores this changing context of women’s roles in adaptation (e.g. like Alo 

in Gabura, the story described above) and their contributions to grassroots innovations 

for climate change adaptation in the post-cyclone Aila context. There has been some 

recent research exploring the social capital relationships in the post-disaster context 

in coastal Bangladesh (Islam & Walkerden, 2015 and Islam & Walkerden, 2017). Also, 

it is recognised that power imbalances between male and female community members 

in coastal settings often lead to women’s immobility and confinement to home (Ayeb-

Karlsson, 2020a and Ayeb-Karlsson et al., 2020). However, there has been limited 

focus on the role of social capital and the influence of gender in understanding of 

climate change adaptation in Bangladesh. In considering that research gap, this thesis 
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examined how women adapt to changing climate by using their own local knowledge 

and place-based resources for adaptation, and how social capital relationships play 

an important role in helping women to engage in alternative livelihoods using place-

based resources in a post-disaster context.  

This chapter starts with a quote of a women from Gabura Union, who was severely 

affected by cyclone Aila. She shared her levels of hardship and survival experience in 

the post-cyclone context, and as described above, her account covers the research 

problem of the thesis. In the following sections, this chapter covers the research 

background and study context (section 1.2), outlines the theoretical discussions 

(section 1.3), describes the research gap and some specific aims that I tried to fill 

(section 1.4), elaborates the research questions (section 1.5), and finally concludes 

the chapter with a section outlining the thesis structure (i.e. an overview of each 

chapter in section 1.6).  

 

1.2 Study context: Gabura  

My study takes place at Gabura Union (see Figure 1.1) in the south-western coast of 

Bangladesh under Shyamnagar Upazila of Satkhira District in Khulna Division 

Bangladesh (See, Gabura Union, 2015; more details are explained in methodology, 

Chapter 03). Gabura Union is completely surrounded by water with two rivers located 

on northern and western boundaries isolating the union as an island. The southern 

part is close to the world’s biggest mangrove forest, Sundarbans. The Union covers 

an area of 85.5 square km (33 square miles) and the total population is about 38,825 
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which consists of nine (09) Wards and 15 villages (See, Gabura Union, 2015). The 

fieldwork adopted a mixed method approach which covered seven villages (see Figure 

3.1). Gabura faced two major climatic disaster events, Sidr7 in 2007 and Aila8 in 2009. 

Aila caused a severe disruption to the Gabura island lives and livelihoods and 

considerable loss of life, particularly among women and children (Roy et al., 2009; 

UNISEF, 2010). 

 
 

 
 
7 Cyclone Sidr was a category 4 tropical cyclone, that struck the southwest coast of Bangladesh on November 15, 
2007, with heavy rain and a wind speed of 260 m/h. Paul and Dutt (2010) reported that at least 3447 people were 
killed and 55,000 were physically injured. Most people did not respond to the initial warning system, causing severe 
damage to livelihoods and agriculture lands and increased the death toll (Paul, 2012; Paul, 2014).   

8 Aila is a category 1 cyclone took shape and struck the southwest coastal region on May 25, 2009, with the wind 
speeds of 65-75 mph. The cyclone affected 14 districts, most of which were in Satkhira, approximately affected 
people were 3.9 million and 190 people died in total (See Gabura Union, 2015). Gabura is one of the most affected 
union in Shyamnagar Upazila by the cyclone. Livelihoods were completely destroyed, as the embankment was 
severely damaged, and some parts were overtopped, killed large numbers of livestock and left permanent 
waterlogging of settlements and left all the agricultaural lands saline (Roy et al., 2009). 
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Figure 1.1: Gabura Union, the study location in Shyamnagar Upazila of Khulna 
Division. 

Source: Redrawn by author, adopted from Banglapedia, 2014,   

Aila completely disrupted Gabura island’s ecology. It changed the livelihood structures 

and severely damaged croplands and mature fruit trees. It devastated local food 

production (Mallick et al., 2011; Zakaria et al., 2014). The local infrastructures (e.g. 

houses, roads, bridges etc.) were damaged; agriculture was destroyed and shrimp 

cultivation was flooded (Mallick et al., 2011; Roy et al., 2009). The damage to 

embankments in multiple locations worsened the existing situation by causing long-
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term inundation and salinized the croplands (Alam et al., 2015). Cyclone Aila in 

Gabura not only devastated life, livelihoods and property (Kartiki, 2011) but also 

caused climate-induced displacement9 of the population (Mehedi et al., 2010). For 

example, most notably, the cyclone pushed the many wage-earning male community 

members from the villages to the city searching for better livelihood solutions and 

earning opportunities (Mallick & Vogt, 2014). Mallick and Vogt (2014) reported that 

38% of male community members moved to nearby cities. A trend of previous studies 

suggests that while husbands migrated to cities and left women in the village, this 

situation forced an extra household workload on women’s shoulders related to the 

search for livelihoods and collection of drinking water etc. (Rahman, 2013; Sultana, 

2010). However, this migration situation creates more difficulties for a woman in the 

coastal region (Ayeb-Karlsson, 2020; Ayeb-Karlsson et al., 2018) due to her limited 

access to the outside world for assistance (Rahman, 2013). The consequences of 

these social changes in the context of post-cyclone Aila will be examined for the 

women of Gabura.  

 

 
 
9 Climate induced displacement (CID) is a common pattern of migration in the context of climate change in 
Bangladesh (Mehedi et al., 2010). There are many causes of climate driven displacement (e.g. social, economic, 
political and other environmental factors) (Black et al., 2013; Mallick & Siddiqui, 2015). Alam & Miller (2019) and 
Mallick and Vogt (2014) mentioned population displacement can be divided in two groups: seasonal migration and 
environmental disruptions. People who migrate from one place to another (especially from villages to cities) are 
sometimes called climate refugees. They are relocated for economic change or improved living or are sometimes 
driven by climate change or environmental disasters (e.g. cyclone, floods). 
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In post-Aila10 Gabura, long term inundation of farmlands, the agricultural-based 

background of villagers, male community member’s migration outside the villages and 

the interventions by aid organizations intersect requiring a rethink of women as active 

agents in adaptation rather than passive recipients of assistance. Women in coastal 

settlements are the primary actors in their domestic premises, and are able to secure 

basic needs from their surroundings (e.g. food, homestead fuel, fodder and wild fruit) 

(Denton, 2002; Rahman, 2013). Women play an important role in coping with climate 

extremes under severe resource limitations in post-cyclone context. A number of 

studies, for example, Beneria and Sen (1981); Boserup (2007), have rejected the view 

of women as passive victims, rather they emphasised women’s active roles in 

agriculture to enhance local economic development. While extreme weather events 

may be key drivers of change (Pelling, 2010), coastal communities’ capacity to adapt 

is mediated by their access to resources, such as natural and physical capital. How 

Aila stimulated Gabura women to adapt the management of their domestic situations 

through a range of novel strategies and their dependency on the natural resources of 

the Sundarbans is explored in this thesis.  

In the following section, I will briefly discuss relevant theories used throughout my 

thesis based on women’s role in adaptation to climate change, triangulating on four 

conceptual areas critical to the adaptation responses of Gabura women:  

 

 
 
10 After cyclone Aila in May 2009 is the period of ‘post-Aila’. In post-Aila period, women faced more challenges in 
social, technical problem and challenges in WASH sector (e.g., for safe water collection) (Alam and Rahman, 
2019). In addition, in post-Aila, coastal people still use hanging-uncovered and pit latrines which regularly affect 
health issues (Alam and Rahman, 2019). 
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1. The importance of local knowledge for grassroots adaptation,  

2. The role of and changes in social capital, particularly the relationships developed 

between Gabura women and NGOs,  

3. Place attachment, dependency and identity (Scannell & Gifford, 2010), which 

become important in light of women’s relative inability to migrate post-cyclone, and  

4. Access to local resources, as livelihood capitals, that can be used, interchanged 

and transformed in support of adaptation responses.  

 

1.3 Theoretical discussion 

1.3.1 The importance of local knowledge 

Local knowledge is a place-based resource defined as a community’s knowledge 

transmitted orally over generations in a given locality; often considered synonymous 

with indigenous, traditional or cultural knowledge of a community (Agrawal, 1995a; 

Bicker et al., 2004; Ellen et al., 2000; Sillitoe, 2006). In coastal areas of Bangladesh, 

the ultra-poor11 who are landless are highly dependent on place-based resources to 

cope with climate change (Amundson, 2015). Similar lessons are drawn by Alam et 

al. (2015) and Jabeen et al. (2010), who suggested that grassroots experiences and 

local knowledge can help to reduce vulnerability to extreme weather conditions. Islam 

et al. (2018) recently examined the coping and adaptation strategies of some coastal 

 
 
11 Extremely poor people live in extreme poverty they called ultra-poor people. A quarter of the total population in 
Bangladesh is highly vulnerable and live under extreme poverty (Ahmed et al., 2006). The frequent consequences 
of climate change and climate disasters are the cause of vulnerability. 
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villages of Bangladesh and indicated that coastal people’s adaptive solutions are 

related to their local knowledge and assisted by social networks with the local NGOs. 

Some scholars, e.g., Misra, (2017, 2018) and Chowdhury et al. (2011), suggested 

women make a significant contribution to sustainable agriculture and farming practice 

in Bangladesh in a changing climate where NGOs see women as effective role 

players. In my case study, I will examine the dependency of local actors, i.e. women 

in coastal areas, on local knowledge to find innovative solutions for adaptation. 

 

1.3.2 Roles of social capital 

Social capital is broadly defined as social connections and networking relationships 

(Adger, 2003; Pelling & High, 2005). Social capital is associated with a range of terms, 

such as: ‘trust’, ‘values’, ‘ties’ ‘trustworthiness’, ‘connections’, or ‘networks’, and these 

relationships have been defined by multiple disciplinary backgrounds (Bourdieu, 1989; 

Coleman, 1988; Islam & Walkerden, 2014; Putnam, 1995; Woolcock, 2004). Three 

common forms of social capital relationships (bonding, bridging, and linking) are 

described (Woolcock 2001; Woolcock and Narayan 2000) in general, and by Islam 

and Walkerden (2014, 2015) in a developing world context. ‘Bonding’ social capital is 

a homogeneous relationship, a sense of belonging and relationships between 

immediate family and relatives. ‘Bridging’ social capital is a heterogeneous 

relationship and social contacts with non-intimate individuals, developed among 

community insiders and outsiders who are acquaintances (relatives, friends and 

neighbours). ‘Linking’ social capital describes the vertical relationships across social 

hierarchies that occur between a community of ‘insiders’ (e.g. family, relatives, 



 

 

 

17 

neighbourhood) and ‘outsiders’ (e.g. NGOs, aid agencies, government) (Woolcock, 

2004; Woolcock & Narayan, 2000). It is important to understand how social capital 

operates among actors in a post-disaster context, especially in Bangladesh, and how 

social capital can support and strengthen the role of women in adaptation. This thesis 

will explore the changes in social capital following cyclone Aila to explain how NGOs 

influenced women to make connections to enhance women’s adaptive capacity. 

 

1.3.3 Place attachment, dependency and identity  

Place-based adaptation is explored through the lens of place attachment theory 

(Amundsen, 2015), following the three dimensions of the place attachment concept - 

‘people, place and process’ - described by Scannell and Gifford (2010). Place 

attachment is conceptualised in multiple ways according to various scholars, such as, 

place identity’ (Lalli, 1992; Ujang, 2012), ‘place making’ (Lynch, 1980), and ‘place 

dependence’ (Dixon & Durrheim, 2000). The role of place attachment is important here 

in understanding place-based adaptation and its influence on women’s adaptive 

capacity (Khan et al., 2018), because, unlike men, women are constrained by their 

socio-cultural context to remain in place, and therefore must rely on a limited range of 

local resources to support their livelihoods. The people and place dimensions shape 

the process dimension leading to the transformation of livelihood capitals into different 

forms of capital (e.g. Ellis, 2000; Lipton, 1980, 1984). Coastal people’s livelihoods are 

linked to the Sundarbans mangrove ecosystem services as a source of livelihood 

resources (e.g. fish, shrimp, crab, honey, wood, fuel) (Kibria et al., 2019; Getzner and 
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Islam, 2013); where alternative livelihood opportunities are limited (Islam, 2006; 

Scoones, 1998).  

 

1.3.4 Access to local resources and livelihood capitals 

Livelihood capitals are the place-based resources available to individuals and 

communities. Five types of livelihood capitals (i.e. human, natural, physical, social and 

financial) (DFID, 1999; Ellis, 2000; Scoones, 1998) are important for the coastal 

communities in developing countries to ensure their basic needs. For example, natural 

capital refers to the stock of natural resources provided by nature; human capital refers 

to knowledge, education, skill and empowerment; social capital includes social 

connections, relationships and networks; physical capital refers to the stock of 

manufactured ‘production’ (e.g. houses, infrastructure), and financial capital refers to 

wealth and access to the economy (DFID, 1999; Scoones, 1998). The availability of 

these capitals and the ability to use, combine and convert them to support adaptation 

determines adaptive capacity (Ellis, 1999, 2000). For example, in coastal context of 

Bangladesh, ‘Sundarbans ecosystems’ are the source of local livelihoods and place-

based natural capital (Shameem et al., 2014). Exploring how these local resources, in 

combination with specific types of social capital, are transformed (Adger et al., 2003) 

into novel forms of physical capital (e.g. agricultural technology) and how women use, 

combine and transform these assets in formulating adaptation responses, and 

ultimately improve economic wellbeing for coastal women, is a contribution of this 

thesis.  
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1.4 Research gap  

A growing body of literature addresses the impacts of climate change in the context of 

Bangladesh (Agrawala et al., 2003; Ahmed and Kelman, 2018; Karim and Mimura, 

2008). The vulnerability to cyclones and flooding and the recovery period after a 

disaster are identified as important (Adger et al., 2003; IPCC, 2007). However, existing 

studies have often failed to address long-term adaptation pathways to climate change, 

as most aid agencies12 and NGOs are less involved in long-term disaster 

preparedness activities (i.e DRR). Rather some NGOs are involved in short-term 

assistance for immediate recovery or resolution, and in most cases are interested in 

making some improvements to the immediate post-disaster economic situation 

(Masud-All-Kamal & Hassan, 2018). 

There is significant gender gap in recognising women in coastal Bangladesh in policy 

responses due to socio-cultural restrictions that constrain women to stay at home 

(Ayeb-Karlsson et al., 2020; Dankelman, 2008; Jordan, 2019; Rahman, 2013). Policy 

makers have paid limited attention to gender neutral perspectives in coastal areas 

(Denton, 2002; Dankelman, 2008), and also there is limited in-depth research in 

relation to gender and social capital (especially among women and NGOs). My thesis 

has examined the need for gender differentiated policies on climate adaptation, i.e. 

policies and practices that treat men and women separately rather than a uniform 

approach that in practice favours men. Communities might fail to recognize the unique 

 
 
12 There have been various aid agencies involved in gender and disaster risk reduction programmes. In most 
cases the foreign aid gencies (e.g., including UN agencies) are not directly connected to the local community but 
are involved with local NGOs (Khalil et al., 2020). My thesis focuses primarily on the role of NGOs who are involved 
directly with local people on a long-term basis.   
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contribution of women in adaptation challenges to climate change due to gender 

inequality and most importantly, the patriarchal mind-set that limits women’s role and 

access to information and technology (Alston, 2014; Alam and Rahman, 2017; 

Rahman, 2013). Previous research identified rural coastal women as the passive 

recipients of aid; and to some extent, they are treated inequitably (e.g. deprivation of 

relief interventions, less access to livelihood capitals) (Alam and Rahman, 2014). 

Without strong linking ties with NGOs (Islam & Walkerden, 2015), women may be 

deprived of assistance.   

There has been some research examining post-cyclone adaptation in the Bangladesh 

context. For example, Alam and Rahman (2014; 2019) examined women’s 

preparedness, risk and loss, cultural and conditional behaviour, adaptability and 

recovery capacity from the natural disasters. In particular, Alam and Rahman (2019) 

examined the opportunities and challenges for sustainability in a WASH programme 

pursued in a post-disaster period, and the strategies adopted by government and 

NGOs. Alam and Rahman (2017) argued that although women are not often able to 

gain proper support from the external agencies, their recovery and coping attitudes 

are commendable. My thesis engages with these works and extends the existing 

knowledge by examining the roles of social capital in women’s adaptation to a post-

disaster context. In the rural context, women’s engagement outside home is not seen 

in a favourable light due to cultural prejudice. My thesis tries to debunk this thinking. 

This current gap relating to adaptation in the long-term disaster recovery process 

needs to be addressed. Given the above-mentioned context, my thesis contributes to 

three research gaps summarised below, to enhance future adaptation responses. 
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1. The gender gap in long-term recovery in a post-disaster context  

I aim to explore adaptation in a long-term recovery context after a major disaster. For 

example, the role of social capital and local knowledge sharing by the local community 

(i.e. bottom-up approach) with aid agencies is missing in most previous studies. The 

changing dimensions that favours women in working outside of home through the 

social relationships could provide the solution for the long-term recovery after a 

disaster.  

2. The importance of gender in understanding the contribution of the three 

forms of social capital in disaster recovery. 

My research will examine the relationships between community insiders and outside 

actors (especially among women and NGOs) through examining changes in the three 

forms of social capital (bonding, bridging, linking relationships) in post-cyclone context. 

In particular, my research aims to identify the role of women in these insider-outsider 

relationships in the post-disaster context. I aim to identify gender-specific climate 

change adaptation challenges, and how these influences linking social capital 

relationships in building other forms of social capital as long-term adaptation solutions.  

3. The role of local knowledge and place-based livelihoods resources for 

women’s adaptation. 

Local knowledge and place-based livelihoods resources play an important role in 

adaptation (Ellen et al., 2000; Feldman and Welsh, 1995). My thesis aims to explore 

how local knowledge and a range of place-based resources are useful and mobilised 

through the intersection with gender in coastal areas. The use of a place attachment 

lens (place, people and processes) (Scannell & Gifford, 2010) could enlighten women-
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place dynamics and help localised adaptation techniques in combination with linking 

social capital, another gap discussed above. While these coastal women are living 

with limited livelihoods resources, their local knowledge and local livelihood capitals 

(e.g. natural and human capitals) are valuable resources and effective pathways that 

could enhance adaptive capacity. 

In the following section, I set out specific research questions aligning with the identified 

gaps. 

 

1.5 Research questions 

The objective of this thesis is to explore women’s contribution to climate change 

adaptation. In search of the main objectives the following research questions are 

designed based on the key theme ‘women’s role in adaptation to climate change’ in a 

Bangladesh context and some relevant key sub themes that arise from my fieldwork 

of this thesis. Research questions are structured based on the key theme and sub 

themes and to fill the research gaps.  

The broad research question (BRQ) is framed as: 

BRQ: ‘What is the contribution of local knowledge and social capital to women’s 

place-based adaptation in post-cyclone context of Bangladesh?’ 

The broad research question of this thesis addresses three key empirical threads and 

will be answered in three key findings chapters. The three findings chapters are written 

in the form of three journal papers.  
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The broad research question has been subdivided into multiple sub research 

questions (SRQ).  

SRQ 1: How does local knowledge contribute to the creation of grassroots 

technologies?  

Chapter 4 partially addressed SRQ 1. This published book chapter describes the 

theoretical roles of local knowledge and community trust and identifies grassroots 

technologies that are the outcomes of climate change adaptation. This book chapter 

is interlinked to the first findings chapter (i.e. Chapter 5).  

SRQ 2: How do women contribute to grassroots innovation through local knowledge 

dissemination and building network relationships with NGOs? 

Chapter 5 covers SRQ 2. Chapter 5 describes the roles of local knowledge and social 

capital in a post-cyclone context to explore female contributions to climate change 

adaptation. 

SRQ 3: What is the role of linking social capital in helping to reconstruct other forms 

of social capital to support women’s adaptation in post-cyclone context? 

Chapter 6 addressed SRQ 3. Chapter 6 describes the three forms of social capital 

(bonding, bridging, and linking) and their dynamics that contribute to women’s 

adaptation responses in post-cyclone context. 

SRQ 4: How does place attachment contribute to women’s use of livelihood capitals 

for adaptation in post-cyclone context? 
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Chapter 7 addressed SRQ 4. Chapter 7 describes the theory of place attachment 

and the roles of local livelihood capitals that influence women’s place-based 

adaptation in post-cyclone context.  

 

1.5.1 Research methodology 

In this thesis, I adopted a mixed method approach comprising both qualitative and 

quantitative methods (Creswell and Clark, 2007; Johnson et al., 2007) following a 

snowball sampling procedure at Gabura Union under Shyamnagar Upazila in Satkhira 

district at 2016. The majority of the data were collected through applying qualitative 

methods, following a face-to-face household interviews, structured, semi-structured 

and key informant interviews and some focus group discussions. Ultimately, this 

method allowed for a thorough understanding of the participant’s experiences and 

views (Creswell, 1999, 2002; Dunn, 2005). The key informant interviews from the 

fieldwork involved local experts including the members of local government, 

community-based organizations (CBOs), some local and international NGOs, 

academics, disaster experts and practitioners from different fields. All the participants 

were selected purposively.  

The second part of data collection consisted of a household questionnaire survey 

(Creswell & Clark, 2007; Long & Nelson, 2013). On an average, 60% of survey 

respondents were female households in this survey. Most of the questions related to 

the relevant themes (i.e. strength of social capital relationships among household 

male-female members and NGOs).  
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Another important part of data collection involved gathering the emerging stories from 

participating women in their own words through walking and talking interview methods 

(Clark & Emmel, 2010; Kinney, 2017) and close observation, that helped me to refine 

the research questions, selection of literature reviews and finally to articulate the 

findings chapters. Together the qualitative and quantitative methods and the 

components were complementary to construct a detailed understanding of the study 

context.  

 

1.6 Structure of the thesis 

This thesis is structured as a hybrid model (see, UTS: Graduate Research 

Candidature Management, Thesis Preparation and Submission Procedures, 2019). 

This process adopts a thesis by compilation which is structured in a combination of 

chapters with some publications/ publishable works (i.e. papers). The structure 

includes the following chapters (e.g. an introduction, a brief literature review chapter, 

a chapter to justify methods and research questions, some chapters based on 

publications/ publishable works (i.e. published and under review) that present results, 

a discussion chapter and a conclusion chapter. 

Table 1.1 shows the statement of authorship of the publication/ publishable works (e.g. 

title of publication, authorship, publication outlet, and publication status) and Table 1.2 

shows the contribution of the publications’ co-authors.  
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Table 1.1: Statement of Authorship 

Chapter 
name 

Title of paper Authorship Publication outlet Publicati
on status 

Chapter 4: 

Book 
chapter 1 

 

Grassroots 

technologies and 

community trust in 

climate change 

adaptation: learning 

from coastal 

settlements of 

Bangladesh 

Momtaj 
Bintay Khalil, 
Brent C 
Jacobs, 
Natasha 
Kuruppu 

Khalil, M. B., Jacobs, B. C., & 
Kuruppu, N. (2016). Grassroots 
Technologies and Community 
Trust in Climate Change 
Adaptation: Learning from Coastal 
Settlements of Bangladesh. In: 
Leal Filho W. (eds), Innovation in 
Climate Change Adaptation (pp. 
297-311). Springer International 
Publishing, London.  

Published 

Chapter 5: 

Paper 1 

 

Female contribution 

to grassroots 

innovation for 

climate change 

adaptation in 

Bangladesh 

Momtaj 
Bintay Khalil, 
Brent C 
Jacobs, Kylie 
McKenna, 
Natasha 
Kuruppu 

Khalil, M. B., Jacobs, B. C., 
McKenna, K., & Kuruppu, N. 
(2020). Female contribution to 
grassroots innovation for climate 
change adaptation in 
Bangladesh. Climate and 
Development, 12(7), 664-676. 
DOI:10.1080/17565529.2019.167
6188  

Published 

Chapter 6:  

Paper 2 

Linking social 

capital and gender 

relationship in 

adaptation to a 

post-cyclone 

context 

Momtaj 
Bintay Khalil, 
Brent C 
Jacobs, Kylie 
McKenna 

Submitted to ‘International Journal 
of Disater Risk Reduction’’ 

 

Under 
revision 

Chapter 7: 

Paper 3 

Understanding 

place-based 

adaptation of 

women in a post-

cyclone context 

through place 

attachment 

Momtaj 
Bintay Khalil, 
Brent C 
Jacobs 

Khalil, M. B., Jacobs, B. (2021). 
Understanding place-based 
adaptation of women in a post-
cyclone context through place 
attachment.  Environmental 
Development. 
38:100644. https://authors.elsevie
r.com/c/1d6Pd7sr2rDINV 

 

 

Published 

 

 

Table 1.2 shows the contribution of the co-authors in each publication (e.g., data 

collection, data analysis, conceptual development, writing, literature review, 

supervision and manuscript edits). 



27 

Table 1.2: Contribution of each author in each publication 

Book chapter 1 
(Chapter 4) 

Data 
collection 

Data 
analysis 

Conceptual 
development 

Writing and 
literature 
review 

Supervi-
sion 

Manuscript 
edits 

Grassroots 
technologies 
and community 
trust in climate 
change 
adaptation: 
learning from 
coastal 
settlements of 
Bangladesh  

100% 
Khalil 85% Khalil 

Assistance 
in data 
analysis: 

10% 
Jacobs 

5% 
Kuruppu 

85% Khalil 

Assistance in 
conceptual 
development: 

10% Jacobs 

5% Kuruppu 

80% Khalil 

Assistance 
in writing: 

15% 
Jacobs 

5% 
Kuruppu 

70% 
Jacobs 

30% 
Kuruppu 

100% 
Jacobs 

Author’s signature 

Momtaj Bintay Khalil (Corresponding author) 

Brent C Jacobs 

Natasha Kuruppu 

(Continued) 

Production Note:
Signature removed 
prior to publication.

Production Note:
Signature removed 
prior to publication.

Production Note:
Signature removed 
prior to publication.



28 

Table 1.2 (Continued) 

Paper 1 
(Chapter 5) 

Data 
collection 

Data analysis Conceptual 
development 

Writing and 
literature 
review 

Supervi-
sion 

Manuscript 
edits 

Female 
contribution 
to 
grassroots 
innovation 
for climate 
change 
adaptation 
in 
Bangladesh 

100% 
Khalil 85% Khalil 

Assistance in 
data 
analysis: 

10% Jacobs 

5% Kuruppu 

85% Khalil 

Assistance in 
conceptual 
development: 

10% Jacobs 

5% Kuruppu 

80% Khalil 

Assistance 
in writing: 

15% 
Jacobs 

5% 
Kuruppu 

70% 
Jacobs 

30% 
McKenna 

80% 
Jacobs 

20% 
McKenna 

Author’s signature 

Momtaj Bintay Khalil (Corresponding author) 

 Brent C Jacobs 

Kylie McKenna 

             Natasha Kuruppu 

(Continued) 

Production Note:
Signature removed 
prior to publication.

Production Note:
Signature removed 
prior to publication.

Production Note:
Signature removed 
prior to publication.

Production Note:
Signature removed 
prior to publication.
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Table 1.2 (Continued) 

Paper 2 
(Chapter 6) 

Data 
collectio
n 

Data 
analysis 

Conceptual 
development 

Writing and 
literature 
review 

Supervi-
sion 

Manuscript 
edits 

Linking social 
capital and 
gender 
relationship in 
adaptation to a 
post-cyclone 
context  

100% 
Khalil 

90 % Khalil 

Assistance 
in data 
analysis: 
10% 
Jacobs 

90% Khalil 

Assistance in 
conceptual 
development: 

10% Jacobs 

85% Khalil 

Assistance 
in writing: 

15% 
Jacobs 

80% 
Jacobs 

20% 
McKenna 

90% 
Jacobs 

10% 
McKenna 

Author’s signature 

Momtaj Bintay Khalil (Corresponding author) 

Brent C Jacobs 

             Kylie McKenna 

Paper 3 
(Chapter 7) 

Data 
collectio
n 

Data 
analysis 

Conceptual 
development 

Writing and 
literature 
review 

Supervi-
sion 

Manuscript 
edits 

Understanding 
place-based 
adaptation of 
women in a 
post-cyclone 
context 
through place 
attachment 

100% 
Khalil 

90% Khalil 

Assistance 
in data 
analysis: 

10% 
Jacobs 

90% Khalil 

Assistance in 
conceptual 
development: 

10% Jacobs 

85% Khalil 

Assistance 
in writing: 

15% 
Jacobs 

100% 
Jacobs 

100% 
Jacobs 

Author’s signature 

Momtaj Bintay Khalil (Corresponding author) 

Brent C Jacobs 

Production Note:
Signature removed 
prior to publication.

Production Note:
Signature removed 
prior to publication.

Production Note:
Signature removed 
prior to publication.

Production Note:
Signature removed 
prior to publication.

Production Note:
Signature removed 
prior to publication.
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The thesis is organized over nine chapters to shape the research design: described 

below. 

Chapter 1 introduces the research on ‘women’s role in adaptation to climate change’ 

in Bangladesh climate change context. In this chapter, I described the basic 

information of my thesis that is outlined in section 1.1 covered study context and 

problem; section 1.2 covered the research background; 1.3 covered a brief theoretical 

discussion; the research gap is described in section 1.4; the research questions are 

briefly outlined in section 1.5. The research questions are structured based on the 

research methods, research findings and data collections from field work and refined 

based on literature reviews. Finally, a sub-section describes the structure of my thesis 

as outlined in section 1.6. 

Chapter 2 is a literature review. Relevant literature is reviewed in each findings 

chapter; whereas chapter 2 provides a brief review that involves the main key theme 

on ‘women’s role in adaptation to climate change’ and which is outlined in four sub 

themes: 1. the importance of local knowledge, 2. the contribution of social capital, 3. 

place attachment, dependency and identity and 4. access to local livelihood capitals 

in support of women’s place-based adaptation to climate change.  

Chapter 3 provides the methodological discussion of the thesis. This thesis adopted 

a mixed method approach (i.e. both qualitative and quantitative approach). The 

methodology chapter has been divided into three sections. In the first section I 

introduced the study area profile, author’s positionality and the limitations of the thesis. 

In the second section, a description of the study approach covers participant selection 

and their formal position in the community (where appropriate). Four data collection 
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methods are described: household questionnaire survey, focus group discussion, in-

depth structured, semi-structured and face-to-face walking-talking interview methods 

and key informant’s interviews. In the third section, data analysis is described following 

the components of the coding analysis, transcription and the ethical considerations of 

the thesis. 

Chapter 4 presents a published book chapter (Khalil et al., 2016). This chapter 

described the roles of local knowledge, social capital and livelihood resources as 

important elements for the poor coastal community’s development of grassroots 

technology for climate change adaptation. A pilot survey was used for this study based 

on a preliminary field observation in early 2015. This chapter is linked to the first 

findings chapter (i.e. Chapter 5) and addresses a sub-research question (SRQ 1, 

section 1.5). This chapter identifies grassroots technologies as the outcomes of the 

Gabura coastal community’s contribution to adaptation through using their local 

knowledge and building trust relationships with NGOs. The chapter concludes by 

presenting a conceptual framework that informs autonomous adaptation as an 

important decision-making process for grassroots innovation for the poor coastal 

community’s adaptation strategies in a post-cyclone context. The findings of this 

chapter are further elaborated in the following chapter (see Chapter 5), which led me 

to think deeply on women’s roles in grassroots innovation  

Chapter 5 presents the first findings chapter from the main field study, which was 

published in the journal ‘Climate and Development’ (see Khalil et al., 2020). It covers 

partly the broad research question and a sub-research question (i.e. BRQ and SRQ 2 

in section 1.5) based on the stories of Gabura women in the context of post-cyclone 
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Aila using qualitative methods. The chapter demonstrates how the roles of local 

knowledge and social capital contribute to women’s grassroots innovation for climate 

change adaptation. The chapter described the relevant literature on local knowledge, 

social capital and gender in relation to climate change. This chapter provides empirical 

evidence and insight to encourage greater consideration of female contribution to 

climate change adaptation at a household level and the support provided by social 

capital. The absence of male household members through migration to cities for 

employment, created opportunities for Gabura women to develop new adaptation 

strategies (e.g., saline tolerant agricultural practices) supported by NGOs and aid 

agencies. The chapter concludes with a conceptual framework that informs place-

based autonomous adaptation through female contribution to climate change.  

Chapter 6 presents the second findings chapter. The chapter is submitted to a journal 

and is currently undergoing revision by authors. The chapter briefly reviews the theory 

behind three forms of social capital (i.e. bonding-bridging-linking) conceptualized by 

Woolcock (2001) and Putnam (2000), in understanding of women’s role in post-

cyclone adaptation. This chapter addresses partly the broad research question and a 

sub-research question (SRQ 3, in section 1.5) following a mixed method approach to 

understand the differences between women and men in the types and strength of 

social capital relationships before and after the cyclone. This chapter explores how 

linking relationships with NGOs contributed to strengthen bonding and bridging 

relationships among community women, which helps women to survive in a post-

cyclone context through empowerment, in light of the absence through migration of 

their husbands.  
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Chapter 7 presents the third findings chapter, which is published in the journal 

‘Environmental Development’ (see Khalil and Jacobs, 2021). This chapter addressed 

the final sub-research question (SRQ 4, in section 1.5) based on qualitative data 

gathering; women’s own place-based stories in the post-cyclone context are described 

here. This chapter explores women’s place-based adaptation through the lens of place 

attachment theory. Place attachment is relevant because, unlike men, Gabura women 

are constrained by their socio-cultural context to remain in place following cyclone Aila, 

while males migrated to cities for income opportunities. Therefore, women must rely 

on a limited range of local resources to survive. So, the roles of place attachment and 

local livelihood capitals contribute to the construction of novel livelihoods that influence 

women’s place-based adaptation in post-cyclone context. This chapter concludes by 

developing a conceptual framework on people-place-process following the ‘place 

attachment’ theory conceptualized by Scannell and Gifford (2010). 

Chapter 8 summarizes and discusses the overall findings of the three results chapters 

of my thesis. The aim of this chapter is to look back on the discussion of the results 

sections that have been provided through the description of the emerging stories 

collected from the field work. The chapter has integrated the discussion of the three 

findings chapters. Overall, the whole discussion synthesizes the findings as a coherent 

story of post-disaster life for Gabura women.   

Chapter 9 concludes the thesis. Here I summarize the key findings of the thesis and 

its contribution to knowledge by reflecting on women’s role in climate change 

adaptation. The chapter presents a synthesis of the conclusions with some research 

recommendations to support some further empirical research on the gender gap in 
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understanding of long-term post-disaster recovery and in recognizing gender-

differences in the use of social capital in climate change adaptation. Overall, the 

chapter concludes that rethinking of women’s contribution to climate change 

adaptation in future trajectories is required to understand their problems, the 

limitations of the current study and to support future policy formulation in 

understanding the adaptation challenges to climate change in Bangladesh. 
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Chapter 02: Literature review 

Towards a theoretical perspective 

This chapter presents an overview of the theoretical perspectives of the main themes 

of my thesis. A multi-theoretical approach (e.g. Metcalfe and Woodhams, 2012; 

Quinlan et al., 2016) was used in my research that provides in-depth insights on 

gendered dimensions of climate change adaptation as they relate to and are shaped 

by four conceptual areas: 1. the roles of local knowledge, 2. contribution of types of 

social capital, 3. the significance of place attachment, and 4. utilisation of livelihood 

capitals in understanding of women’s contribution to climate change adaptation. Given 

the nature of this PhD thesis as a hybrid model, the historical development of theory 

and elements of the literatures are mainely documented in the finding chapters (i.e. 

Chapters 4, 5, 6 and 7) as papers to operationalise the analysis and interpretation of 

the data.   

Here I provide an overview of literature of the relevant theories following a multi-

theoretical approach.  

 

2.1 Women’s role in adaptation to climate change 

Much of the research on women’s role in climate change adaptation falls under the 

theme of gender issues. Women face unexpected challenges in various climate 

change contexts of their daily lives (Alston 2014; Ayeb-Karlsson et al., 2020; Bui et al., 

2018; Cannon, 2002; Dankelman, 2008; Enarson, 2012, Jordan, 2019). In the context 
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of climate-related events, women in general face relatively greater consequences than 

men and historically have been marginalized in discussion of issues such as food 

security, water resources management, health risks, poor sanitation and waterborne 

diseases (Cannon, 2002; Cutter, 2017; Tanny and Rahman, 2016; WHO, 2009; WHO, 

2014; UNICEF, 2010). It is well documented that in developing countries, rural women 

participate less in external activities, and this hinders access to resources, information, 

financial capital, and community-based adaptation strategies. (Alam and Rahman, 

2017; Cramer et al., 2016; Rahman, 2013). Women's development is generally heavily 

constrained due to socio-cultural inequalities (Ayeb-Karlsson et al., 2019; Dankelman, 

2008; Jordan, 2019; Nielsen and Reenberg, 2010); even socio-cultural-religious13 

restrictions are sometimes barriers to entrepreneurship for women (Akhter and Sumi, 

2014).  

Climate change affects men and women individually and the challenges faced by each 

gender vary with their families, social networks and environmental surroundings 

(Alston, 2014; Arora-Jonsson, 2011; Cannon, 2002). Women in the developing context 

are rarely able to apply their resolutions to decision-making roles in adaptive actions 

during climate disasters, largely driven by male dominance of these pursuits (Boserup, 

2007; Denton, 2002; Roehr, 2007). These unequal power relations keep women out 

 
 
13 The predominance of Islam as the major religion means that it plays a significant role in shaping socio-cultural 

values in Bangladesh, especially for women (Miller, 1995). This may well be because almost all Bangladeshis are 

Muslim (though perhaps with varying degrees of strictness), in which case religion and culture are almost 
inseparable (Miller, 1995). Even if that is the case, religion deserves some mention. Sometimes the strictness of 

socio-cultural factors impacts women’s access to outsources (Akhter and Sumi, 2014). 
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of the public sphere and consequently slow down adaptation (Sultana, 2014; 

McKinney and Fulkerson, 2015).  

Women in coastal Bangladesh are highly exposed to the effects of climate change 

(Alam and Rahman, 2017; Ayeb-Karlsson et al., 2019; Cannon, 2002; Jordan, 2019). 

Women are relatively vulnerable, especially to sea level rise (e.g. floods and cyclones) 

and at greater risk than their male members of the family (Cannon, 2002; Rahman, 

2013; Sultana, 2010). For example, coastal women are considered vulnerable in food 

security (Mittal and Sethi, 2009; Parvin and Ahsan, 2013), water resource 

management (Sultana, 2010) face additional health risks (Tanny and Rahman, 2016); 

often work under poor conditions as day-labourers for survival (Alam and Rahman, 

2014) and fail to evacuate during disasters due to immobility (Ayeb-Karlsson, 2020). 

Women’s vulnerability is further exacerbated by their predominantly impoverished, 

poor and marginalized local social settings, cultural, and religious factors (Alam & 

Collins, 2010; Dankelman, 2008; Jordan, 2019; Rahman, 2013; Sams, 2019). As a 

result, women’s contribution to vulnerability reduction through adaptation goes 

unrecognized and the opportunities for coastal women to work outside the home are 

limited, leading women to be less visible in adaptation actions and having limited 

access to resources, such as knowledge, information and education (Alam and 

Rahman, 2017; Arora-Jonsson, 2011; Rahman, 2013).  

In the context of climate change in Bangladesh, preparedness and mitigation 

measures for extreme weather events are predominantly a male role. Women are less 

likely to receive critical information during the emergency management cycle (Ahsan 

et al., 2016; Parvin and Ahsan, 2013). For example, only a third of women in coastal 
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settlements routinely receive the evacuation orders in response to imminent tropical 

cyclones (Parvin et al., 2019). In most cases women are not permitted to evacuate 

due to male power and social domination (Ayeb-Karlsson, 2020). Communities 

(especially male household members) may fail to recognize the unique contribution of 

women to climate change adaptation due to gender inequality (Jost et al., 2016; Sams, 

2019). Moreover, policymakers pay less attention to the application of gender-neutral 

approaches to policy in coastal areas (Alam and Rahman, 2014; Nasreen, 2004; 

Nasreen, 2012; Rahman, 2013). For example, women are not involved in 

mainstreaming adaptation in planning (Ayers et al., 2014). Gender should be taken 

more seriously to understand the impacts of climate change and target adaptive 

capacity deficits is frequently advised (Nelson et al., 2002). 

The World Bank (2000) reported that women’s empowerment is essential for 

economic development through policy action to reduce vulnerabilities. Despite the 

challenges to climate change that women face, some scholars have emphasized that 

extreme climatic events can bring about positive changes in some women's roles and 

relationships. Patt et al. (2009) suggest that women have sufficient decision-making 

capacity to participate in adaptation planning. For example, extreme events have 

encouraged women to become more active in skills development through networking 

with NGOs (Boserup, 2007; Moreno and Shaw, 2018; Viswanath, 2019). Over the last 

two decades, women’s involvement with NGOs and networks has increased economic 

stability (Islam, 2014; Patt et al., 2009). Boserup (2007) and Rahman (2010) 

highlighted the contribution of women to economic development through agricultural 

practice.  
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Ayeb-Karlsson et al. (2020) and Ayeb-Karlsson (2020) recently noted that immobility 

trapped climate affected women in Bangladesh emotionally and affects their mental 

health. Women in coastal Bangladesh can better adapt depending on local natural 

resources, (i.e. the Sundarbans) (Roy, 2012). In most cases, male members’ migration 

to cities for livelihoods (Kartiki, 2011; Mallick and Vogt, 2014) encourages women to 

work outside the home to survive (Alam and Rahman, 2017). This immobility means 

that women in relatively disadvantaged coastal regions of Bangladesh (such as the 

Sundarbans region) are heavily dependent on the local natural resource base to 

support adaptation (Roy, 2012) following extreme climate events. How this situation is 

exacerbated in many cases by male household member’s migration to urban areas in 

search of better livelihood prospects (Kartiki, 2011), requires further investigation. 

Despite the challenges face by women, in the long run they appear to possess the 

capacity to become involved in decision making roles in resource management, 

production and distribution of manufactured goods (Ahmed et al., 2012; Djoudi and 

Brockhaus, 2011). Several authors (e.g. Alam and Rahman 2014, Alam and Rahman, 

2017; Denton, 2002) have suggested that women are in a unique position to make a 

significant contribution to climate change adaptation because of their close connection 

to the domestic context. The factors that contribute to the activation of women’s latent 

capacity is also an area requiring deeper study. My thesis explores the perspective of 

women as active role players in adaptation challenges to climate change, and this 

study explores a reconsideration of women’s contribution to climate change adaptation 

in the absence of the male family members, who have migrated to the city for the 

livelihoods and economic opportunities.  
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2.1.1 Autonomous adaptation  

Adaptation is the adjustment of a system to cope with the effects of climate change in 

both short-term and long-term processes (Adger et al., 2003; Smit and Wandel, 2006). 

IPCC (2007) defined adaptation as ‘the adjustment in natural or human systems in 

response to actual or expected climatic stimuli or their effects, which moderates harm 

or exploits beneficial opportunities’. Adaptation is closely related to adaptive capacity, 

the preconditions needed to enable adaptation, and it can be classified as autonomous 

or planned adaptation (Adger et al., 2003, Smit and Wandel, 2006). Autonomous 

adaptation can be a spontaneous, automatic, dynamic, natural, localized, immediate 

or short-term process (Smit and Wandel, 2006). In response to adaptation challenges, 

autonomous adaptation is important for local coastal people (Adger, 2001; Malik et al., 

2010). Historically, communities in poor coastal areas tend to adapt through 

immediate or short-term solutions rather than long-term planned strategies because 

planned strategies are often uncertain and entail financial imposts (Adger et al., 2003; 

Smit et al., 1999; Smit and Wandel, 2006). Smit et al. (2000) described autonomous 

adaptation as consisting of household ‘bottom-up’ approaches rather than outside 

‘top-down’ approaches or policy support that responds to multiple climate stimuli. In 

the developing context, autonomous adaptation is an immediate, spontaneous 

response to climate change stimuli consisting of local responses (Adger et al., 2003; 

Fenton et al., 2017; Smit and Wandel, 2006). For example, the timing of sowing, 

harvesting and planting, and changes in the patterns of crop production depend on 

spontaneous responses and autonomous adaptation (Blakeney, 2020; Malik et al., 

2010).  
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Autonomous adaptation can involve gender dimensions.  Nelson et al., (2002) argued 

that men and women not only experience climate change extreme events differently 

but also, they adapt individually, which leads to unequal outcomes. In general, the 

prevailing view is that due to the limited role of women in public decision-making, 

community adaptation is largely the domain of male actors, (Djoudi and Brockhaus, 

2011; Jordan, 2019). Conway (2015) argues that unequal social policies undermine 

autonomous adaptation and lead to unequal outcomes. When women are effectively 

empowered with timely information, they can contribute to disaster recovery in 

adaptation challenges through better preparedness and management (Alston, 2014). 

Although the consequences of climate change have had long-term negative impacts 

on communities, cyclones are a strong driver of change that challenges by coastal 

women to increase their adaptive capacity (Pelling, 2010).  

Parvin and Johnson (2015) highlighted local responses are more effective for adaptive 

solutions to the poor coastal communities like Bangladesh, as the top-down approach 

has failed at the grassroots level. Examples drawn by Rahman and Hickey (2019) and 

Rahman et al. (2018), highlighted the importance of local-level adaptation actions in 

response to climate change adaptation in Bangladesh context. Islam et al. (2018) drew 

attention to the importance of local knowledge as necessary for immediate or short-

term coping strategies and for adaptive solutions in coastal settlements of 

Bangladesh. Autonomous approaches are transformed into community based 

adaptive solutions based on local knowledge (Adger 2001; Fankhauser et al., 1999). 

For example, Kuruppu (2009) describes an example of Kiribati women who adjusted 

to a limited household budget by selling handicrafts and food items to generate 

informal income in an autonomous way. Grassroots responses are embedded in 
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community’s local knowledge (Alam et al., 2015). In Bangladesh, grassroots 

technologies are the outcomes of autonomous application of local knowledge by poor 

coastal communities to fill the gap in adaptation to climate change (Alam et al., 2015; 

Islam et al., 2018; Rahman and Hickey, 2019); women could be the efficient mobilizers 

of local knowledge through autonomous activation of their adaptive capacity. This idea 

will be explored through my thesis.  

 

2.2 The roles of local knowledge 

Local knowledge is a resource of a community that is defined as knowledge, 

transmitted orally in a given locality and reflects accumulation of knowledge over many 

generations (Bicker et al., 2004). Local knowledge is considered to be synonymous 

with indigenous knowledge (Ellen et al., 2000; Sillitoe, 2006), ecological knowledge 

(Berkes et al., 2000); traditional or cultural knowledge of a community (Bicker et al., 

2004) and different from scientific knowledge (Agrawal, 1995b; Mercer et al., 2007). 

Local knowledge is an effective vehicle in a cross-cultural context for active 

participation of the ‘internal’ (local people) and the ‘external’ (NGOs and other outside 

actors) communities (Sillitoe, 2006). Several studies acknowledged that local 

knowledge is effective for crop production and cultivation, for example, in African 

farming communities (Blakeney, 2020; Mapfumo et al., 2016). Warren & Cashman 

(1988) and Blakeney (2020) emphasized the importance of indigenous knowledge for 

the local communities in seasonal decisions, such as, to strengthen the stability of 

agriculture, where scientific knowledge has failed (Agrawal, 1995b).  

Scholars suggested that the integration of indigenous knowledge and scientific 
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knowledge could reduce disaster risk (e.g. Agrawal, 2014; Mercer et al., 2007; Mercer 

et al., 2010). Bahaduri and Kumar (2009) reported individual motivations for 

grassroots innovation in the Indian context, which were formed with institutional 

support. The ‘honeybee network’, is an example of an innovative approach in the 

Indian context that helps local communities improve their existence by sharing their 

knowledge with outsiders (Gupta et al., 2003). Local knowledge is often seen as an 

authentic reflection of local culture and daily lives and livelihoods of local residents, 

even the least privileged member of a community may have some knowledge to share 

in their practices (Orlove et al., 2010). Hayami and Ruttan, (1985) described the 

development of innovation as associated with interactions among local resources, 

cultural endowments and institutional knowledge.  

In the coastal Bangladesh, in response to climate change, socio-economically 

disadvantaged people mostly rely on local knowledge and local-level adaptive 

solutions (Barua and Rahman, 2017; Islam et al., 2018) that are heavily dependent on 

access to place-based resources (Amundsen, 2015). Local knowledge can help 

reduce the risk of extreme weather conditions, as local people know their context and 

local changes in climate (Alam et al., 2015; Jabeen et al., 2010). For example, the 

application of local knowledge helps coastal communities local-level adaptation 

strategies for agricultural development (e.g. introducing salt tolerant crops production 

from normal crops farming) (Rashid et al., 2014). Some scholars acknowledged 

women’s connection to local knowledge and see women as important mediators in 

mobilizing of local knowledge in sustainable agriculture practice (Feldman and Welsh, 

1995). Chowdhury et al. (2011); Misra, (2017) and Fenton et al. (2017) emphasized 

this in relation to sustainable agriculture and farming practice in Bangladesh with a 
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changing climate, and NGOs found women effective groups in adaptation to climate 

change. Dankelman (2010) emphasised that women in coastal areas are at extreme 

risk of climate change, but they can make significant contributions through their hard 

work in fulfilling their domestic responsibilities and sharing local knowledge with 

outsiders.  

In my thesis, exploring the use of local knowledge can aid understanding of how 

women cope with change, its relevance to their changed lives in a post-cyclone contest 

and how they find innovative solutions for adaptation.  

 

2.2.1 Innovation 

‘Innovation’ is a broad discipline and a vital term strongly related to my thesis. The 

concept of ‘diffusion of innovations’ by Rogers (1995) and Rogers et al. (2014) is 

essential in understanding the adoption of innovative ideas and technology. In my 

thesis, the concept of innovation is employed to explore coastal women's role in 

adopting new ideas and technologies to the changing climate. For example, how 

women coped with soil salinity by adapting and improvising new technologies and 

developing grassroots innovation using their traditional knowledge and local 

technology (Khalil et al., 2020), when husbands are absent or present in the area 

(Khalil and Jacobs, 2021) was explored. Other significant small-scale innovations 

adopted by coastal women include manufacture of shell-handicrafts by women on 

Zanzibar Island in Tanzania (Frocklin et al., 2018); small-scale fishing techniques 

adaopted by fisherwomen in the north coast of Java (Yaro, 2013); and salt-tolerant 

agricultural innovation by women on the island of Gabura (Khalil et al., 2020). 



 

 

 

45 

2.3 The contribution of social capital  

Social capital has been defined in many ways by social scientists and used by several 

scholars, such as, ‘social ties’, trust, ‘values’, ‘networks’, ‘connections’, ‘relationships’, 

‘strong ties’ or ‘weak ties’ (Adger, 2003; Bourdieu, 1989; Burt, 2001; Coleman, 1988; 

Narayan, 1999; Putnam, 1995, 2001; Woolcock, 2001, 2004; Woolcock and Narayan, 

2000). Tzanakis (2013) revised the theoretical definitions of Putnam, Bourdieu and 

Coleman identified ‘trust’ as an important quality of social capital that enables 

networks. Nooteboom (2006) suggested trust has an intrinsic value to support the local 

communities through institutional support. Both ‘trust’ and ‘networks’ can work 

together for ‘sharing of knowledge’. 

In my thesis, I chose a general overlapping definition applied to climate change: social 

capital as the relationship of trust and social networking between actors for climate 

change adaptation (Adger, 2003; Pelling and High, 2005). Woolcock (2001), Woolcock 

(2004) identified the importance of social capital is commonly differentiated at three 

levels - bonding, bridging and linking relationships. The theoretical basis of the three 

forms of social capital (bonding, bridging and linking social capital) is important to 

understand the relationships explored in my thesis. Bonding social capital (strong ties) 

is based on relationships among families and close relatives; Bridging relationships 

are horizontal, weak ties that work to connect neighbours and very localized 

community members (Putnam, 2001; Woolcock, 2001). Linking networks are vertical 

ties that connect communities on a larger scale across social hierarchies, such as 

various government and aid agencies (Islam and Walkerden, 2014, 2015). Islam and 

Walkerden (2015) and Masud-All-Kamal & Hassan (2018) recognized that bonding 
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and bridging relationships work through food sharing, providing comfort to 

communities in the post-cyclone Sidr context of Bangladesh. Although bridging ties 

break down over time; bonding relationships are always useful in Bangladesh coastal 

context and do not break down (Islam and Walkerden, 2014). Creation of alternative 

income opportunities are created and establishment of other domestic and local cost-

saving actions through linking relationships with NGOs plays a significant role in 

preparedness and recovery in Bangladesh (Islam and Walkerden, 2014).  

 

2.3.1 Bonding social capital 

Bonding social capital is a horizontal and strong tie, a sense of trust and connections 

between family, relatives and close friends (Narayan, 1999; Woolcock, 1998; 

Woolcock, 2001 p 72). It develops through the most homogeneous relationships and 

a sense of kinship among family members (Narayan, 1999; Woolcock, 2001 p 72). In 

the context of Bangladesh, this bonding social capital is important for immediate 

physical and emotional support among family, neighbours or close friends during the 

post-disaster recovery period (Hsueh, 2019; Islam and Walkerden, 2014). Due to 

socio-cultural and religious restrictions in Bangladesh, women have limited mobility 

(Ayeb-Karlsson, 2020) and are restricted from working outside the home, compared 

to men (UN Women, 2014; Rahman, 2013). As a result, they become emotionally 

attached to the family and form strong bonding ties among other members of the family 

(Dankelman, 2008), as they feel bonding relationships provide a social safety net 

through family formation (Hawkins and Maurer 2010). Moreover, they feel a sense of 

social security and financial relief associated with marital status (Alston, 2015). Islam 
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and Walkerden (2014) noted that bonding relationships are always useful in the 

context of Bangladesh, especially as they support the provision of basic necessities of 

the family (i.e. food supply) in the immediate response to recovery processes.  

 

2.3.2 Bridging social capital 

Bridging relationships play an important role in connecting dissimilar groups with non-

intimate individuals and acquaintances (i.e., relatives, close friends and neighbours) 

(Granovetter 1973; Woolcock, 2001 p.72). Granovetter (1983) defined bridging 

relationships by the terms ‘strong tie’, ‘weak tie’ and ‘absent tie’ and these ties vary 

with the strength of networks. Bridging relationships are important in transmitting novel 

information with connecting people and outside the family group (Granovetter, 1973; 

Woolcock, 2001). Some recent studies suggest that bridging relationships enable 

access to resources and information, facilitated through social networks (Hsueh, 2019; 

Monteil et al., 2020).  

Some authors suggest in Bangladesh climate change context, bridging relationships 

are a particular type of social network between neighbours in a community to support 

their livelihoods and to recover from losses after natural disasters (Islam and 

Walkerden, 2014; Jordan, 2015). Monteil et al. (2020) suggests that social capital 

bridges the gap between people through linked social relations and in many cases, 

overlaps with networks to reduce vulnerabilities, especially during the post disaster 

recovery phase. Sharing household resources, belongings and other necessities (i.e. 

food, shelter, water resources) is a common bridging practice among rural women in 

Bangladesh context (Islam and Walkerden, 2014; Jordan, 2015). In some cases, 



 

 

 

48 

bridging networks are important for immigrants for their employment and income 

opportunities (Lancee, 2010); similar example is applicable for coastal men who have 

relocated to the city for livelihoods. Ganapati (2012) suggested that bridging 

connections among women could strengthen their capacity towards empowerment to 

reduce vulnerability.  

 

2.3.3 Linking social capital  

Linking social capital embedded in social networks and relationships (Lin, 1999a; 

Putnam, 1995), often refers to the vertical relationships and represents ‘weak ties’ 

among community insiders and outsiders (Woolcock, 2001). In developing countries, 

linking social capital represents ‘strong ties’, as the link with NGOs provides resource 

access, community empowerment and economic development (Adger, 2003; Islam, 

2016). Ramirez-Sanchez and Pinkerton (2009) identified networks, links and kinship 

as important attributes in coastal fishing communities for economic development. 

Trust and networks are the important component for the community’s successful 

relationships in a disaster recovery phase (Kawamoto and Kim, 2019; Nakagawa and 

Shaw, 2004; Ramirez-Sanchez and Pinkerton, 2009). 

Linking relationships are an important network for poor coastal people in Bangladesh 

for reducing the impacts of climate change (Islam, 2016; Murtaza, 2012; Zohir, 2004; 

Masud-All-Kamal and Hassan, 2018). This relationship encourages the establishment 

of new social networks and connections with outside actors (e.g. NGOs) for knowledge 

production and are therefore key drivers of women’s empowerment in climate 
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adaptation (Kabeer, 2005, 2011). Over the past two decades, NGOs have become 

increasingly important agents in Bangladesh through facilitated social support for 

female-led business opportunities to enhance economic flexibility (Mojumder and 

Panday, 2019) and women’s empowerment (Islam, 2016; Murtaza, 2012; Zohir, 2004). 

Islam and Walkerden (2015) emphasised the policy implications of linking networks 

through strengthened bonding and bridging networks among coastal people during a 

disaster recovery phase in Bangladesh; linking relationships with NGOs enhanced the 

recovery of disaster victims by contributing support to physical and financial capital. 

These findings are further supported by Agrawal (2015) and Azim and Sultan (2010). 

In the South Asian context, women’s empowerment was enabled through successful 

economic outcomes through linking networks (Kabeer, 2005, 2011).  

Linking social capital is often missing during recovery phases of a disaster because of 

the unequal power relationships among actors, which limits the establishment of 

effective networks with the community (Islam & Walkerden, 2015; Masud-All-Kamal & 

Hassan, 2018). For example, often, post disaster relief interventions (e.g. food aid 

distributions) are linked to local corruption practises in the distribution of international 

aid and can lead to significant lack of trust in policy makers among local communities 

(Aase, 2019; Mahmud & Prowse, 2012), especially during the process of relief 

distribution (Aase, 2019; Masud-All-Kamal & Hassan, 2018). This happens because 

of the aid agencies’ surface level understanding of recovery and the top-down nature 

of response design, which often fails to acknowledge the contribution of local 

grassroots communities in coastal areas (Parvin and Johnson, 2015). It is often 

claimed that people who maintain better connections with political community 

members get more access to resources - a common nepotism practice of Bangladesh 
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(Mahmud and Prowse, 2012). For example, fishing is a major livelihood for coastal 

communities, but the local communities often fail to get fair prices for production due 

to the nepotism of political agents, putting the livelihoods of many at risk (Islam, 2011). 

Aid agencies often engaged in lucrative relief interventions rather than aid-centric 

preparedness and mitigation activities (Aase, 2019), which create short-term financial 

opportunities for some ‘connected’ community members, but have long-term impact 

on disaster preparedness (Islam and Walkerden, 2015; Masud-All-Kamal and Hassan, 

2018). In most cases, coastal women are treated inequitably through the deprivation 

of relief materials and less access to livelihood capitals (Alam and Rahman, 2017). 

Some negative aspects of linking ties have also been noted. For example, linking 

social capital may hamper the development of appropriate institutional policy 

frameworks as strong linking ties are associated with corrupt practices (Mahmud and 

Prowse, 2012). 

Despite that, several studies have shown that NGOs have become important actors 

in community’s empowerment (Islam, 2016; Murtaza, 2012); in particular, NGOs are 

seeking to empower women in climate adaptation challenges (Labonte, 2004; Islam, 

2016). Historically, in the context of micro-credit programs in Bangladesh women are 

the majority target groups of NGOs, especially when they intervene in micro-finance 

as they find women are more reliable and trustworthy than men in utilizing the money 

and repayment (Pitt & Khandker, 1998). In summary, social capital is important in 

building adaptive capacity and in reducing vulnerabilities to climate change, but the 

contribution of the three forms of social capital (bonding-bridging-linking) is less 

addressed than a focus on individual social networks (Fine, 2010; Jordan, 2015).  
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In my thesis, how women are central to many of these post-disasters localized 

adjustments in maintaining social capital relationships (i.e., bonding, bridging and 

linking) can be seen as important dynamic in post-cyclone recovery context. 

 

2.4 Place attachment, place identity and place dependency 

The concept of attachment to place emerged from the discipline of environmental 

psychology (Altman, 1990; Dixon & Durrheim, 2000). Place attachment is 

conceptualized in multiple ways, such as, ‘sense of place’ (Hay, 1998), ‘place identity’ 

(Lalli 1992; Ujang, 2012), ‘place making’ (Lynch, 1980), ‘place dependence’ (Dixon 

and Durrheim, 2000) etc. Place attachment is defined by Hidalgo and Hernandez 

(2001 p 274) as ‘a positive affective bond or link between an individual and a specific 

places’. Altman and Low (1992) conceptualised place attachment through multiple 

ideas such as, topophilia, place identity, genres of places, sense of place, rootedness, 

community sentiment and identity. An important dimension of place attachment is the 

place itself - that is connected to social and physical or environmental insights (Kyle 

et al., 2004). Social place attachment is the strongest social relationship and kinship 

in and around the family (Storie et al., 2019) and physical attachment is the 

‘rootedness among those who do not hold close attachment’. Place attachment is 

associated with environmental perception (Rollero and De Piccolli, 2010), where 

people are emotionally and culturally connected (Altman and Low, 1992). Some 

indigenous societieties of the Pacific Islands have been forced to relocate due to 

climate change, but in most cases they face difficulties with their belongingness, where 

people are attached to their land, and their own culture (Campbell, 2014) 
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Scannel and Gifford (2010) conceptualised place attachment in three dimensions: 

‘person, place and process’.  The person dimension can involve both individuals and 

groups; at the individual level, personal connections may be formed with a place, while 

at the group level, place attachment may refer to the symbolic meanings of place that 

a group can share among its members (Low, 1992). The ‘process' dimension is 

concerned with how individuals and groups are emotionally related to a place and the 

nature of psychological interactions that occur with that particular setting. Sometimes, 

a person's bond contains cognitive elements such as memory, belief, meaning and 

knowledge that make the place important (Blunt and Varley, 2004).  

Place attachment can be understood with the aligned concepts of ‘place identity’ and 

‘place dependence’ (Kyle et al., 2004; Ujang, 2012). Place identity leads to sense of 

individual’s self-identity (Proshansky, 1978), rootedness and a sense of belonging to 

a place (Williams et al. 1992). Physical, cultural and emotional attachment shape the 

identity of a place (Ujang, 2012; Williams et al. 1992). People who have lived in a place 

for a long-time, may develop an attachment to that place; those individuals form a 

strong place-based identity and a behavioural consistency among people-place 

relationships is also described as place-dependency (Altman & Low, 1992; Dixon and 

Durrheim, 2000; Williams and Vaske, 2003). For example, Australian Aboriginal 

communities have place-based social, environmental and cultural identity that has 

existed for thousands of years (Suchet-Pearson et al., 2013).  

Both ‘place identity’ and ‘place dependence’ can co-evolve and trigger adaptive 

actions by understanding the values of resources of a particular place in two ways. 

First, an individual’s dependence on the available resources (e.g. natural capital) of a 
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place, leads to an individual’s understanding of place values and care for the place’s 

resources and surroundings (Williams et al.,2013). Second, many aid organizations 

are helping those resources dependent people (especially women) through skill 

development to utilize and transform the natural capital into a range of livelihoods 

assets (Kabir et al., 2012). 

In coastal Bangladesh, for example, the natural capital of Sundarbans is a strong 

support of livelihoods resources and embodies significant values for the coastal 

communities (Getzner and Islam, 2013). In most cases, male family members 

migrated to the city for livelihoods opportunities and women are trapped in the place 

due to socio-cultural restrictions (Ayeb-Karlsson, 2020; Ayeb-Karlsson et al., 2020). 

The natural capital of the Sundarbans is a great support for these women to survive 

and facilitate livelihoods and influences place dependence (Roy, 2012; Roy, 2019). 

For example, the attachment of coastal women to place and place-based natural 

resources (the Sundarbans) facilitates local livelihoods (e.g. fishing or crab fattening 

farming) (Roy, 2019). Availability of livelihood capitals influences coastal people’s 

place dependence through the contribution of livelihood resources and a source of 

economic wellbeing (Iftekhar and Islam, 2004; Shameem et al., 2014). Consideration 

of the person dimension helps to understand the ways that individuals or groups relate 

to a place through their social, physical and natural settings (Williams et al., 1992; 

Patterson and Williams, 2005). Application of place attachment theory may help to 

understand how marginalised women in proximity to that place (i.e. in Gabura) and 

are able to sustain their families in a post-disaster context by capitalising on limited 

and accessible place-based resources.  
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2.5 Livelihood capitals in support of women’s place-based 

adaptation 

Place attachment theory enables exploration of the intersections between place-based 

livelihood capitals (resources) and place-based adaptation. From a gender 

perspective, women are important actors in place-based adaptation and landscape 

management. A number of researchers have suggested that women have a special 

relationship and close connection to place and nature (Agrawal, 1992, 2000; Jackson 

1993; Rollero and De Piccoli, 2010; Roy, 2012; Mies and Shiva, 1993; Warren, 2000). 

This women-nature relationship helps women to be conservationists and to adapt with 

their surroundings in landscape management (Narayanan and Kumar, 2007). Basu 

(1995); Gaard and Murphy (1998) and Mies and Shiva (1993) theorized ‘feminism’ and 

‘ecofeminism’ perspectives and identified the critical nexus between women and 

nature. Mies and Shiva (1993) noted that women have a close relationship with the 

environment and a knowledge of biodiversity. Gaard & Murphy (1998) and Gaard 

(2011) described women as vulnerable to the exploitation of the environment and 

male-dominated society (Jordan, 2019).  

In recognising the management of natural resource from a gendered dimension, place 

attachment is important. In developing countries, especially in rural areas of coastal 

Bangladesh, women are closely connected to their context and their local experience 

helps them survive by collecting their basic needs (e.g. food, fuel, fodder etc.) from 

the surrounding areas (Roy, 2012; Rahman, 2013). In relation to the effects of climate 

change, Meinzen-Dick et al. (2014) emphasized women’s greater consciousness to 
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natural resource management can bridge the cultural gap and lead to sustainable 

practices in disaster management. Women’s involvement in the role of domestic 

activities enhances place-based adaptation through influence on domestic planting 

and conservation of biodiversity (Colfer and Minarchek, 2013; p418). Bhandari (2013) 

mentioned women can play an important role in decision making of livelihoods 

transitions. In many cases, husbands take migration pathways to the city for their 

livelihoods and economic opportunities (Mallik et al., 2017; Mallick and Vogt, 2012). 

There is an opportunity to understand place as natural capital in which other forms of 

capitals are embedded and which enables women in the processes of adaption.  

‘Livelihood capitals’ are place-based resources, consisting of five types of capitals (i.e. 

human, natural, physical, social and financial) (Chambers and Conway, 1992; DFID, 

1999; Ellis, 2000; Scoones, 1998). A number of studies noted that women have a role 

to play in the ensuring positive outcomes in resource management and can achieve 

economic wellbeing through empowerment (i.e. human capital) and social capital 

support (Ahmed et al. 2012; Boserup, 1971; Djoudi and Brockhaus, 2011). For 

example, several NGOs in Bangladesh are associated with the natural capital of 

Sundarbans and support women to access its natural capital to establish livelihoods 

(e.g.  in fishing and crab farming) (Roy, 2012; 2019).  

In coastal Bangladesh, there are limited range of resources available to support place-

based adaptation and women have to rely on their access to local natural resources 

(Roy, 2012). In post-cyclone context, male household member’s migration to the city 

affects the changing dimensions of women’s work outside the home as coastal women 

struggle to make a living and rely on a limited range of local natural resources (e.g. 
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resource collection from the Sundarbans) (Khalil and Jacobs, 2021; Roy, 2012). How 

the mobility of male household members to the city affects the changing dimensions 

of women’s work outside the home and their access and utilisation of local livelihood 

capitals requires further study.  

The concept of ‘place attachment’ (Scannel and Gifford, 2010) helps to analyse how 

women can use and manage the livelihood capitals (Ellis, 2000) at household level 

through their relationship to place and the contribution of social capital to support the 

interchange of other capitals from one form into another to achieve livelihood 

outcomes and better adaptation to climate change.  

 

2.6 Conclusion 

These four dimensions of literature reviewed in my thesis (i.e., roles of local 

knowledge; contribution of social capital relationships; place attachment lens and 

livelihood capitals transformation) are relevant to each other in support of women’s 

place-based adaptation in a post-cyclone context. Exploration of these four conceptual 

areas should provide a deeper insight into gendered dimensions of adaptation in a 

post-cyclone context for Gabura coastal communities. Women’s contribution to 

grassroots innovation and their roles in adaptation challenges to climate change 

provide a rich area for further study. Exploration of the context, gendered dimensions, 

and the relevant multiple issues embedded in this place may help illustrate the main 

theme of women’s role in adaptation to climate change.  
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Chapter 03: Methodology 

To examine women’s role in adaptation to climate change in a post-cyclone context, 

this research adopted a mixed method approach comprising qualitative and 

quantitative data collection (Creswell & Clark, 2007). This approach was selected as 

it provides an understanding that realities are both socially constructed and subjective 

(Given, 2008). It ensures that primary data collection is both context specific and 

directly relevant to the research aims (Kitchin & Tate, 2013). It also allows for the use 

of secondary data to establish the context of the research in literature within both the 

global and domestic setting. This research should be viewed through a lens that 

recognises that knowledge is socially constructed and largely impacted by power 

relationships and how these factors interact. Specifically, that differing worldviews and 

values held by the women and other community members and aid agencies are likely 

to create differences in their understanding of what engagement with and actions 

towards adaptation should entail. 

This chapter is divided into three sections. In the first section, I will describe the study 

area profile, my positionality (and its limitations) and the limitations of the study area. 

In the second section, the study approach, selection of participants and the information 

gathered from the participants are described. Five methods of data collection are 

described: household questionnaire survey, focus group discussion, in-depth semi 

structured and face-to-face household interviews, key informant interviews (e.g. 

household’s members, NGOs officials, academics and disaster practitioners), and 

participant’s observation through ‘walking and talking’ interviews supported with 
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photographic evidence. In the third section, the data analysis is described including 

transcription, analysis and coding, data documentation and the ethical considerations.  

 

3.1 Study area profile 

This study took place at Gabura Union14 under Shyamnagar Upazila15 of Satkhira 

district16 in Khulna division17, Bangladesh (see Figure 3.1). Gabura is considered an 

island (Polder-15) surrounded by two rivers the Kholpetua and the Kopotakho on 

northern and western boundaries, and an embankment was elevated and encircling 

the whole island, which is controlled by a sluice gate (Gabura Union, 2015). The Union 

is isolated from the ‘mainland’ region of Shyamnagar, as an island, which is currently 

on the fringe of the Sundarbans18 (enlisted as UNESCO World Heritage Sites), the 

 
 
14 The Union Gabura was established in British period. It is about 27 Km from Upazila (sub-district) head quarter 
and 82 km from Satkhira district head quarter (see Gabura Union, 2015) The Union of Gabura consists of a 
chairman and twelve members with three member seats are restricted for women. Nine seats represent nine wards 
and each ressearved seat assigned to three wards in each Union Parishad.The Union Parishads (Councils) are 
formed by the local Government (LG) and have a close link with the Administers for the source of income 
(Aminuzzaman, 2010; Bangladesh Bureau of Statistics, 2010; Local Government Division, 2009). Gabura Island is 
the south-western coastline of Bangladesh. The southern area was part of the Sundarbans.  

15 The upazilas (sub-district) are the second lowest tier of administrative unit of local government in Bangladesh 
(Administrative geography of Bangladesh, 2020). Shyamnagar is mostly affected union during cyclone Aila.  

16 Districts (Zila) are the first tier of administrative unit of local Government in Bangladesh (Administrative 
geography of Bangladesh, 2020). Satkhira is one of the most affected districts during Aila. 
17 Divisions are the administrative seat in Bangladesh. Khulna Division is one of the eight division and 3rd largest 
city (Administrative geography of Bangladesh, 2020). It forms the greater Bengal Delta and the south-west part of 
Bangladesh. It has an area of 22,285 sq. km and the population is about 1.56 million (see Mitra et al., 1994). Khulna 
divisions is split into 10 districts and has developed as a regional trading hub due to connected to Mongla port. 
Sundarbans are located in Khulna which creates extra geographical advantages as a tourist spot.  

18 Sundarbans, occupy a large landmass and a dense forest, stretched across Bangladesh and India, covered 
an area of approximately 6,000 sq km  in the Bangladeshi part (Uddin et al., 2013 p.153).  
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world’s largest mangrove forest (Roy et al., 2013). In the past 20 years, two major 

cyclones, Sidr in 2007 and the super cyclone Aila in 2009, affected this island.  

 

 

Figure 3.1: The study villages of Gabura Union  

Source: Map adapted from Banglapedia, 2014, redrawn by author. 
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Gabura was one of the most severely affected unions in Shyamnagar during cyclone 

Aila (category 1 cyclone) in 2009 (See Gabura Union, 2015). Cyclones, heavy rainfall, 

and tidal waves hit this area of the world almost every year and affect the people, 

damage their houses and crops, and increase their suffering, which ensures they are 

considered poor/ultra-poor (Roy et al., 2009). In particular, the storm surge from 

cyclone Aila damaged the island, due to high tidal surge, broke down the 

embankment19 and left permanent water logging (Roy et al., 2009). The failure of the 

infrastructure (i.e. breaking of the embankment in several places) in Gabura may have 

exacerbated long-term inundation (for up to 2/3 years), causing widespread 

saliniziation of the island’s surface soils, and as a result, the destruction of agricultural 

land (Alam et al., 2015; Khalil et al., 2020). Roy et al. (2009) also reported that Aila 

resulted in 190 fatalities and at least 7,000 injuries across the Khulna and Satkhira 

Districts, and more than 1 million people were left homeless. 

Gabura Union covers an area of 85.5 sq. km (33 sq. miles). It consists of 15 villages, 

9 wards, 4 mouzas20 and has a total population of 38,825 (Gabura Union, 2015) that 

comprise approximately 7,491 households with relatively equal male-female ratio 

 
 
19 Embankment is the main connection inside the village and to protect the villages from the flooding. During Aila 
the embankment collapsed in several places, and as a result flood water and rivers overflowed inside villages 
causing water logging (see Gabura Union, 2015). It was reported by Auerbach et al. (2015) that the embankment 
in the coastal belt is a kind of silt barrier and interrupted sediment deposition through separation of the floodplains 
from adjacent rivers. It is reported that for over two years after Aila, thousands of people had to live on the 
embankment until it was repaired.  

20 Mouza consists of one or more settlements or some villages. Gabura Union has 4 mouzas (Dumuria, 
Khalsebunia, Pershemari and Gabura) (See Figure 1.1, in introduction) (Gabura Union, 2015). 
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(male: 19,307 and female: 19,518) (Gabura Union, 2015). Seven villages21 were 

covered for this study (see Figure 3.1). The literacy rate is 35.9%, of which 38.8% are 

male and 33.2% female; around 96% of the population is Muslim and the remainder 

are Hindu (Gabura Union, 2015). The area is frequently subject to tidal surges, 

cyclones, annual flooding and salinity intrusion (Alam et al., 2015; Mallick et al., 2011).  

Historically, Gabura Island and its populations have been both socio-economically and 

biophysically vulnerable. The major sources of vulnerability stemmed from a failure of 

local authorities to prioritize health issues, forcing communities to use salinized water, 

as all the drinking water sources (i.e. tube wells) were damaged permanently due to 

soil salinization22 after Aila (see figure 3.2) (Mallick et al., 2011; Gabura Union, 2015). 

Lack of a healthy water supply system led communities to rely on unhealthy water 

sources (e.g. contaminated ponds), which caused many water-borne diseases 

(Mallick et al., 2011). Recently, in some villages, some NGOs have installed improved 

water infrastructure (World Bank, 2017) and alternative sources such as rainwater 

harvesting and pond water filtration with PSF23 (pond-sand-filter) for cooking water 

supply (Gabura Union, 2015). Rainwater is the only source to meet the demand for 

drinking water in the rainy season. In summer, due to ground water salinity (Hoque et 

 
 
21 The seven villages (Dumuria, Chokbara, 9 no Sara, Chadnimukha, Napitkhali, Jhalakhali, Nebu Bunia) of 
Gabura from different wards were chosen to cover a diverse impact of cyclone Aila (Figure 3.1). The total population 
is about accordingly (2840, 2428, 5593, 2678, 1363, 689, 449) (Gabura Union, 2015).  

22 Climate change is a risk factor for soil salinization at coastal Bangladesh. It is reported and tested by Dasgupta 
et al. (2015), soil salinity will be projected 39% by 2050 in coastal Bnagladesh.   

23 Installation of PSF (Pond-Sand-Filter) installed by NGOs (e.g. DPHE, Water Aid) is a source of surface water 
filtration (e.g. pond water) and helping coastal community as for drinking and cooking water purpose. While the 
whole domestic water sources are damaged by soil salinization during cyclone Aila, installation of PSF helps to 
get access of potable water sources to the coastal settlements (Islam et al., 2013; Rahman and Islam, 2018). 
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al., 2019) women (wearing sari 24) walked several miles for the collection of drinking 

water (Rahman, 2013; Sultana, 2010). Toilets were submerged during Aila, which 

forced the community to use open latrines connected to ponds (see Figure 3.2). As a 

result, pond water was contaminated and diarrhoea broke out among the community 

(Roy et al., 2009). The whole community faced a lack of proper sanitation, requiring 

households to use unhygienic latrines. After the cyclone, some households used pit 

latrines25 and some families shared tin-shed raised toilets (Figure 3.2).  

 

Figure 3.2: Water preservation technology and open and raised platform 
latrines. 

Source: Author 

 
 
24 Sari is an everyday garment for most Bengali women in the rural context of Bangladesh. Women draped sari 
around their body and cover their head end of other part. It is claimed that wearing a sari makes coastal women 
less mobility, puts them in physical danger (e.g. they can’t swim or evacuate) during cyclone and increase high risk 
of death (Ikeda, 1995; Juran & Trivedi, 2015 p 607) 

25 Pit latrines are designed as concrete sanitation for coastal commuities as affordable, hygienic and healthy 
sanitation system. WASH and WaterAid helps provide hygienic sanitation and water supply to coastal communities.  
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The socio-spatial shifts caused by the long-term inundation post-Aila resulted in 

significant male migration outside Gabura Island in search of alternate livelihoods 

(Mallick et al., 2014; Mallick and Siddique, 2015). The socio-economic situation 

deteriorated after Aila. The male community members suffered from lack of work in 

winter and this is the reason for the large level of seasonal male migration (Gabura 

Union, 2015). The Union has two major occupational groups: farmers and fishermen. 

Traditional agricultural practices were ruined due to prolonged water logging and soil 

salinity. Therefore, food production was disrupted due to inundation and soil salinity, 

causing food insecurity in the years following Aila (Roy et al., 2009; Mallick et al., 

2011).  Limited employment opportunities ensured reliance on subsistence livelihoods 

(Mallick et al., 2011). After Aila, livelihoods changed to crab fattening (i.e. 40% people), 

shrimp farming (16% people), and day labour (23% people); children were also 

engaged in fishing and boating that resulted in an increase in absenteeism from school 

(Gabura Union, 2015). Three medium-sized weekly local Haats26 (markets) sit 

temporarily next to the embankment and some villagers (especially male members) 

are involved in small trades (see Appendix X: Weekly local haat). These weekly local 

haats are an important place supporting the local business opportunities to the Gabura 

coastal community. Children were seen to be involved in carrying/ selling the local 

products in the weekly market.  

 
 
26 Haat is a weekly local open-air market for the rural coastal settlements. There are three (03) weekly local haat 
occurs once or twice in a week. It is an important place as the villagers wait for the weekly bazar. The produce 
(e.g., fish, shrimp, crab, handmade products) is carried out by vans, boat from villages or nearby unions (e.g. from 
Munshigang union) and sometimes from city. 
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The geographical orientation of coastal Bangladesh comprises a low-lying coastline 

landmass because almost 65% of the landmass is flood plains (Mallick et al., 2005). 

The southern part of the union was once part of the Sundarbans, which is the largest 

mangrove forest27 in the world and is located on the south-west corner of Gabura 

across a river and extending into Khulna region (see Figure 3.3) (Iftekhar & Islam, 

2004; Roy et al., 2013). Sundarbans contains various ecosystems, which provide 

natural resource-based livelihoods and economic dependence for the coastal 

settlements in Bangladesh (Abdullah et al., 2016; Sarker et al., 2019; Roy, 2012). 

These resources include fishing, crab and shrimp collection, firewood and honey 

collection, golpata, timber and straw collection for housing (Getzner & Islam, 2013; 

Iftekhar & Islam, 2004). Around 19% of people in Gabura are dependent on 

Sundarbans for fishing and natural resource collection (Gabura Union, 2015).  

 
 
27 The mangrove forests of Sundarbans covering 17% of the total land area in Bangladesh, according to Ministry 
of Environment and Forests (MoEF) (MoEF, 2005) 
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Figure 3.3: The Sundarbans, adjacent to the study location of Gabura Union 

Source: Map adapted from Quader et al. (2017), Banglapedia, (2014)  

Gabura was considered an isolated island protected by the Sundarbans natural 

barriers from any oncoming cyclones building up in the sea and making landfall (Alam 

et al., 2015). Sundarbans mangroves act as a bio-shield for the coastal settlements 

and protect the coastal areas to limit the impacts of extreme climate events (i.e. 

cyclones and tidal surges) (Agrawala et al., 2003; Dasgupta et al., 2019; Iftekher & 

Islam, 2004; Sarker et al., 2010). Prior to Aila, the livelihoods of Gabura were mostly 

agriculture and fishing based in local rivers and collection of natural resources from 

the Sundarbans (Mallick, 2011). However, due to the drastic disruption and the salinity 

intrusion of the island, the ecology and the livelihoods changed dramatically, and the 
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natural balance was disrupted (Iftekhar, 2006). Sea level rise and climatic variabilities 

increase vulnerabilities of coastal areas (e.g. Gabura) and reduce ecosystem services 

of Sundarbans (Agrawala et al., 2003; Iftekhar, 2006). The species and the natural 

balance were disrupted in Sundarbans, mostly due to flooding and cyclones, (Roy et 

al., 2009). In particular, cyclones Sidr (2007) and Aila (2009) reduced mangrove 

reforestations and increased soil salinization threatening local ecosystems (Sarker et 

al., 2019; Islam, 2006; Roy et al., 2009), and causing loss of habitat and ecosystem 

services (Shameem et al., 2014; Agrawala et al., 2003). 

More than 75% of people in Gabura are living below the poverty line (See Gabura 

Union, 2015). Cyclone Aila was particularly devastating to coastal people, causing 

damage to embankments in multiple locations (Mallick et al., 2005) which worsened 

the situation through long-term inundation by sea water turning the island from ‘green 

to grey’ (Alam et al., 2015). This disruption to local ecosystem services fundamentally 

changed the livelihood patterns (e.g. from farmers to fisherman) (see Figure 3.4) of 

the population by forcing new divisions of labour along the lines of gender, within and 

outside of the island (Mallick, 2011; Mallick et al., 2017). Children were forced to drop 

out of schools and were engaged in household work (see Appendix IX), and women 

were also found searching for new livelihoods to survive, such as day labour (see 

Figure 3.4) (Khalil et al., 2020; Khalil and Jacobs, 2021). Under climate change, these 

sources of vulnerability are likely to be amplified by increased frequency or intensity 

of extreme climate events (e.g. Bacmeister et al., 2018) although, as reported by 

Brammer (2016), poor urban planning and population growth have, to date, had 

greater significance. Gabura, therefore, provides an ideal case study for exploring 
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adaptation strategies used by the vulnerable communities especially women in the 

post-Aila period.  

 

Figure 3.4: Changing livelihood patterns after Aila.  

Source: Author  

The physical infrastructures (See Figure 3.5), such as embankments and inadequate 

cyclone shelters, were widely damaged during Aila (Mallick et al., 2011). The majority 

of people did not receive cyclone warning information and timely evacuation orders 

due to inadequate infrastructural support (i.e. lack of access to cyclone shelter) (Ahsan 

et al., 2016; Parvin et al., 2019). Mallick et al. (2011) observed that religious buildings 

(i.e. the areas 53 mosques) are the major types of infrastructure at Gabura Union (see 

Figure 3.5). Mosques act as the predominant source for community information. 

However, only males have access to mosques, so that, overall, women remained less 

informed about cyclone evacuation orders (Ahsan et al., 2016); only a third of women 

had received the evacuation order on the eve of Aila (Parvin et al., 2019, p.4), leading 

to gender-bias in disaster preparedness. Moreover, movement of people was 
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restricted through inadequate major road infrastructure (i.e. roads were sited on 

exposed embankments) and the Union has only 2 km pucca road (cement and brick 

made road) with the rest kacha road (muddy road) (70km) (see Gabura Union, 2015).  

 

 

Figure 3.5: The physical infrastructure of Gabura Union after Aila 

Source: Map adapted from Mallick et al. (2011) and Banglapedia (2014)  

Lack of buildings such as schools that might act as ‘make-shift’ alternative cyclone 

shelters, failed to meet the community’s requirements (Gabura Union, 2015; Mallick 
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et al., 2011). Inadequate numbers of cyclone shelters (i.e. schools), which were far 

away from embankment, are not evenly distributed across the island and did not cover 

all village households during the cyclone. People living far away could not reach the 

shelters in time of need (Mallick, 2014; Parvin et al, 2019). Originally, six cyclone 

shelters (i.e. Primary school) were available, but these were damaged due to high tidal 

surge during Aila. For women, such uneven spatial distribution discourages them to 

make use of the shelters because they are restricted by patriarchal socio-cultural 

norms from travelling far away from home and therefore most women remained at 

home during the cyclone due to this immobility (Ayeb-Karlsson, 2020a and Ayeb-

Karlsson, 2020b). 

 

3.2 Study approach 

The fieldwork was conducted at Gabura Union between January to April 2016. I 

devised a mixed method approach (i.e. qualitative and quantitative data analysis) 

(Creswell and Clark, 2007). Creswell, (2002), Creswell and Clark (2007), Johnson et 

al. (2007) and Williams (2007) defined a mixed method approach as the combination 

of knowledge, i.e. ‘theory’ and ‘practise’, from the fieldwork that attempts to identify 

‘multiple viewpoints, perspectives, positions and standpoints’ of a researcher of 

qualitative and quantitative research. Each individual constructs their knowledge and 

experience through their social interactions embedded within these shared discourses 

(Given, 2008), especially to see how these factors interact to influence decision-

making.  
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In this study, data collected during fieldwork comprised qualitative and quantitative 

methods and analysis (Creswell, 1999; Creswell and Clark, 2007; Johnson and 

Onwuegbuzie, 2004). Creswell (1999, 2002) described quantitative research as 

‘explanatory’ where the components of data collection are from interviews, analysis, 

intervention of an experiment and the result of the study; whereas qualitative research 

that is ‘exploratory’ includes data collection, analysis and visual information (e.g. 

pictures, videos etc.). Both approaches are equally important in this research. 

Qualitative research seeks to understand the contextual analysis and examine the 

experience and the stories of people (Creswell and Miller, 2000). Denzin and Lincoln 

(2008) state that qualitative research ‘involves an interpretive, naturalistic approach to 

the world’. This approach helps identify emerging themes and stories from local 

communities. Qualitative analysis may involve in-depth interviews and a visual 

observational protocol (e.g. taking photographs, video tapes and maintaining a field 

diary) (Creswell, 1999, 2002). Ultimately this method was selected for my study to give 

greater insight into the subjective perspective of the participants (Dunn, 2005) and to 

allow deeper understanding of the contextual causes of a situation to be gained (Leech 

& Onwuegbuzie, 2007; Rubin & Rubin, 2011). 

Both open ended (for qualitative analysis) and closed ended (for quantitative analysis) 

questions were combined to elicit information on the present and prior situations of 

participants (Hennink et al., 2010). Quantitative method is important for detailed 

comparative analysis and information (Long & Nelson, 2013), and design in theory 

and practise (Greene et al., 1989; Guthrie & Hall, 1984). The questionnaire surveys 

used in this thesis aimed to identify local perceptions of life in Gabura before and after 

the impacts of cyclone Aila, and the adaptation that occurred because of those impacts 
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in the period after Aila. A number of key themes emerged from this research and 

through the survey. The qualitative data underwent thematic analysis in five phases, 

i.e. data collection, analysis and coding, searching themes, data documentation 

recordings and reviewing (Saldana, 2015). However, from the fieldwork the thematic 

analysis of the gendered dimensions and climate change adaptation came out as a 

specific emergent theme and that became the focus of my study. The analyses of 

qualitative and quantitative data revealed in-depth insights toward development of a 

rich picture of the Gabura community post-cyclone Aila with a specific focus on the 

role of women in adaptation.  

 

3.3 Defining the study area 

The Union Gabura is hard to reach due to the lack of proper transportation and internal 

communication facilities. I reached the survey area Shyamnagar Upazila by bus (110 

km away from Khulna) from Khulna to Munshigang Union28; van puller29 and 

sometimes motorcycles are the only vehicles on the earthen roads linked to some 

villages, which is running from Nildumur Bazar30 at Munshigang Union to Nildumur 

 
 
28 Munshigangang Union is located in Shyamnagar Upazila in Satkhira district. It is the nearest Union of Gabura. 
The union is located on the bank of Malonchi river and Sundarbans in the South. It is about 39 sq. Km. The Malonchi 
River separated the union from Sundarbans (profile of Munshigang Union, 2014). The total population is about 
31832 with 7206 households. The main occupation is agriculture, fishing, day labourer and small trades. 

29 Van is a popular mode of transport and less costly vehicles for pulling passengers in villages contexts of 
Bangladesh (see Figure 3.6). It is a kind of tricycle rickshaw to carry people (4/5 passengers) and transport goods 
(Gabura Union, 2015). It is also a source of income for rural children.  

30 Nildumur Bazar (Market) is located beside Nildumur BGB (Border Guards Bangladesh) Camp at Munshigang 
Union (see Figure 3.1), connected to Nildumur Kheya Ghat to cross the Kholpetua river is the only way to take a 
boat from Nildumur Kheya Ghat to reach to Gabura Union. It is an important public place, crowded market including 
kacha bazar (raw market), small shops, tea stalls and local food shops.  
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Kheya Ghat31 through crossing the Kholpetua River by boat/trawler to reach Gabura 

Jetty (see Figure 3.6). Boat is the only means of transportation to reach Gabura Jetty 

and enter into Gabura Union across the Kholpetua River. The boat pullers are from 

Gabura and Munshigang Unions and most were farmers before Aila. 

 

 

Figure 3.6: Gabura Jetty to Gabura Union crossing the river and linking streets.  

Source: Author. 

 

Almost all the villages are linked to the unsealed road and some roads are brick soling 

consisting of earthen and single brick paved roads. The surface of these roads is 

 
 
31 Nildumur Kheya Ghat, where the boatmen cross the river Kholpetua, receive people by boat to get access 
Gabura Jetty to enter into the Gabura Union (see Figure 3.6). This ghat is the only way to travel to Gabura Union 
by boat. 
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uneven with holes, no drains, and is mostly flooded during rainy season.  Van, motor 

bike and cycle are the only modes of transport for these uneven roads inside the 

village; accordingly, the only way to commute for the villagers is to move on foot (see 

Figure 3.6). During the rainy season, people face many difficulties to move inside the 

villages due to the unsealed earthen roads becoming muddy and slippery. However, 

to identify participant households and the concerned persons through observation and 

conversation, I undertook a reconnaissance survey along the major outline of the 

Union following the embankment and the major paths to get access into the villages. 

Later I expanded my contacts with potential participants. To initiate contacts, I was 

open to making conversation with the villagers while walking, and this approach helped 

me to become familiar to the villagers to facilitate easy access. I spent about 4 months 

stay at Barsha Resort32, located at Munshigang Union. Sometimes traveling to Khulna 

to discuss the related issues of my fieldwork data with academics from Khulna 

University and KUET. During this time, I continued to conduct interviews with NGOs 

officials in Khulna who were involved in activities in Gabura. 

Seven villages in Gabura (i.e. Dumuria, Chokbara, 9 no Sara, Chadnimukha, 

Jhalakhali, Napitkhali, Nebu Bunia) were covered in this fieldwork to encompass the 

diverse impacts and changes caused by Aila. The participants were selected 

purposively. A few participants were also selected from the nearest Munshigang 

 
 
32 Barsa Resort is located at Munshigang Union, close to Nildumur bazar (market) at Gabura Union. The resort 
maintains a network and trust relationship with customers. It possesses a good reputation by the tourists and a 
source of information for the tourists about cyclone affected villages, people and context. 
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Union, in the village of Hanrinagar Bazar to understand the female contributions in that 

location. According to information supplied by community people, the villages 

connected to the embankment are in better condition (e.g. Dumuria, Chokbara, 9 no 

Sara, Chadnimukha), as they receive more assistance from the NGOs and other 

institutions. In such conditions, I continued to explore some villages that received less 

benefit from contact with outsiders to re-establish their livelihoods after Aila. I observed 

that some villages (e.g. Nebu Bunia, Jhalakhalil, Napitkhali) located far away from the 

embankment were disadvantaged due to their location and limited transport access to 

these villages. These villages were less connected with the outside world, were not 

getting financial relief and sometimes had limited access to resources from the NGOs 

and government institutions. I closely observed their livelihood position in post-cyclone 

context.  

Table 3.1 gives the basic information of seven villages in Gabura in this study.   

Table 3.1: General information about the village 

Name of villages Ward  

no 

Population No of Household 

(HH) 

Distance from 
UP 

(Union Parishad) 

Dumuria 07 2840 597 7.00 km 

Chakbara 08 2428 551 11.00 km 

9 No Sara 09 5593 1189 12.00 km 

Chadnimukha 06 2678 635  8.00 km 

Napitkhalil 05 1363 283 13.00 km 

Jhalakhali 03 689 155 14.00km 

Nebu Bunia 03 449 99 15.00 km 

 
Source: Gabura Union, 2015 
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3.4 Positionality and limitations 

In 2015, I was an outsider to the research participants in Gabura. I began engaging 

with the community through a pilot study in early 201533, in preparation for a larger 

study conducted in 2016. I had no prior relationship with the participants in this area. 

In fieldwork, positioning through gender and cultural perception, class etc. are 

important considerations in the development of a connection between the researcher 

and research participants (Janssens et al., 2006; Mullings, 1999). In that context, I am 

viewed by participants as an educated woman. I was born in this region, so I was not 

seen as culturally much different to these communities, or at the least I knew the 

cultural dynamics that prevailed in these communities. I also speak the same language 

(i.e. Bengali).   

My multi-positionality shaped the research by facilitating easy access in a number of 

ways. Firstly, I possessed similar culture (i.e. Bengali) and language (i.e. Bangla) to 

this community that helped me to explain my research clearly to them. Secondly, being 

brought up in Khulna meant that I held regional attachment similar to the participants. 

Thirdly, being female, allowed me to gain easy access to women participants without 

 
 
33 These preliminary field observations in early 2015 consisted of a pilot survey, an important part of this research, 

which led me to have a greater understanding of the context and identify my research participants and which later 

enabled the scoping of my primary PhD data collection conducted in 2016. This preliminary survey helped to test 

the relevance of some of my conceptual ideas in the participant context with a small number of preliminary 
interviews. Subsequently, based on this study, a book chapter was published in ‘Innovation in climate adaptation’ 

by Springer (see Ch. 4, Khalil et al., 2016). 
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cultural restrictions imposed through gender. However, being an outsider remained a 

constant challenge throughout the research. Traditionally, women in rural areas 

possess limited ability to go outside and are restricted from being involved with 

outsiders. The female participants felt comfortable to sit with me during the focus group 

discussions and interviews to share their stories and their struggle relating to the 

present and prior situation of Aila.  

The focus group discussions took place at the participants’ houses, household 

courtyard and sometimes on the veranda (see Appendix VIII). I sat on the ground on 

their home-produced handmade mats. They felt proud to share these products with 

me. The households offered a chair to sit on but I rather preferred to comfortably sit 

on their mats on the ground with the participants that established an equal relationship 

of trust among us. Sometimes they offered some cookies and sarbat (sweet water) to 

me and I accepted the food gladly. Eventually a trusted relationship was established 

with the families that allowed me to engage in purposive dialogue with household 

participants as part of the interview process. There was a non-verbal bond created 

between these disaster-affected women and me during this field survey that allowed 

me to engage deeply with them to collect their stories. 

As a female researcher, I faced some particular challenges34 to introduce myself to 

the male household members in the study villages. Some complexities arose in the 

 
 
34 I faced some challenges with male respondents in my field survey, some undergraduate research students, 
male (03) from URP, KUET were involved in questionnaire survey with the male respondents (40% households 

who were male), which was a great support for me as a female researcher in an area that is socio-culturally limited. 
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initial stage of group discussions with the ‘male household members’ (e.g. Henry, 

2003; Wolf, 1996). It was not easy to present my research; especially to the elderly 

male citizens in the village, as women’s active engagement outside their private 

domain and with outsiders is unusual to them. Wolf (1996) mentioned, ‘research by 

women, with women and for women’ is challenging’. In addition, male community 

members were not used to taking instructions from women, as ‘empowerment of 

women threatens masculinities’ (Jackson, 2013). It took time to explain the purpose of 

the research as they did not trust me or believe in the value of climate-related training 

or skill development and disaster preparedness. They generally believed that changes 

in weather were out of their control. In addition, during discussions, a few elderly male 

members tried to offend me because of my gender.  

Moreover, the male households’ heads tried to restrict the female household 

member’s involvement in multiple ways in the group discussions. Their mind-set was, 

women should stay at home take care of children and be involved in household 

activities (Rahman, 2013). Sometimes they also provided confusing statements that 

hindered female contributions about male member’s strong domination of females in 

household activities (Denton, 2002; Jordan, 2019). This interference meant that 

discussion activities in the interview process took a long time to start. These 

experiences were generally common in group discussions during the fieldwork. 

However, despite these challenges from a patriarchal society mind-set, I was able to 

discern that women’s contributions to the family remained largely invisible to the male 

household members. The misconception of climate change and a number of 

paradoxes from male household members inspired me to change my research 
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intention from a general study of grassroots adaptation to an exploration of the 

gendered dimensions of adaptation (Mohanty, 1999; Nelson et al., 2002) and the 

unrecognized role of women’s contributions to post-disaster recovery (Patt and Suraz, 

2009). Accordingly, I became more engaged with the female participants and made 

concerted efforts to establish trusting relationships to enable continued discussions on 

a day-to-day basis.  

 

3.5 Sampling procedure and participant selection 

The participants were selected from the villages through the ‘snowball sampling’ 

technique (Atkinson & Flint, 2004; Baltar & Brunet, 2012). Initially, participants were 

selected at random, however, this process was subsequently expanded through 

snowball sampling procedures and the participants were selected purposively from 

the seven villages. Early interviews were undertaken with the randomly selected 

participants. Later, with the help of some local NGOs and through recommendations 

of community elderly participants, a few participants were selected through individuals 

actively working at Gabura since cyclone Aila. Some household women were chosen 

who were divorced and some were ‘tiger widows’ (husbands killed by tigers), facing 

several types of social problems, struggling to survive along with children without 

husbands. Some elderly citizens (both male and female) were identified in this 

research who had a long-term relationship with the village and have better knowledge 

about the climate change patterns. The final group of participants was identified on 

the basis of emerging stories in each focus group discussion. Through this process, 

female respondent’s contribution was identified and an overall understanding of 
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women’s role in adaptation challenges in post cyclone context in the absence of their 

husbands was achieved. Some households were also identified based on my past 

knowledge of the study area as I had established connections with community 

members through some previous research. 

Overall, four categories of participants from the seven villages were engaged in my 

research. Firstly, the villages that were connected to the embankment (i.e. Dumuria, 

Chokbara and 9 no Sara) where women were well connected with NGOs after Aila. 

Secondly, the women whose husbands had migrated to the city after Aila and 

established a link with NGOs following Aila to survive (Chokbara, 9 no Sara, Dumuria, 

Jhalakhali). Thirdly, some elderly citizens from some villages (i.e. Dumuria, Jhalakhali, 

9 no Sara, Chadnimukha) who had a long-term experience of living within their village 

and surviving in their locations. Fourthly, some villages located far away from the 

embankment (i.e. Napitkhali, Jhalakhali, Nebubunia) that received limited assistance 

and had compelling survival stories about the post-Aila context. 

Some demographic information was collected from NGOs through the structured and 

semi-structured interviews and some from female households, such as levels of male 

household members’ migration to the city, and numbers of women forced to take up 

work outside of home to survive post-cyclone. In addition, I continued to closely 

observe the daily livelihoods within these villages.  

Table 3.2 shows the sampling procedures, methods and participant’s selections for 

the research. 
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Table 3.2: Sampling procedures, methods and participant selection 

Source: Field observation, household survey at Gabura and Munshigang Union  

 

3.5.1 Data collection procedures 

In this research, the fieldwork was designed to encompass the diverse impacts and 

changes to Gabura communities caused by cyclone Aila, and to understand the female 

contributions and gender relationships to adaptation across a range of different 

villages.  

Categories Nos Sampling methods  

Households 110 Selected at random in snowball sampling and 
through NGOs and community female 
participants’ recommendation 

Focus groups discussions  4 Participants were selected purposively 

Semi-structured interviews 35 Participants were selected purposively 

Key Informant Interviews (local 
participants) 

20 Mostly selected after completion of FGD and 
few were selected through recommended by 
local NGOs and community  

KII (local Government) 7 UP Chairman, Members of UP, Morol (Matbar) 
and Morol’s wife, Members (Female) 

KII (NGOs officials in local 
level) 

8 Selected purposively  

NGF, Susilon, FDMC, CREL, CNRS, World 
Vision, JCF, Uttoron, Dhaka Ahsania Mission. 

KII (NGOs official in national 
level) 

6 Selected purposively (CREL, CNRS, World 
Vision, Uttoron, JJS, PKSF)  

KII (INGOs officials)  4 USAID, Winrock International, UK aid,  

KII (Academics) 7 Academics from KU, KUET, RU (involved in 
Gabura research) 

KII (Disaster practitioners) 3 Disaster practitioners and researchers who 
are involved in Gabura research  
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First, the majority of data was collected through applying qualitative research methods 

(Creswell, 2002; Denzin and Lincoln, 2008; Hennink et al. 2010; Maxwell, 2004). This 

method consisted of follow-up face-to-face household interviews, structured, semi-

structured and key informative interviews and few focus group discussions. The 

qualitative analysis through the face-to-face in-depth interviews enabled the collection 

of detailed stories (Corbin and Strauss, 2008) from the female household heads. Semi-

structured interviews are more casual in nature, this helps the participant feel more 

comfortable and therefore provide more open responses than a formal structured 

interview (Longhurst, 2003).  

Overall, in total thirty-five (35) face-to-face semi-structured interviews were conducted 

with the female and male household heads in seven different villages. The household 

interviews were devised relevant to age group (i.e. 20 to 65), including elderly citizens 

(male and female), widow, divorced, housewife, homemaker, home tutor, local trainer, 

entrepreneur and season-based worker. Four focus group discussions were 

conducted to obtain more in-depth and detailed data from the participants to 

understand the actual challenges. All the discussions took place inside the 

participant’s house (on the floor), on uthan35 (domestic yard) and some were at 

working places beside roadside fields, as chosen to suit the participant’s convenience.  

 
 
35 Uthan is a Bengali term, an important physical and functional feature in a rural context, where houses occupy a 
domestic and outdoor yard called uthan (Ahmed, 2012). Household women spend valuable day-time domestic 
activities on uthan with neighbourhood women through seat-to-seat chat while husbands are out of work, and 
sometimes raising livestock, vegetables gardening and other daily activities. A row of houses shared this common 
outdoor space as a ‘courtyard’. 
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The second part of the research adopted a quantitative research method (Creswell 

and Clark, 2007). Quantitative approaches consisted of a structured questionnaire 

survey (Creswell and Clark, 2007; Creswell, 2002) of households. Both open-ended 

and close-ended questions were carried out in this process (Hennink et al., 2010). In 

total 110 household questionnaire surveys and interviews were undertaken among 

male and female household heads, with male household members absent in 66 cases. 

On average, 60% female households were represented in this questionnaire survey. 

The questionnaire survey consisted of five sections (i.e. demographic, local 

knowledge, social capital, adaptation technologies and livelihood capitals) (see 

Appendix VII: Questionnaire survey). The core section was designed to identify the 

strength of three forms of social capital (bonding, bridging and linking) among male, 

female households and NGOs to aid in understanding the gender dimensions and 

women’s contribution to climate change adaptation in post-cyclone context that I 

described in my second findings chapter (see Chapter 6). Quantitative method was 

important for detailed comparative analysis and information (Long & Nelson, 2013). 

This method was selected, in my case study area, to get a comparative analysis of 

male and female household member’s relationships. Most of the questions in the 

quantitative method were connected to the relevant data application that helped me to 

measure the strength of social capital relationships among the household male-female 

members. 

Another important part of data collection was based on ‘walking and talking interview 

method’ (Alam et al., 2020; Anderson, 2004; Clark and Emmel, 2010; Kinney, 2017). 

Following this method, I remained engaged in the background and involved in a close 

observation of women’s adaptation challenges, their livelihood situation and their 
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contribution to everyday life in the post-cyclone context (Alam et al., 2020). Two 

women, an NGO worker36 and a male member (see Figure 3.7) who supported this 

interview process, walked with me from village to village and helped to find potential 

participants. I have documented some detailed stories of participant’s everyday life 

and livelihoods and these were further documented through taking photographs (with 

the participant’s consent) of some potential participants when we were passing 

through, as photographs are the best way to describe this method (Alam et al., 2020; 

Clark and Emmel, 2010).  

 
 
36 The NGO worker had been engaged in the context and with Gabura women for more than five years. ‘It took 

me more than a year to be comfortable in a trusting relationship with the village women’, NGO officer mentioned. 

He organized a monthly group meeting for both men and women in the community. Initially it started with a male 
participant, 6 to 12 months later, the participants increased from 10 to 35 (mostly women, i.e., numbering 30) in a 

year. The women of Chokbara village started call him ‘Friend’. 
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Figure 3.7: Walking and talking interview with participants. 

Source: Pictures were taken by author with participant’s permission 

 

This walking method helped to document the detailed stories about how women are 

engaged with the context, possess intimate links to their domestic context, and 

attachment with the place and surrounding landscape and their daily livelihoods. 

Overall, I explored women’s relationship with their family members in the household, 

with the neighbourhood in the community and how these women are working together 

with the NGOs in a trusting relationship with the outside world in post-cyclone context. 

The overall situation after Aila is described in my findings chapters (see Chapters 5, 6 
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and 7). This observation was most appropriate in this research to collect a few 

emerging success stories of women in their own words through close observation in 

every encounter. This approach helped me to refine the research questions, selection 

of literature reviews and finally to articulate the findings chapters.  

Table 3.3 below shows the methods and data sources that contributes to findings 

chapters. 

 
 Table 3.3: Methods, data sources and data contributions in chapters 

Methods  

(Mixed method) 

Data sources Data contribution in 
chapters 

Qualitative Semi-structured and face-to-face household 

interviews, focus group discussion, KIIs with 

local households, NGOs officials, academics 

and disaster practitioners, through 

participant’s observation and photographs 

All chapters 

Especially in findings 
chapter 5, 6 and 7 
and partly in book 
chapter 4 

Quantitative Number of respondents of questionnaire 
survey (n=110) were completed  

Findings chapter 6 

Walking and 
talking interviews 

Two female household head, an NGO official 
and a male household head were 
encountered in walking interviews 

Taking photographs 

Findings chapter 7 
and partly in findings 
chapter 5 and 6 

Source: Author’s summary, based on field survey in 2016 

Each discussion started with the introduction of my project and informing the 

participants on the requirements, seeking their consent to participate in this research 

as required (under University of Technology Sydney, Human Research Ethics 

Consent (HREC) approval). This approach was useful to learn the local experience 

based on communities’ adaptation and challenges during the recovery phase in the 

post-cyclone context. The semi-structured interviews were designed to be open-ended 
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questions. Based on four emerging themes from fieldwork (e.g. women and climate 

change, roles of local knowledge, social capital relationships and attachment to place) 

the research questions were refined. The theoretical analysis continued based on new 

insights and the emerging themes from the fieldwork and the findings chapters 

answered the research questions and defined the theory. The intent of this mixed 

method data analysis was to see how the data fit with the theory and practice and to 

fulfil the requirements of this research. 

  

3.5.2 Household head questionnaire survey 

The primary data were collected by questionnaire survey through snowball sampling 

with a few through NGO’s and senior citizen’s recommendations. Male household 

heads were absent in 66 households out of 110 households. Ninety household 

questionnaires surveys were carried out at Gabura Union from seven different villages, 

most affected by Aila, a further 10 were conducted at Munshigang Union, and the 

remainder (10) were conducted on the embankment to see the comparative scenarios 

based on different locations (Table 3.4).  
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Table 3.4: Attributes of study, participant selection from different households 

and procedures of data collection 

Villages Participants Procedure of data 
collection 

Gabura Union 

Villages: Dumuria, 

Chokbara, 9 no 

Sara, Chadnimukha, 

Jhalakhali, 

Napitkhali, Nebu 

Bunia 

110 household 

questionnaires were filled, 

male households were 

absent in 66 cases 

Female households were 

(ages 20-65) including 

widow and elderly  

60% female and 40% male 

Through snowball 

sampling,  

After completion of FGDs, 

walking and talking 

interviews  

Through local NGOs and 

community’s 

recommendation. 

Munshigang Union 

Village: Harinagar 

Bazar  

6 female and 4 males Household’s 

recommendation from 

Gabura 

Source: Author’s fieldwork, Gabura and Munshigang Union, 2016 

Surveys were paper based, and respondents were assisted to fill out the forms by six 

research assistants (both male and female, graduates from URP, KUET) who had 

academic field survey experience. Given that many of the respondents were not highly 

educated, the survey was administered verbally in Bengali language (Bangla) by two 

research assistants (a male and a female, from URP- KUET)37, who wrote down the 

answers, and the survey questions were readjusted accordingly (see Appendix. VII: 

Questionnaire survey). Each interview lasted on average 30-40 minutes. 

 
 
37 The male and female research asistants were both involved in the questionnaire survey and where needed the 

research assistants were gender-matched. For example, in those contexts where the female participants were 

uncomfortable in the presence of the male research assistant, the male research assistant left the venue. A similar 
strategy was taken for male participants. Also, the survey was piloted among the first ten participants in the first 

week and the survey questions were readjusted accordingly. 
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3.5.3 Focus group discussion (FGD) 

Focus group discussion was a suitable methodological approach for the qualitative 

research and connection between theory and practice, and to guide later fieldwork 

(Hennink et al., 2010; Williams and Katz, 2001). FGDs were important here to 

generate data, to select the key participants in a purposive way for further 

communication with researchers (Barbour, 2007).  

In total, four focus group discussions were performed in four different villages (i.e. 

Dumuria, 9 no Sara, Chokbara and Chadnimukha) in Gabura Union (see Appendix 

VIII). The FGDs took place in the same types of settings as the surveys. The number 

of participants in each FGD were not less than seven and not exceeding 10 people. A 

range of different income tier households were involved in each FGD (e.g. fishermen, 

boat puller, farmer, motor bike driver, day labourer, season based worker etc.). 

Moreover, they included elderly citizens from each village, female entrepreneurs, 

LSPs (Local Service Provider), and LTs (Local Trainer) in the community. Both male 

and female participants were ensured in each FGD, although male members’ 

participation was limited compared to females due to male outmigration to the city for 

livelihood opportunities.  

The duration of each FGD including the standard ethics protocol was on average not 

more than 90 minutes. Consent was sought from the participants through a written 

official letter before starting the focus group discussions (see Appendix: VI). Important 
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information from FGD’s was preserved by taking notes during each discussion38 and 

audio recording according to the participant’s consent. Some interviews were 

followed-up after each FGD and sometimes informal discussions continued after 

finishing each FGD and established a trusted relationship among with the village 

participants, especially with female participants that helped to develop a greater 

understanding on the research themes and enabled easier access in collecting 

interesting stories from the female participants.  

     

3.5.4 Semi-structured household interviews 

The potential study homes and the key female respondents were identified through 

local NGOs and community elderly citizens, and after completion of each focus group 

discussion. In addition, snowball sampling helped to identify further potential 

participants. The stories were collected through face-to-face semi-structured 

interviews with local households. Semi-structured interviews are essentially guided 

conversations, where the interviewer extracts information from the participants 

through preparing a list of questions to ask over the course of the interview (Longhurst, 

2003). This semi-structured interview method was selected rather than a structured 

interview, as it provides a degree of flexibility for the participants to discuss topics 

(Longhurst, 2003). This information was then used to help answer the research 

questions (Creswell, 2002; Dunn, 2010). 

 
 
38 Among the four (04) focus group discussions, the undergraduate research assistants (both a male and a female) 

were present in two FGD, and helped taking the notes. Some interviews were followed-up after each FGD.  
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The discussion was started with the introduction of my project and understanding the 

requirements of this research through maintaining research ethics. The stories were 

collected in three phases: In the first phase, initially the first twelve (12) households 

were selected through snowball sampling (including divorced, tiger widow). In the 

second stage, eight (08) households were selected through NGOs and a few senior 

citizen’s recommendations. Snowball sampling continued to identify further 

interviewees (Rose, 1985). In the third stage, the remaining fifteen (15) further 

interviews were selected after completion of each FGD to explore the themes/ stories 

that emerged during the FGDs on network relationships with the NGOs and women, 

and most importantly, female contributions on future preparedness for adaptation 

challenges to climate change. The length of interviews including the standard ethics 

protocol was 60-90 minutes. In total, thirty-five (35) female and male participants were 

chosen from seven villages in semi-structured household interviews who contributed 

to climate change adaptation in multiple ways in post-cyclone context. Some female 

respondents were selected and engaged in multiple interviews (e.g. semi-structured 

interviews, focus group discussion and walking interviews) and are noted in the 

following Table 3.539. 

 
 
39 The women I interviewed, mentioned in the Table 3.5, varied in level of education, many of them were with 

limited or no education. Due to the snowball sampling nature of participants selection, I acknowledge that the 

literacy level of participants is not proportionate to the village level literacy among women. There was no question 

asked of the participants about how their literacy affected their engagement with NGOs. Nor was there any eligibility 
criteria set by NGOs about level of literacy. In addition, it does not require a high level of literacy for women to 

practice vegetable gardening. However there needs to be further research into how women’s level of literacy 

influences their linking relationship with NGOs. Moreover, some of these women took the leading role as local 
trainers and adopted some new agricultural practices (e.g. tower method farming) introduced by NGOs (see Khalil 

et al., 2020).  
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Table 3.5: Female respondents in semi-structured interviews  

No Part. 
name 
(Pseu-
donym) 

Village 
name 

Age Educ-
ation 

Occupation Contribution 

1 Hasina Dumuria 49 Class 6 Ex female 
member of a 
ward 

Play leadership roles in 
the community (e.g. 
encouraged women in 
group meeting after Aila)   

2 Shower Dumuria 32 Class 3 Homemaker 
(divorced) 

Contributes to household 
work and catches fish 
and shrimp fries from 
river bank 

3 Khadija Dumuria 62 No 
educati
on 

Senior citizen She has experienced in 
the context and faced 
multiple cyclones.  

4 Lily Dumuria 21 HSC 
pass 

Student, self 
entrepreneur 

Produced handicrafts 
and work with NGOs and 
took multiple trainings. 

5 Rani  Chokbara  40 Class 5 Trainer (LSP) Train up other women on 
salt tolerant vegetable 
gardening through 
NGO’s support. 

6 Jasmin Chokbara 45 Class 6 Entrepreneur, 
Local trainer 

Train up other women 
with NGOs support. 

7 Jobeda Chokbara 35 Class 5 Local trainer 
(LT) 

Take training on crab 
farming and salt tolerant 
vegetable gardener. 

8  Rekha Chokbara 36 Class 4 Entrepreneur,
homemaker 

Engage with the 
women’s platform of the 
community and creates 
handicrafts. 

9 Reba Chokbara 38 Class 3 Vegetable 
gardener 
(tiger widow) 

Taking training on 
vegetable gardening and 
work in a crab fattening 
farm. 

10 Alo  9 no Sara 44 Class 5 Self-
entrepreneur  

Salt tolerant vegetable 
gardener, handicrafts 
producer, Trained up on 
farming and fishing. 

(Continued) 
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Table 3.5 (continued) 

11 Maya 9 No Sara 32 SSC 
pass 

Teacher, 
home maker 

Teaching students at 
home and contributes 
to family income 

12 Nuri 9 No Sara 38 Class 
4 

Homemaker, 
day labourer 

Contributes to family 
income and received 
training on 
vegetables 
cultivation. 

13 Moni 9 no Sara 60 Class 
2 

Senior citizen Experienced in 
context. 

14  Shahana Chadnimukha 39 No 
educa
tion 

Day labourer, 
(tiger widow) 

Contributes to family 
income 

15 Sara Chadnimukha 33 Class 
2 

Homemaker, 
work outside 

Work at crab 
fattening firm 

16 Flower Chadnimukha 39 Class 
4 

Day 
labourour, 
divorced  

Contribute to family 
income and working 
at crab fattening firm  

17 Ruby Jhalakhali 38 No 
educa
tion 

Homemaker 
(husband is 
dead) 

Contribute to 
household work, 
catch shrimp fries 
and fish from 
riverbank  

18 Rina Jhalakhali 31 Class 
2 

Day labourer 
(tiger widow) 

Contribute to 
household income 

19 Sayma Nebubunia 32 No 
educa
tion 

Homemaker, 
work outside  

Work at a crab 
fattening farm and 
contribute to 
household income 

20   Tara Nebubunia 37 Class 
2 

Homemaker 
(tiger widow) 

Contribute to 
household activities  

21 Queen Harinagar 
Bazar, 

Munshigang 

44 Class 
6 

Self-
entrepreneur,
homemaker 

Vegetables gardener 
and handicrafts 
producer 

22 Happy Harinagar 
Bazar, 

Munshigang 

35 Class 
3 

Local trainer, 
homemaker 

Vegetables gardener 
and work at a shrimp 
farm   

Source: Author’s summary from fieldwork, 2016 
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3.5.5 Semi-structured interviews with NGOs officials 

The interviews with the NGO officials (e.g. CREL, CNRS, Susilon, World Vision, 

Winrock International and FDMC) helped to understand their contribution to improve 

networking relationships with the female household members in the community. Some 

issues emerged about women and the NGOs in post-cyclone context: 1) How women 

are involved with the NGOs after their husbands have migrated to the city and to 

survive. 2) What challenges were identified for women’s climate adaptation supported 

by NGOs (e.g. salt tolerant climate smart farming methods, fish cultivation, handicrafts 

production etc.), whereas before Aila women were rarely involved with the NGOs; and 

3) Why women want to be empowered to change their situation.  

Some important relevant issues were identified through interviewing the NGOs. Such 

as, what kinds of challenges the community people faced during the cyclone, the 

actions that were taken through NGOs after the disaster during recovery phase, and 

what kinds of problems and gender issues affect adaptation. Semi-structured 

interviews took place in offices of NGOs and INGOs officials. The interviews were 

conducted separately and were voice recorded with due consent.  

Table 3.6 shows the semi-structured interviews undertaken with NGOs officials 

conducted in Gabura and Munshigang unions and at NGO’s head offices in Khulna. 
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Table 3.6: Semi-structured interviews with NGO officials 

Source: Fieldwork at NGO’s offices in Khulna, Gabura and Munshigang Union, 2016. 

 

3.5.6 Key informant interviews (KII) 

The interviews with the key informants were conducted mainly in Gabura and a few in 

Munshigang Union. In total, 43 key informant interviews were conducted involving 

local political leaders (Gabura UP Chairman, members of UP, local village leader 

(Morol and Morol’s wife), LSP (local service provider, female and male), LT (local 

trainer, female and male), NGO officials and INGOs officials, climate change field 

experts and university academics and disaster practitioners. Some important 

information about the context of Gabura (i.e. Govt. policy and implementation) came 

out through the discussion with UP Chairman and council members as they are 

experienced in the study area. Some household’s male, female and elderly citizens 

were selected as key informant interviews through focus group discussion. On 

average, each interview lasted around 60-90 mins.  

Table 3.7 shows the number of participants selected for the key informant interviews 

in Gabura and few in Munshigang Union. 

 
 

NGOs Number of interviews Total 

NGOs officials: 
Local  

PKSF (01), Uttoron (01), NGF (02), JJS (01), DAM 
(02), JCF (01), BRAC (02) 

10 

INGOs official: 
International    

CREL (02), CNRS (02), Susilon (01), FDMC (01), 
World vision (01), Winrock International (01) 

08 

Total  18 
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Table 3.7: Key informant interviews 

Participants Nos 

Local Government: UP Chairman (01), Member of UP (02), village 

local leader: Morol (Matbar)40 and Morol’s wife (02), Members of 
Female: current and previous (02). 

07 

Senior citizens (2 male, 2 female) 04 

Female household head 06 

Male household head 02 

LSP (02 female, 01 male), 02 females from Munshigang Union 05 

LT (2 female, 1 male) Gabura and Munshigang Union  03 

Local teacher (female) 01 

Student (female) 01 

INGOs officials 04 

Disaster practitioners 03 

Academics (University teachers and researcher) 07 

Total 43 

Source: Gabura and Munshigang Union, 2016 

These participants (above in the Table 3.7) are the key actors and contribute directly 

or indirectly to the Gabura community. Their experiences and feedback were important 

to understand the adaptive challenges that helped me to connect with theory and 

practice in my research.  

 

 
 
40 Morol is an informal village local leader called ‘Matbar/ Matobbar’ (‘gram/ samaj er matha’) in Bengali, in the 
village context of Bangladesh (Lewis and Hossain, 2017). Matbar plays an important role in settling community’s 
socio-religious disputes, land disputes, local political conflict and other small-scale discussion with a village level 
meeting called ‘salish’ (Hossain, 2006).  
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3.5.7 KII with academics and disaster practitioners  

Seven academics were interviewed from multiple universities and from different 

disciplines such as KU (Khulna University), KUET (Khulna University of Engineering 

& Technology) and RU (Rajshahi University) who were involved in researching in 

climate change in Bangladesh context over the last 12-15 years. Academics from 

KUET and KU were chosen because they were experts researching local knowledge 

in the Gabura context. Their practical field level experiences and insightful knowledge 

provided me with the rationale to think more deeply about my theoretical interpretation 

of local knowledge and social capital that influenced me to work on gender 

perspectives of climate change. 

A semi-structured open-ended questionnaire was used and each interview lasted 60-

90 minutes although some discussions continued for up to two hours. 

 

 

3.5.8 Participant observations 

Participant observations (Jorgensen, 2015) allowed me to observe the villages and 

the community’s actual settings as closely as possible without disturbing their normal 

life during post-cyclone context. Participant observations through the walking interview 

method were captured in three ways: firstly, photographs were taken where possible 

for documenting further stories; secondly, notes were taken concurrently in a field diary 

for further analysis; and thirdly, sometimes informal discussion continued with the 

male and female household’s head in the participant’s house. My physical 

engagement through walking interviews through village-to-village helped me to 
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understand the situation in the whole Union, and to observe very closely the 

community’s situation and the livelihoods conditions of the women after Aila. Numbers 

of emerging themes and success stories of women (several role models in adaptation 

challenges) have been documented through photographs. All the discussion, stories 

and information during interviews were audio recorded concurrently with proper 

consent of the participants and the observations were noted in a field diary in 

accordance with standard ethics protocols. Proper consent was undertaken from the 

UP chairman and from the household head members through a written official letter to 

conduct this detailed approach.  

 
 
3.6 Transcription 

Pseudonyms were used during data transcription and participants were given the 

option to choose their own pseudonyms (Allen and Wiles, 2016). Transcripts were 

coded with the common Bangladeshi names (pseudonyms) and no personal 

information was added in the stored research documents or in published material. 

Audio recordings and notes from interviews and focus group discussions and key 

informant interviews were translated (i.e. from Bengali to English) and transcribed. As 

the survey was administrated in Bengali language (Bangla) and most data were 

collected in Bengali language. I did all the transcriptions maintaining standard 

transcription protocols as advised by Creswell (2002) and Creswell and Clark (2007). 

The visual materials from the field documented through photographs (e.g. participants’ 

photos were taken during interviews, through walking and talking interviews and from 

focus group discussions) were cross-referenced to accompanying texts. I captured 
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nearly 5000 photos during fieldwork. These photographs were also organised 

according to dates, places and people I met, and saved on computer. I often consulted 

the photos during data analysis and kept a description of the documented photos 

recorded at the time of capture in a notebook where I noted participant observation to 

help recall the context. Participants recorded narratives helped contextualise the 

photos. 

Interview recordings were translated, transcribed and anonymized (Jenks, 2011; 

Jenks, 2018). Transcribed data underwent several rounds of manual thematic 

analysis. Moreover, the stories collected through face-to-face interviews and one-on-

one semi-structured interviews with the participants illustrated different perspectives 

and these were recorded in their stories. The stories from the participants were 

collected in informal style (noted in field diary using local language ‘Bengali’ and 

recorded concurrently). Due to the limited literacy of most participants, engaging them 

in conversation was the most comfortable way to elicit information. The written notes 

and the questionnaire forms were produced in both local native language and English 

where necessary.  

 

3.7 Analysis and coding 

Coding and analysis were not based on preconceived ideas rather followed ‘issues 

and responses’ of participants from the study area (Auerbach and Silverstein, 2003; 

Vogt et al., 2014). The data were analysed and coded by using NVivo, a qualitative 

data analysis (QDA) software (Welsh, 2002; Wong, 2008), and selected quantitative 

data were analysed by using histogram and chi square test of independence (Ugoni 
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and Walker, 1995). The first stage of the data analysis process involved transcribing 

the participant interviews. The qualitative data were coded into themes that related to 

the research aims and questions (Creswell & Clark, 2007). A deductive method was 

used to assume key themes from the literature, these data were then cross referenced 

with the themes from the participant’s knowledge and experiences, extracted through 

the interviews. The quantitative data were used to further contextualize and support 

the thematic areas. Finally, these coded data were organised in relation to the 

research question. It was informing, to create the structure of the results and 

discussion sections.   

The data analysis was ‘inductive’ (Creswell, 1999; Creswell and Clark, 2017; Thorne, 

2000), that is, from the ground up, rather than relying on theories. I remained 

consistent in my stance of not being prescriptive or theory-driven in the research. 

Throughout the fieldwork I sought data and stories in every encounter with 

participants.  

The emerging themes were then organized according to the mixed method fieldwork 

findings and data collections (Castro et al., 2010). It was important to transfer the 

collected data and participants recorded voice to an abstract form and narrow down 

the emerging ideas by connecting to the literature reviews (Jorgensen, 2015). It was 

also important to review the experts thinking and to associate these with the literature 

and connect to participants’ viewpoints.  
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3.8 Data documentation 

In the data analysis phase, the themes were identified for content analysis and the 

coded transcripts into sub themes (Castro, et al., 2010). All the data collected from 

fieldwork were brought back to Australia, stored securely on computer in a password 

protected file following the UTS standard ethics protocol. The original data have been 

stored securely in password protected electronic files. All physical materials were 

stored in files in a locked cabinet on university premises. Moreover, the hard copies of 

the questionnaire surveys are preserved properly in the closed files. Also, the final 

destruction/disposal of the data will follow the standard confidential waste 

management protocol. 

The interpretation of data was based on a combination of coding summaries and the 

descriptive stories, which provided direct quotes from participants to illustrate central 

themes. The entire data set was coded under the five core categories: women and 

climate change, roles of local knowledge, the contribution of social capital, place 

attachment and livelihood capitals transformation. Quantitative data were analysed in 

MS Excel and converted to tables, pie charts and histograms.  

To meet the initial research objective based on the data to hand the research 

questions were revised under a single broad research question and subdivided into 

four sub research questions (see Chapter 1, section 1.5). The research questions, 

emerging themes, ideas and the stories from the participants’ observation and data 

collections are inserted in the findings chapters (see Chapter 5, 6, 7).  
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3.9 Ethical considerations 

The field survey and research study protocol were approved by the Graduate 

Research School Ethics Committee; University of Technology Sydney were designed 

clearly to avoid the risk to all participants. To participate in this research, consent 

letters were approved under the UTS HREC approvals41. The University ethical 

protocols provided by UTS, HREC (Human Research Ethics Committee) were 

followed strictly and attached (see Appendix I: Ethics Approval Letter, and Appendix 

II: A letter of Consent approval). In this regard, I also continued to consult with my 

supervisors regularly.  

In accordance with HREC approval written consent was granted through the study 

area Union Parishad Chairman’s official letter (in Bengali) (see Appendix III: Letter of 

consent approved by UP Chairman) and a letter of approval (in Bengali) (see Appendix 

IV: Letter of approval by UP Chairman) to conduct the field survey in Gabura Union 

with the local community in the villages. A letter of consent was approved from NGOs 

officials to consult with them in key informant interviews (see Appendix V) involved in 

Gabura Union since Aila in 2009. Further another consent letter was approved by the 

Chairman to explain the study’s purpose to the participants for the focus group 

discussion (see Appendix VI). The ethics procedures surrounding the questionnaire 

survey included that their names would not be published, that they can withdraw from 

 
 
41 The standard human research ethics has been maintained with the relevant UTS policies and guidelines by the 
National Statement on Ethical Conduct in Human Research Involving the Australian Code for the responsible 
Conduct of Research (PDF, 652Kb), as approved by the University of Technology Sydney, Human Research Ethics 
Committee. The referral number of ethics application is (ETH15-0006), attached in Appendix I. 
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the interviews or focus group discussion at any time, that participants would be 

identified through a pseudonym, and that names would not be attached to any 

photographs used in publications.  
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Chapter 04: Grassroots technologies and community trust 

in climate change adaptation: learning from coastal 

settlements of Bangladesh 

Chapter four is a published book chapter focused on the grassroots technologies as 

the adaptation outcomes developed by poor coastal communities that evolve from 

autonomous decision-making processes. This chapter addresses the following sub 

research question: ‘How does local knowledge contribute to the creation of grassroots 

technologies?’. A pilot survey was used for this study which was based on  preliminary 

field observations (in early 2015), which led me to have a greater understanding of the 

context and identify my research participants. This enabled the scoping of my PhD 

study conducted in 2016. The chapter describes a brief literature review of the roles 

of local knowledge and community trust and identifies grassroots technologies as the 

outcomes of post-cyclone adaptation. This chapter is linked to chapter 5, which 

explored gendered dimensions of these factors (especially female contribution to 

grassroots innovation).  

The published chapter is attached in the following pages. 
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Grassroots Technologies and
Community Trust in Climate Change
Adaptation: Learning from Coastal
Settlements of Bangladesh

Innovation in Climate Change Adaptation pp 297-311 | Cite as

Chapter
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Part of the Climate Change Management book series (CCM)

Abstract

This paper reports doctoral research that explores grassroots technologies as an
asset for poor coastal communities of Bangladesh, how local knowledge
contributes to the creation of such technologies, and how they can be useful to
build a community’s trust in its own adaptive capacity. Bangladesh is one of the
most disaster vulnerable countries in the world due to its deltaic morphology and
frequent climate-induced hazards (storm surge, annual flooding, salinity
intrusion, frequent cyclones, etc.). Southwestern coastal settlements are especially
vulnerable because people considered among the poorest in the world inhabit
them. To cope with climate extremes under severe resource limitations, grassroots
technologies evolve over generations from autonomous decision-making
processes and creative experimentation. However, communities often fail to
recognize the value of these technologies and may have little trust in their innate
capacity for climate change adaptation.

A conceptual framework will be presented that identifies the interactions among
grassroots technology, local knowledge, community trust and climate change
adaptation. The framework will be validated in case studies of specific grassroots
technologies identified through field observations, and explored through
qualitative methods to understand the importance of indigenous knowledge to the
development of community-based climate coping strategies.
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Grassroots technologies Local/indigenous knowledge Community trust 
Climate change adaptation 
Access to this content is enabled by University of Otago Library
Download chapter PDF
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frequent climate-induced hazards (storm surge, annual flooding, salinity intrusion,
frequent cyclones, etc.). Southwestern coastal settlements are especially vulnerable
because people considered among the poorest in the world inhabit them. To cope
with climate extremes under severe resource limitations, grassroots technologies
evolve over generations from autonomous decision-making processes and creative
experimentation. However, communities often fail to recognize the value of these
technologies and may have little trust in their innate capacity for climate change
adaptation.

A conceptual framework will be presented that identifies the interactions among
grassroots technology, local knowledge, community trust and climate change
adaptation. The framework will be validated in case studies of specific grassroots
technologies identified through field observations, and explored through qualitative
methods to understand the importance of indigenous knowledge to the development
of community-based climate coping strategies.
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Chapter 05: Female contribution to grassroots innovation 

for climate change adaptation in Bangladesh 

Chapter five is published as an article in the journal ‘Climate and Development’. This 

chapter focuses on the opportunities opened up for women in absence of male 

community members through migration for employment. Women developed novel 

adaptation strategies through engagement with NGOs, changed gender roles based 

on their local knowledge and leveraging social capital to grassroots innovation (e.g., 

agricultural innovation and handmade production). This chapter answers the following 

sub research question: ‘How do women contribute to grassroots innovation through 

local knowledge dissemination and building network relationships with NGOs? The 

literature reviews were outlined on the roles of local knowledge and social capital 

relationship. This paper builds on the data collected through structured, semi-

structured and key informant interviews, focus group discussions and questioannire 

surveys. The paragraph below adds some clarifications that were not resolved within 

the publication. 

• Survey administration protocol - The survey was administrated by gender-

matched field researchers. For example, on those occasions where the female 

participants were uncomfortable in the presence of the male research assistant, 

the male research assistant left the venue. A similar strategy was followed for 

male participants. 

• Cyclone Aila - Although cyclone Aila was a category 1 cyclone, the devastation 

it caused was long lasting due to the breakdown of embankment (flood levees), 
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that overtopped and permanently inundated the agricultural land causing water 

logging and salinity. 

The published paper is attached in the following pages. 
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Chapter 06:  Linking social capital and gender relationship 

in adaptation to a post-cyclone context  

Chapter six was submitted as an article to the journal ‘International Journal of Disaster 

Risk Reduction’, has been peer-reviewed and is now under authors’ revision. This 

chapter focuses on three forms of social capital relationships (bonding-bridging-linking 

networks) that are useful for the Gabura coastal community. Social capital is a factor 

in adaptation, in particular, how linking social capital plays an important role for making 

a social network among women and NGOs that contributed to strengthen bonding and 

bridging social capital in post cyclone context. This chapter answers the following sub 

research question: ‘What is the role of linking social capital in helping to reconstruct 

other forms of social capital to support climate change adaptation?’ Data were 

collected in mixed method approach based on household questionnaire survey and 

semi-structured and key informant interviews with the participants (household head 

and NGOs staff). The literature reviews described the three forms of social capital 

(bonding, bridging, and linking) relationships and their dynamics that contribute to 

women’s adaptation responses in a post-cyclone recovery context. 

The under-revision manuscript is attached in the following pages. 
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Linking social capital and gender relationship in adaptation to a 

post-cyclone context 

Abstract 

Linking social capital refers to the relationship between a community of insiders (e.g. 

family, relatives, neighbourhood), outside organisations (e.g. NGOs, aid agencies) 

and other individuals. Its value in climate change adaptation is widely accepted in 

developing countries because it can enable access to local knowledge and resources. 

Women in coastal Bangladesh are subject to exclusion from access to natural 

resources and are frequently unable to connect with outsiders because of socio-

cultural and religious barriers leading to a lack of opportunity for interaction with linking 

actors. To explore changes in linking social capital for adaptation among women in 

the post-cyclone Aila-2009 context, a mixed method approach was employed in the 

villages of Gabura Union (Bangladesh). We argue that the social disruption caused by 

Aila allowed women formed links with NGOs, contributing to local adaptive responses 

(e.g. in agricultural innovation and household handicrafts production). Our 

observations suggest that of the three commonly identified forms of social capital (i.e. 

bonding, bridging and linking), bonding relationships within the family appeared to 

become weaker after a major disaster, which may be attributed to the greater mobility 

of male family members to search for new economic opportunities in cities. Over time, 

linking relationships with NGOs contributed to strengthening bonding and bridging 

among women through establishment of social networks for knowledge sharing and 

production. These altered relationships and enhancement of linking social capital have 

produced new adaptation strategies in a post-cyclone context.   

Keywords: Linking social capital, gender, women, NGOs, post-cyclone adaptation, 
Bangladesh 
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1 Introduction 

Bangladesh is ranked the fifth highest disaster-risk country in the world due to its 

exposure to sea level rise (Ahmed and Kelman, 2018; World Risk Report, 2016). 

Extreme weather events associated with climate change, such as cyclones, flooding 

and storm surges threaten the lives and livelihoods of communities in coastal parts of 

the country (Agrawala et al., 2003; Alam & Collins, 2010; Shameem et al., 2014). 

Women are affected disproportionately by natural disasters (Cannon, 2002) because 

domestic tasks, such as provision of water (Sultana, 2010), food and fuel for their 

households become more time consuming in the aftermath of such events (Rahman, 

2013; UN Women, 2014). Despite this, the gendered dimensions of the impacts of 

extreme weather events on lives and livelihoods have been neglected until recently 

(Alston, 2015; Nelson et al., 2002).  

Compounding these existing vulnerabilities for women, the patriarchal society of 

Bangladesh confines women in the domestic sphere (Cannon, 2002; Nasreen, 2010; 

Rahman, 2013); meaning they are frequently unable to connect with ‘outsiders’ 

because of socio-cultural restrictions that constrain women’s mobility (Ayeb-Karlsson 

et al., 2019; Jordan, 2019). As a result, women in coastal Bangladesh suffer relatively 

higher exposure to food insecurity, scarcity of alternative livelihoods, and are 

marginalised as labourers (UN Women, 2014; Tanny & Rahman, 2016). Historically 

women’s role in decision making relating to climatic events is limited. They are 

generally excluded from engagement in participatory action (Agrawal, 2001; Alston, 

2015; Djoudi & Brockhaus, 2011 p.126). As a consequence, women’s contributions to 
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adaptation often go unrecognised by policy makers (Alston, 2015; Denton, 2002; 

Rahman, 2013). The undervaluing of women’s contributions to adaptation and 

exclusionary attitudes towards them, exacerbate existing challenges for women 

related to uneven resource access (Alam & Collins 2010; Denton, 2002). Despite 

efforts towards vulnerability reduction by policy makers; the involvement of women in 

long-term post-disaster preparedness and mitigation remains limited. For example, 

mainstreaming adaptation in planning (Ayers et al., 2014) is an examples of policy 

activities for climate change where women are not involved. However, there are 

opportunities to understand current and potential roles for women in adaptation 

through deeper analysis and greater involvement of women in interactions with linking 

actors (i.e. NGOs).  

NGOs have been important agents of linking networks in Bangladesh over the past 

two decades in facilitating opportunities for community empowerment (Islam, 2016; 

Mojumder & Panday, 2019; Murtaza, 2012). In particular, NGOs are helping empower 

women through their participation in climate adaptation training (Islam, 2015; Kabir et 

al., 2019; Labonte, 2004). In some cases, male migration opens up spaces for women 

to work outside of their homes for economic development (Kartiki, 2011, Khalil et al., 

2020).  For example, NGOs support women to generate alternative sources of income 

(such as fish and shrimp farming, mangrove regeneration, and saline-tolerant farming 

practices etc.) (Murtaza, 2012; Sarker, 2010; Shameem et al., 2014). NGOs play a 

role in these activities through the establishment of new relationships and networks 

built on trust, for example, microfinance activities (Dowla, 2006) and exchange of 

knowledge with the grassroots communities (Cummings et al., 2019). For example, 

UNDP’s (2015, 2016) ‘Growing Together in Bangladesh’ program encourages 
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collaboration among community farmers (especially women farmers) and policy 

makers; these types of initiatives reinforce women’s leadership skills, promote 

grassroots technology adoption and improve food security.  

Despite the recognised benefits of NGOs in supporting women’s contributions to 

adaptation, the role of women in initiating these linking networks is less recognised 

(Lowndes, 2004). Instead, women are often stereotyped as victims of disasters, 

excluded and passive recipients of assistance from aid agencies (Labonte, 2004). 

Women’s exclusion from access to information and communication channels appears 

to render them unable to benefit fully from post-disaster development aid (Mahmud & 

Prowse, 2012). This paper challenges these assumptions though examination of the 

roles women have played in establishing effective linking networks for climate change 

adaptation in coastal Bangladesh. The focus here is on the relationships among 

women and NGOs using a ‘social capital’ lens, to explore the research question: ‘how 

linking social capital operates in helping to reconstruct other forms of social capital to 

support women’s adaptation in a post-cyclone context’. 

In the following section, this paper explores the three common forms of social capital 

relationships described by Woolcock (2001); and Woolcock and Narayan (2000) (i.e. 

bonding, bridging and linking, see Table 1). Then the paper begins with a review of 

the theoretical framework of social capital relationships with a specific focus on gender 

and women’s contributions to climate change adaptation. Following an outline of the 

definitions of social capital and its conceptual origins, we then explain the case-study 

area of Gabura, and the research methods used in our analysis. This includes results 

of a household questionnaire survey among Gabura household members (male and 
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female) and some selected NGOs officials and also included with semi-structured 

interviews. Drawing on this data, we show how Gabura women have been able to 

enhance adaptive capacity by mobilizing their local knowledge through networking 

with NGOs. While all three forms of social capital are important for these coastal 

communities in Bangladesh, we argue that, through collaboration with NGOs, linking 

social capital is a key driver for the empowerment of women in climate adaptation; in 

particular, linking relationships are required to strengthen bonding and bridging 

relationships in a post-disaster context. These findings could inform gender 

differentiated policy development, which expands on previous research in this context 

(e.g. Masud-all-Kamal and Hassan, 2018; Islam and Walkenden, 2015). 

Table 1 describes the characteristics of the three forms of social capital. 

Table 1: Bonding, bridging and linking social capital and their relationships 

Social  

Relationships 

Themes Characteristics 

Bonding Homogeneous relationship between 
insiders of a community (i.e. family, 
relatives, and close friends)  

Horizontal and strong ties, 
thick trust, internal 
connections 

Bridging Heterogeneous relationship between 
insiders and outsiders who are 
acquaintances (i.e. relatives, friends and 
neighbours) 

Horizontal and weak ties, 
thin trust, internal and 
external connections 

Linking Vertical relationship between community 
insiders and outsiders (i.e. aid agencies, 
NGOs, community based organizations 
and local Government) to resources 
access 

Vertical and weak ties, 
thin trust, external 
connections 

Source: Woolcock (2001), Woolcock and Narayan (2000) 
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2 Social capital relationship 

Social capital is broadly defined as social connections and relationships (Adger, 2003). 

It is associated with a range of terms, such as: ‘trust’, ‘values’, ‘ties’, ‘trustworthiness’, 

‘connections’, and ‘networks’, and has been defined by social scientists from various 

disciplinary backgrounds (i.e. Adger, 2003; Bourdieu, 1989; Coleman, 1988; Putnam, 

1995; Woolcock, 2004). However, in this paper we choose a common overlapping 

definition applied in climate change: the trust and social networking relationships 

among actors for climate change adaptation (Adger, 2003; Pelling and High, 2005). 

Social capital incorporates a range of multilevel dimensions; micro (individual), meso 

(group) and macro (societal) (Coleman, 1988; Putnam, 1995). Putnam (1995) 

emphasises the micro-level dimensions and argues that social capital is synonymous 

with individual trust. The work of Bourdieu (1989) and Coleman (1988) highlighted 

social capital at the meso level-that is, to enable access to resources through 

networking connections and relationships among actors (i.e. community and social 

groups). Lin (1999b) and Portes (2000) conceptualized social capital as rooted in 

social networks and relationships. Narayan and Cassidy (2001) measured social 

capital among people in Ghana and Uganda and identified connections and 

trustworthiness as the components that link two-different groups in resource 

distribution.  

Social capital can be viewed as the ‘lubricant’ of a society that can smooth 

relationships among actors through the establishment of trust (Burt, 2005; Field, 2003; 

Pelling, 2010). Rostila (2011) highlighted social capital as embedded in two facets of 

social relations facilitated at the individual and collective levels. Two forms of 
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connections were identified: ‘bonding’ among family and ‘bridging’ among those who 

do not hold a close connection, described by Putnam (2000) in his book ‘Bowling 

Alone’. Woolcock and Narayan (2000) addressed bonding and bridging relationships 

among formal and informal actors. Adger (2003) and Islam & Walkerden (2014) 

described bonding social capital as based on family kinship and ties and distinguished 

this from linking social capital, which is based on trust and reciprocity with externals. 

Some recent studies, (e.g. Hsueh, 2019; Kawamoto and Kim, 2019; Monteil et al., 

2020) pay more attention to the roles of the three forms of social capital in supporting 

processes in post-disaster recovery, which are important to enhance adaptive capacity 

to climate change for resource management and economic wellbeing (Adger, 2003; 

Pelling & High, 2005).  

In the Bangladesh context, social capital acts as a factor in support of adaptation and 

plays an important role in household recovery process in cyclone affected 

communities, (Islam and Walkerden, 2015; Masud-All-Kamal and Hassan, 2018). 

Jordan (2015) reported that in the context of 2007’s cyclone Sidr in Bangladesh, social 

capital assisted in identifying the future challenges to disaster resilience mediated 

through links at household level. Trust and network relationships are central to bridge 

new connections between insiders and outsiders (Islam and Walkerden, 2014). For 

example, Masud-All-Kamal and Hassan (2018) reported on the roles of social capital 

in two Bangladesh village communities affected by cyclone Aila.  They identified 

bonding and bridging social capital as important during the emergency period, but for 

long term recovery, linking social capital was beneficial to access livelihood resources, 

ensure food security and support cash-for-work programs. Hawkins and Maurer 

(2009) studied 40 families in New Orleans following Hurricane Katrina and showed 
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that bonding and bridging relationships initially worked to strengthen relationships 

among affected communities in sharing belongings, but that for longer term economic 

survival establishment of linking with outsiders was necessary for access to resources. 

Figure 1 illustrates the relationships in between the three forms of social capitals and 

how the relationships work.  

 

Figure 1: The three forms of social capital relationship (bonding, bridging and 
linking).  

Source: Redrawn by author, adapted from Aldrich (2011) 
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2.1 Bonding social capital 

Bonding social capital is a horizontal tie and a sense of belonging associated with trust 

and connections among family, relatives and close friends (Narayan, 1999; Woolcock, 

1998). It is the most homogeneous relationship, developed through a sense of 

belonging and ties within family members. The bonding relationship is crucial for the 

immediate physical and psychological support among family, close friends and 

neighbourhoods in the post-disaster recovery period (Hsueh, 2019). In the Bangladesh 

context, due to socio-cultural and religious restrictions, women are restricted in 

working outside of home, are afforded limited mobility and, therefore, are unable to 

connect with outsiders (Ayeb-Karlsson et al., 2019; Rahman, 2013; UN Women, 2014 

p.9). As a result of these restrictions, women are emotionally attached to family and 

bonding ties them strongly together, compared to men (Dankelman, 2008). Islam and 

Walkerden, (2014) suggested that bonding relationships are always useful in the 

Bangladesh context and do not break down to support basic needs provision for 

families (i.e. food intake) during the immediate response of recovery processes.  

 

2.2 Bridging social capital 

In contrast to bonding, bridging relationships play an important role in connecting 

dissimilar groups with non-intimate individuals and acquaintances (i.e. relatives, 

friends and neighbours) (Woolcock, 2000). Granovetter (1973) argues that bridging 

ties are important in the transmission of novel information through social contacts with 

individuals outside the family group. Bridging relationships enable access to resources 
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and information, facilitated through civic engagement (Granovetter, 1983; Hsueh, 

2019). For example, sharing household of resources and belongings (i.e. food, shelter, 

water resources) is a common bridging practice among rural women in Bangladesh 

(Islam and Walkerden, 2014). Some authors suggest that bridging relationships are a 

particular type of social network in a community that people develop among 

neighbours to support their livelihoods and recover from losses following disruptive 

events such as natural disasters (Islam and Walkerden, 2014; Jordan, 2015). 

Ganapati (2012) suggested that bridging connections among women could strengthen 

their capacity towards empowerment and reduce their vulnerability. 

 

2.3 Linking social capital  

Linking is a special form of social capital embedded in social networks and 

relationships (Lin, 1999a; Putnam, 1995). Linking social capital refers to the vertical 

relationships among community insiders and outsiders (Woolcock, 2001). It is often 

associated with ‘weak ties’ as it operates among dissimilar groups (Woolcock, 2000). 

In developing countries, however, linking social capital represents ‘strong ties’, as the 

link with NGOs provides resource access, community empow/erment and economic 

development options (Adger, 2003; Islam, 2016). For example, Nikkhah and Redzuan 

(2010) examined women’s participation with NGOs in Iran and discovered economic 

sustainability increased through the relationships between community women and 

local NGOs through empowerment. Trust and networks are components of the 

community’s successful relationships in a disaster recovery phase (Kawamoto and 

Kim, 2019; Nakagawa and Shaw, 2004). 
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In the Bangladesh context, linking relationships are important in reducing the impacts 

of climate change during disaster recovery phases (Islam, 2016; Islam and Walkerden, 

2014, 2015; Masud-All-Kamal and Hassan, 2018). A dramatic rise in the activity of 

NGOs in Bangladesh’s coastal belt since Sidr in 2007 suggests an increasingly 

prominent role in social support, some of which has been targeted at empowerment 

of women through, for example, microcredit programmes for female-led business 

enterprises to enhance economic flexibility (Mojumder and Panday, 2019). Linking 

relationships with NGOs improve disaster recovery through physical and financial 

capital supports (Islam and Walkerden, 2015). These findings are further supported 

by Agrawal (2015) and Azim and Sultan (2010). Kabir et al. (2019) documented, in the 

South Asian context, that women’s empowerment was enabled through successful 

economic outcomes in linking networks.  

 

2.4 Linking social capital and gender relationship gap 

A gross generalization about rural coastal women is that they are passive recipients 

of aid agencies and receive unequal economic access in the workplace due to 

unfavourable wage distribution (Bakshi et al., 2019; Esarey & Chirillo, 2013). Socio-

cultural and religious barriers restrict women’s opportunities of working outside of 

home, which renders them less visible and leads to intensification of a range of 

vulnerabilities (Rahman, 2013). Due to a lack of access to information and technology, 

rural women in Bangladesh remained overlooked by policy makers (Alston, 2014; 

Hossain and Saiful, 2012). So, linking social capital is often seen as missing during 

recovery phases of a disaster because of unequal resource distribution, and 
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relationship gaps among actors can limit the establishment of linking networks (Islam 

& Walkerden, 2015; Masud-All-Kamal & Hassan, 2018). To some extent, coastal 

women are treated inequitably, for example through deprivation of relief material (Aise, 

2019) and limited opportunities to access livelihood capitals (Alam & Rahman, 2017). 

This situation may be exacerbated because of a lack of strong linking ties with NGOs 

are associated with corrupt practices (Aase, 2019). 

Despite the high degree of gender segregation in Bangladesh, some scholars 

emphasize that extreme climate events can trigger positive changes in gender 

relationships; women become more active in skill development, have strengthened 

coping capacity and assume community leadership roles through networking 

relationships with NGOs (Ashraf & Azad, 2015; Alam & Rahman, 2017). For instance, 

in Latin America women’s involvement is the key issue in social changes to leading to 

alleviation of poverty (Molyneux, 2002). Boserup (2007) suggested women’s 

contribution to agricultural industries that supported economic development resulted 

from links with NGOs. The role of social capital in networking, then, is beneficial in 

women’s empowerment during a disaster recovery phase (Ganapati, 2012). Similar 

scenarios were found in the last two decades in Bangladesh, where women’s 

involvement and networking with NGOs raised their economic sustainability through 

empowerment (Islam, 2016; Kabir et al., 2019). In a post-cyclone context, social 

capital and linking relationships enhance adaptive capacity in coastal communities 

through the social connections with outsiders (Adger, 2003; Khalil et al., 2020; Pelling 

and High, 2005).  
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This paper will examine the importance of these three forms of social capital (bonding, 

bridging, linking) in a post-disaster context where women’s contribution to adaptation 

may be enhanced through the connections with NGO. In particular, women’s active 

participation in interventions by aid organizations may be an essential support for 

adaptation actions and enhanced adaptive capacity in a post-cyclone context (Khalil 

and Jacobs, 2021). 
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3 Methodology and study area 

 

Figure 2: Gabura Union, the study location in Shyamnagar Upazila, Khulna 

Division. 

Source: Adapted from Banglapedia (2014), redrawn by author. 
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The study was conducted at Gabura Union42 (see Figure 2) under Shamnagar Upazila 

of Satkhira District in Khulna Division of Bangladesh (the detailed information is 

available in the author’s previous research, see Khalil et al., 2020; Khalil and Jacobs, 

2021). Gabura is located in the south-western coastline of Bangladesh and consists 

of an island surrounded by two rivers. The southern part of Gabura is on the fringe of 

Sundarbans (enlisted as UNESCO World Heritage Sites) (see Khalil and Jacobs, 

2021), the biggest mangrove forest in the world, which served as a bio-shield to protect 

the coast from cyclones and tidal surges. The Union covers an area of 85.5 square 

km and consists of 15 villages, with a total population of about 38,825 comprising 

approximately 7,500 households with almost equal male-female ratio (male - 19,307 

and female - 19,518) (Gabura Union, 2015). The area is frequently subjected to storm 

surges, cyclones, annual flooding, salinity intrusion and drought (Khalil et al., 2020). 

Gabura is one of the most disaster-affected unions in Shyamnagar (Gabura Union, 

2015). The households and houses were completely destroyed in cyclone Aila, which 

was a category 1 cyclone that affected 3.9 million people and resulted in 190 deaths. 

In particular, the storm surge of Aila devastated vegetation and damaged and 

contaminated drinking water sources due to soil salinity. Prior to Aila, the livelihoods 

of Gabura were mostly agriculture dependent, including fishing from local rivers, 

cultivating crabs, shrimps and natural resources extraction from Sundarbans. Post-

Aila, the Gabura landscape has changed due to drastic disruption of the island ecology 

and has affected the livelihood structure (Khalil and Jacobs, 2021). There was severe 

 
 
42 Gabura Union is isolated by two rivers Kholpetua and Kopotakha on northern and western boundaries. The 
southern part was formerly the world’s largest mangrove forest, the Sundarbans.  
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damage to croplands which devastated local food production and the land-based 

agricultural ecology was disturbed due to the storm surge, salinity intrusion and 

prolonged waterlogging (Gabura Union, 2015). The local ecosystem and natural 

resources of the Sundarbans were also depleted. This disruption changed the 

livelihood patterns, pushing population displacement (especially male migration to 

cities) by forcing new divisions of labour along lines of gender within and outside of 

the island (Mallick, 2014). Given these ongoing transformations, Gabura becomes an 

interesting case study to explore how women who remain in villages operate through 

links with NGOs.  

The fieldwork took place between January and April in 2016. Seven villages in Gabura 

(i.e. Dumuria, Chokbara, 9 no Sara, Chadnimukha, Napitkhali, Jhalakhali, Nebu 

Bunia) were covered in this fieldwork to encompass the diverse impacts and changes 

caused by Aila. Data were collected through a mixed method approach (i.e. qualitative 

and quantitative) (Creswell, 1999; Creswell and Clark, 2007) using face-to-face and 

semi-structured household interviews, a household questionnaire survey, focus group 

discussions, and ethnographic observations. The fieldwork involved key informant 

interviews with the local experts including the Chairman of Gabura Union, members 

of local government (e.g. Local Service Providers, Local Trainers), community based 

organizations (CBOs), local and international NGOs, academics, disaster experts and 

practitioners from a range of fields. All the participants were selected purposively. 

In total 110 household questionnaires survey were completed in seven different 

villages; among them male household members were absent in 66 cases, because 

they had migrated to nearby cities for livelihood opportunities. On average, 60% were 
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female households (aged 20-65, including the elderly and widows). A few participants 

were selected from the nearest Munshigang Union43 who were successful in 

household agricultural innovations and were recommended by NGOs. The focus 

group discussions were conducted in four villages to follow up the key themes that 

arose during structured and semi-structured interviews. Both male and female 

household members were invited, and participation of both genders was ensured in 

all FGDs; although the percentage of female participants was greater than males in 

FGDs. The data relevant to the understanding of women’s relationships and networks 

with the NGOs in future adaptation in the post-cyclone context are analysed in this 

paper.  

The three forms of social capital (bonding, bridging and linking) were examined by 

asking the participants to reflect on their relationships with family members, 

neighbours and outsiders in pre-and post-Aila contexts. The following three key 

questions were asked: before and after Aila, Q1. How strong was the relationship with 

family members? Q2. How strong was the relationship with neighbours? Q3. How 

strong was the relationship with outsiders? 

Questionnaire survey data on the three forms of social capital were tabulated 

according to gender. These data were depicted as a histogram using Microsoft Excel. 

The change in distribution of the proportions of social capital components before and 

 
 
43 Munshigang Union is located in Shyamnagar Upazila of Satkhira district. It is an area of about 39 square km 

with a total population is about 31832 with 7206 households. The livelihood is mainly agriculture and fishing and 
involved day labourer. The union is separated from the Sundarbans by a river name Malonchi (Profile of 

Munshigang Union, 2014). 
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after cyclone Aila was tested using a Chi-Squared test of independence at P=0.05. 

Semi-structured interview data were translated and transcribed and underwent 

thematic analysis.  

 

4 Results: Social capital typology and gendered relationships in 

post-cyclone context 

The analysis of field survey data showed that respondents rated the strength of the 

three types of social relationships (bonding, bridging and linking) differently before and 

after Aila. Both the magnitude and direction of these changes were influenced by 

gender. Figure 3 shows the results in a histogram as percentages (%) and Figure 4 

shows chi2 analysis of the observed distribution of respondents who rated each of the 

three types of social capital as ‘strong’ before and after cyclone Aila differed from the 

expected distribution.
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Figure 3: Participants (%) that rated each of the three types of social capital as ‘strong’ before and after cyclone Aila.  

Source: Household questionnaire survey data result at Gabura union, 2016 
 

 (Continued to the following page in Figure 4) 
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Figure 4: The Chi2 analysis of the observed and expected distribution that rated by participants (%) each of the three types 
of social capital as ‘strong’ before and after cyclone Aila. 

Source: Household questionnaire survey data result at Gabura union, 2016 
 
 

Observed Percentages
Categories 1 2 3 4 5 6 Row totals 1 2 3 4 5 6
Condition 1 70 40 40 60 20 70 300 Condition 1 53.8 53.3 53.3 52.2 28.6 60.9
Condition 2 60 35 35 55 50 45 280 Condition 2 46.2 46.7 46.7 47.8 71.4 39.1

Column totals 130 75 75 115 70 115 580 Column totals 100.0 100.0 100.0 100.0 100.0 100.0

Expected
Categories 1 2 3 4 5 6
Condition 1 67.241379 38.793103 38.793103 59.482759 36.206897 59.482759
Condition 2 62.758621 36.206897 36.206897 55.517241 33.793103 55.517241

Computing Chi-squared
Categories 1 2 3 4 5 6
Condition 1 0.1131742 0.0375479 0.0375479 0.0044978 7.2545156 1.8595702
Condition 2 0.1212581 0.0402299 0.0402299 0.004819 7.7726953 1.9923967

Sum: 19.278482
df: 5
P-value 0.0017055
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For bonding relationships, out of 66 female respondents, 70% identified bonding 

(within families) relationships as ‘strong’ before cyclone Aila. After Aila, this proportion 

had declined to only 40% among females. There was a similar pattern for males, with 

60% and 35% of 44 respondents rating bonding relationships as strong before and 

after Aila respectively.   

For bridging relationships (among neighbours), the pattern was reversed with 40% 

and 60% of female respondents rating bridging social capital as strong before and 

after Aila respectively.  This change was similar for males where bridging relationships 

were strong before Aila for 35% of respondents and for 55% after Aila.  

Linking relationships (with outsiders), showed a markedly different pattern that was 

gender specific. For females, strong linking relationships were more common after Aila 

than before, while for males the reverse was observed. Only 20% out of 66 female 

respondents identified linking with NGOs as strong relationships before Aila, whereas, 

after Aila this percentage increased to 70% of respondents. Males rated their linking 

relationships as stronger before Aila than after the cyclone. 

The survey findings on social capital relationships were explained through qualitative 

evidence from interviews and focus group discussions. 

 

4.1 Linking relationships 

Before Aila, women had less connection with NGOs, and the economic opportunities 

such connections may bring were not explored. As a result of Aila’s disruption and 

their husbands’ relocation to cities, women sought opportunities for greater inclusion 
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and engagement in public participation. Eventually, women in Gabura began to pursue 

employment outside of homes in search of new food production techniques (e.g. tower 

method farming, bed farming, macha cultivation, composite farming system) for food 

security (Khalil et al., 2020). NGOs provided the necessary start-up supports (e.g. free 

handloom products) and also assistance to access markets for selling products. 

Women’s involvement with NGO’s significantly increased after Aila and they were 

successful in developing economic opportunities. For example, Jasmine describes her 

relationship with NGOs: 

“Initially our husbands didn’t trust in NGOs. Their friendly 

behavior convinced us to trust them. They helped us and teaught 

us some salt tolerant agriculture methods and provided us with 

seeds. I took up the challenges and worked with an NGO as a 

local service provider (LSP) and lead other women in my village 

on salt tolerant farming method. At first our production was slow 

due to saline soil. After 5 years of Aila, we are able to meet our 

expectation. Our success is able to change the tone of our 

husbands; our men are happier now, feel less burdend for the 

family and help us sell products in market. My husband 

appreciates me and encourage me to grow more even better.”   

[Jasmine, 45 years old female, household head] 

The consequences of cyclone Aila encouraged women to be linked through networking 

relationships with NGOs that enabled the transfer of local knowledge to adapt to future 

climate change. With external support, largely through NGOs, the women have 
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become the key actors in mobilization of local knowledge, in network building and 

establishment of trust through their ability to form effective networks to trial, adopt and 

promote adaptation strategies.  A NGO officer stated:   

“These women have leading capabilities to make decision. If they 

[are] empowered respectably, they could be great innovators 

through knowledge acquisition. We need to scale up these 

women through mental support. If we could connect with this 

climate affected women regular through material support, and 

proper train up on CSA [Climate Smart Agriculture] 

demonstration, they could ensure their food security and turn this 

grey island green” 

[NGO officer] 

Another NGO staff member regularly supported women in Chokbara village. Rekha, 

a resident of that village, described her development of trust with NGOs:  

“I’m working as a local trainer in Chokbara village, keeping in 

touch with the women of the community and noted their problem 

in a regular note book. At each monthly meeting we share our 

problems and ideas with our friend [an NGO staff] since 2013. 

Our relationship grows stronger over time as a family member. 

He trained us on fish aquaculture, climate smart agricultural 

[CSA] farming and concern us other social issues (e.g. risk of 
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early marriage for adolescent girls). We, the women of Chokbara 

village are working with him like a big family.” 

[Rekha, 36 years old female] 

Previously women were found to be routinely marginalised, making it difficult for them 

to negotiate the existing patriarchal connections inherent in local government positions 

dominated by males and which also dominated the linking relationships to NGOs. In 

some cases, women could not rely on community, local government and local leaders, 

because of uneven allocation and distribution of disaster relief. Instead, they had to 

develop new connections and trust with outsiders (i.e. NGOs). This finding is similar 

to the situation reported by Aase (2019) following cyclone Sidr (2007). The links with 

outsiders became more important for these marginalised women than bridging social 

capital with their local community, as the distribution of cyclone relief by NGOs was 

less prone to nepotism. Shahana explained: 

“We the women of Nebu Bunia village don’t rely on Union 

Chairman and local members rather we have trust in NGOs. Our 

village is far from the embankment; we are less benefitted; 

sometimes financial reliefs from any media do not reach our 

village. Those who maintain better connection with Chairman or 

NGOs get more access to relief and money.”  

 [Shahana, 43 years old female]  

NGO staff reported finding relationships with male community members difficult to 

establish. Household interviews also suggested that, in the context of Gabura, where 
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there was little land unaffected by seawater inundation to allow rapid re-establishment 

of food production immediately after Aila, male members started to look for short term 

financial gain rather than knowledge acquisition on disaster preparedness and 

appeared less interested in training and skills development. To them women were less 

busy at home. A male respondent stated:  

“Train up on climate change is like schooling a child, wastage of 

time; other responsibilities we need to do, such as income 

generation for our family. Our women have plenty of time to be 

schooling and sit idle.”  

[Rahman, 55 years old household head] 

The statement illustrates the patriarchal mind-set of village males in the post-Aila 

recovery period. An NGO officer in Chokbara village described the relationship with 

the male community members: 

“It is really hard to work with the male community members. They 

are very much irregular in monthly meetings. They are less 

interested in any new climate adaptation ideas. Therefore, we are 

not recruiting any new male members on a leading role in our 

regular program. Rather we are involving many more women 

who are interested in working with us and learning new adaptive 

ideas to survive future climate change.”  

[NGO officer] 
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4.2 Bridging relationships  

Bridging relationships flourished in the post-Aila period in two ways. First, in the short- 

term, women established bridging connections with their community of neighbours by 

sharing foods and household belongings. Such practices maintained strong 

relationships in the absence of key income earning members of the family. Nuri 

recalled her memories that taught her a lesson in survival with less resources and 

strengthened her ties to neighbours. She explained: 

“Aila collapsed our life and livelihoods. We live without food and 

water and our home and lands were completely submerged. We 

leave everything behind and forced us to take shelter at the top 

of the embankment. Leaving in those makeshift shelters with 

three children wasn’t easy, we somehow learned to live with little 

food and few resources. We, five family members and three 

neighbours were by our side, it was our strength. We started 

living in a single small room, you can’t imagine how hard we lived. 

But our relationship with our neighbour has become stronger” 

 [Nuri, 35 years old female] 

Secondly, women established bridging relationships with other women through the link 

with NGOs, which fostered economic wellbeing in the post-cyclone context. Moreover, 

economic opportunities were strengthened through women-to-women connections in 

the neighbourhood. These sharing attitudes encouraged women to use their local 

knowledge and limited resources in agricultural production and other income 

producing opportunities, such as manufacture of handicrafts. In the post-Aila period, 
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women made social connections through bridging relationships with their neighbours. 

Bridging relationships often provided not only material support but also mental 

support. For example,   

We shared our belongings, food, and help each other selflessly. 

In the absence of my husband, my neighbour Rekha involved me 

in their shared group and kept me alive by occupying some way. 

The platform gave me mental support, sometime money or 

resources or even sometimes we just talked and shared our 

problems, so we couldn’t lose hope. NGOs have taught us how 

to do things more efficiently. I’m glad that I can make some 

money from this shared platform for survival. It’s a women’s 

platform where we share all the problems and successes in 

everyday life.” 

[Alo, 38 years old female] 

In contrast to women, men behaved differently in maintaining bridging relationships. 

Their relationships were often ‘political’ in nature with like-minded peers (such as 

affiliation with political parties) in the neighbourhood. The benefit of maintaining these 

types of bridging relationships appears to lie in increased opportunities to access 

disaster relief coming to the village through NGOs. For example,   

“I always go to the community clubs, play carom board, discuss 

relief opportunities with my friends and get better information 

about other jobs. Sometimes I engage in discussion with 
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community leaders and chairman and have better access to 

opportunities.” 

[Mazid, 45 years old male household] 

For the males who remained in the village the nature of bridging relationships was 

altered and their links with NGOs tended to be transactional. Their bridging 

relationships often involved being present and appearing to be passive in social hubs 

(e.g. smoking idly in the tea stall). However, this was not always the case with some 

men supporting their wives’ new income and food producing activities, which led to 

more active engagement with neighbours and information sharing with wives. So, the 

nature of the relationships of men and women with NGOs were different. Men engaged 

in bridging activities to get access to NGO support in the form of aid and relief supplies 

(transactional). Women engaged with NGOs to share knowledge with and through 

their bridging networks (relational). 

 
 

4.3 Bonding relationships 

Bonding relationships are an important element in the rural social context of 

Bangladesh. Our findings revealed that cyclone Aila resulted in changes to bonding 

social capital as, following Aila, many male community members travelled to outside 

of local villages for jobs. For example, Nuri stated: 

“I rarely go out and work outside without my husband. Now, I 

have started working as a day labourer to survive and keep my 

two children alive. My husband went to Satkhira, the nearest 

town to look for a job after Aila. About three months later I was 
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informed through my neighbor that he was moving to Dhaka and 

suddenly I lost all contact.” 

[Nuri, 38 years old female] 

The husband’s relocation to the city for paid employment opportunities appears to 

have weakened the family’s bonding relationships through infrequent communications 

and weaker family ties. Approximately, 20% of the 66 female participants indicated 

through the questionnaire survey that their husbands visit the family about every six 

months. There were reported instances of husbands starting new families in another 

city and not returning to Gabura. In the absence of the husband, the females often 

assumed the role of household heads and played a key role in maintaining bonding 

relationships with family members. More frequently women were required to find ways 

to maintain families, as often their husband’s remittances failed to cover the household 

expenses. In absence of their husbands, women’s role in family support was elevated 

and they were required to adopt new income solutions outside of homes. The 

relocation of the male family members as a consequence of Aila stimulated women to 

seek a range of alternative livelihood opportunities both within and outside of the 

home. For example, Nuri elaborated, 

“After 5 years of Aila, I found a way to survive in absence of [my] 

husband. I got some training by being involved in the community 

women shared group. Sometimes, we (me and my elder 

daughter) make a source of money [income] from home by 

making handicrafts (i.e. fish nets, mats) and sell the products in 
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the weekly market. My two daughters (15 and 10 years old) are 

involved in other household chores and reduce my work burden.” 

[Nuri, 38 years old female] 

Nuri’s struggle and success were an inspiration to other women in Gabura community. 

Here, bonding relationships were strengthened through showing responsibility by 

taking care of other family members.  

In some cases, alternative scenarios were observed in Gabura. For example, the type 

of bonding between husbands (who were in the villages) and family changed and 

became stronger. Males began working with their wives to develop new economic 

opportunities to support the family group (i.e. agricultural demonstrations). Such 

economic opportunities were explored as women tended to become more active in 

supporting their families by engaging in outside work with their husbands, thus the 

bonding relationship was strengthened differently from the typical husband-wife family 

relationships. Rani, for example, was a resident of the nearest union of Munshigang 

in the village of Harinagar Bazar and had been involved in agricultural production with 

her husband since 2011 after Aila. She became a role model for other women in the 

village. She stated, while proudly showing her small patch of land:  

“My man is always helping me with household work. After Aila he 

didn’t move to cities for a job, rather he involved me with 

agricultural demonstration. We took some training together on 

climate smart agricultural [CSA] farming by NGOs. We started 

working to transform our saline soil into an agricultural land. Our 

production was slow, but we didn’t lose hope. After five years of 
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Aila, we have reached our satisfaction. This year (2016), we grew 

20 kg of squash and other salt tolerant vegetables (e.g. eggplant, 

bitter gourd and chilli). After meeting our daily needs, we sold the 

rest of the vegetables at a local weekly market.”  

[Rani, 40 years old, female] 

In summary bonding relationships declines after Aila where family ties are disrupted 

through male migration. Over time, however, women often took the responsibility for 

maintaining their family relationships and played an important role in maintaining 

bonding relationships. When the husbands remained in Gabura after Aila with the 

family, the bonding relationships changed and strengthened as some women were 

afforded greater freedom to work with their husbands inside and outside of home (e.g. 

in agriculture based on some training activities). A NGO officer stated,  

“We support women in alternative livelihoods through training 

activities. This ensured their food security, a source of financial 

help to keep the family together. In rebuilding their family bonding 

ties, it is important to keep linking relationship with us (NGOs) 

and establish bridging ties with neighbourhoods. Because 

women get outside information through us (NGOs) and this 

relationship has helped strengthened family bonding [to be] 

otherwise family will be disintegrated.”  

[NGO officer] 

Table 2 provides a summary on the effects of cyclone Aila on the three forms (bonding- 

bridging-linking) of social capital relationships. 
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  Table 2:  Summary of social capital relationship (before and after Aila) 

Relationship Before After 

Bonding relationship  

(family /immediate 
relatives) 

Women always maintained family 
bonding relationships, however, 
efforts remained mostly 
unrecognized. 

Men less involved in family bonding, 
mostly rely on female household 
members in the family.  

Strengthened among women (in absence of men through migration for 
employment). 

Climate change forced women to take on more household workload 
compared to men (i.e. water and other natural resources collected from 
natural settings to survive.) 

Women began supporting the family and male partners with new income 
opportunities (e.g. food production), strengthened bonding relationships in 
some families.  

Overall, family bonding was initially weakened due to husband’s migration 

Bridging relationship 

(neighbourhood/ local 
community) 

  

Maintained at household level 
through sharing belongings but not 
appropriately mobilized to formulate 
effective adaptation strategies. 

Male members maintained these 
relationships through community 
religious institutions (such as, 
mosque, madrasa) 

Well organized through creation of women’s group and shared economic 
practice through the connections with NGOs.  

Sharing their local knowledge experiences in the regular meeting place; 
resulting in grassroots innovation applied to agricultural production and 
handicrafts sector. 

For some men who remained in the village, the nature of bridging 
relationships was altered through women’s engagement with neighbours in 
a knowledge sharing platform. 

   (continued) 
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  Source: Household questionnaire survey and face-to-face interviews at Gabura Union, 2016 
 

Table 2 (continued)   

Relationship Before After 

Linking  

relationship 
(Outsiders, NGOs) 

Women had very minimum 
involvement and limited networks 
with outsiders due to social 
restrictions 

Men had closer relationships with 
outsiders to allow access to financial 
resources and development aid.  

Strong relationships among women with NGOs and outside actors to work 
with and build on new strategies and opportunities for empowerment and to 
support the family and community.  

Economic opportunities explored through the women’s empowerment. 

Some men who remained in the village developed relationships with NGOs 
and in partnership with their wives became involved in shared farming 
activities to secure food.  
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5 Discussion  

This chapter contributes to a wider rethinking of women’s role in social capital 

relationships through network building with NGOs. Underpinned by a range of 

behavioural studies in development contexts, women emerged as having an important 

role in adaptation challenges to climate change, through their contributions to local 

economic prosperity stemming from connections to external actors (Alam and 

Rahman 2017; Masud-All-Kamal & Hassan 2018; Patt et al. 2009). These changes in 

local connections were particularly important for women because of their husband’s 

search for new economic opportunities outside of their hometown weakening bonding 

relationships in the Gabura community.  

In post-Aila Gabura, linking social capital was found to be important in adaptation 

through networking relationships with NGOs. These ties appeared to be key 

components to overcoming the gender gap among male and female counterparts 

towards new economic opportunities. Similar findings examined by Cummings et al., 

(2019) in the cyclone Sidr context, demonstrated that linking social capital at 

grassroots level was the key component for exchange of new knowledge and provided 

access to resources. In Gabura, NGOs played a significant supportive role for these 

vulnerable women in taking initiatives towards climate adaptation after Aila. The 

transparency of NGOs in the distribution of aid relief has been shown to engender 

public trust (e.g. Armstrong, 2005), and women in Gabura indicated that it was an 

important element in establishing strong linking relationships following Aila. In some 

cases, villagers reported being isolated from relief networks due to a lack of transport 

and communication. Moreover, individuals, most often males, who maintained better 
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connections with village officials, had greater access to resources and relief from 

NGOs, (e.g. Bakshi et al., 2019). Such kinds of nepotism in cyclone preparedness 

slow down adaptation efforts (Mahmud & Prowse, 2012). These findings suggest that 

the nature of the relationships of men and women with NGOs were different. Male 

relationships with NGOs appeared to be largely transactional and related to obtaining 

access to NGO support in the form of aid and relief supplies. Women engaged with 

NGOs in a more relational manner to share knowledge with and through their bridging 

networks (Agarwal, 2000). We suggest equal engagement in training workshops could 

enhance gender inclusion and encourage wide participation in community leadership 

roles, although the motivations for participating in such events may be gender specific. 

Following examples of Azim and Sultan (2010), Lowndes (2004) and UN Women 

(2014), appropriate policy support and equal gender access and participation in 

climate related programs may enhance the leadership potential in women through 

empowerment and can balance each gender’s contribution to successful adaptation. 

Overall, opportunities for women that can accrue from connections between 

community insiders and outsiders will likely be enhanced when the linking social 

capital relationships are more flexible. 

The bridging relationships among women in Gabura were also critical to recovery. 

Women established strong bridging connections to neighbours through sharing 

belongings and other necessities. Bridging relationships among the community of 

women in Gabura improved with the establishment of new platforms as important 

mediators of local knowledge sharing and effectively mobilised opportunities for 

economic development. Thus, the community benefitted by being equipped with new 

ways to face climate change consequences. Islam and Walkerden (2014) have 
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identified that bridging and bonding relationships can fail after natural disasters. My 

findings suggest that although these networks initially failed (or at least were 

substantially weakened), they recovered where linking connections were established, 

with flow on benefits to the wider community. For example, in the absence of their 

husbands, the female household heads played a key role in maintaining family 

bonding relationships to support their households through the linking ties with the 

NGOs. In addition, some men were able to see the benefits of altered gender roles in 

family support as new livelihood opportunities (e.g. local food production) emerged.  

Consequently, over the long run, bonding relationships were strengthened as men 

frequently assisted their wives’ entrepreneurship.  

For example, Figure 5 summarises the three forms of social capital among women in 

the post-cyclone context. 
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Figure 5: Summary of how the three forms of social capital operate in a post-
cyclone context.  

Source: Pictures were taken by author in 2016, and the inside framework concept is 

adapted from Aldrich (2011) and redrawn by author. 

Bonding relationships operate at household level within the networks among family 

members; for example, women and children were involved in household activities, 

water resource management and fishing (Figure 5 a, b and c). Bridging relationships 

work in between networks; for example, women working with other neighbourhood 

women in producing handicrafts (Figure 5 d, e). Responding to opportunities to form 

linking relationships in the post-Aila situation, women in Gabura established strong 

linking relationships and new social networks with the NGOs for local knowledge 

acquisition and sharing and access to place-based resources, resulting in new 
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adaption strategies and grassroots innovation, examples also reinforced in previous 

studies (Khalil et al., 2016; 2020; Khalil and Jacobs, 2021). For example, improved 

small scale handicrafts businesses at home, salt tolerant agricultural innovation and 

the emergence of working outside of home as day labourers (Figure 5 e, f and g) 

created access to markets and overall economic development, which further 

strengthened the bridging and bonding networks. Through the NGO support, 

community women came together to share their local knowledge and the NGOs 

offered tailored training to empower women (Figure 5 h, i) and provided funds where 

required. 

In general, women are highly vulnerable to extreme climate events in Bangladesh 

(Cannon, 2002; Rahman, 2013). Most women in Gabura are the victims of climate 

related extreme events; despite this they continue to contribute to domestic 

responsibilities within resource constraints. Female survey participants indicated that 

following Aila their husbands visited the family infrequently, with some losing contact 

over time as they established new families in other cities. These families also suffered 

an economic crisis following Aila because they failed to receive regular remittances 

from husbands (Mallick, 2014). In Gabura, overall, the altered gender relationships 

following cyclone Aila contributed to all three forms of social capital (i.e. bonding, 

bridging and linking) in the community; a similar perspective was recently described by 

Masud-All-Kamal and Hassan (2018). In the aftermath of the cyclone, women’s 

involvement in linking networks altered the historically existing gender inequality of this 

coastal Bangladesh community. Such change may be part of a wider societal trend as 

other published examples of changed gender roles in an Asian context found women 

and girls to play increasingly positive roles in leadership, skills development and 
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income generation (e.g. Boserup, 2007; Giri, 2017; Jost et al., 2016). The hardship of 

Aila stimulated women to rebuild their lives through reinforcing trust and network 

relationships with NGOs to adapt to climate change. Women’s roles were transformed 

significantly through involvement in working outside of home for food security 

especially in the absence of their husbands. As a result, the overall scenario is being 

transformed from an existing vulnerable situation to greater economic security through 

skill development and empowerment of women.  

 

6 Conclusions 

This study speaks to the need for a clear gender inclusive/sensitive approach to post 

disaster intervention which can focus more on linking networks than previously as a 

social capital domain where women are traditionally less likely to participate. We argue 

that NGOs should focus more on women who are eager to build their capacity and 

have a stronger motivation towards relational interactions with flow on benefits to the 

general community. If women work better in the linking domain, the positive outcomes 

will expand to enhance the other forms of social capital. The best ways to address 

viable recovery options that simultaneously support adaptation pathways and that 

bridge gender relationship gaps through better links with NGOs are still under debate; 

with emerging examples of the roles of NGOs in adaptation pathways at grassroots 

level (e.g. Desai, 2002; Mercer, 2002). In this case, prior to Aila, most female members 

in the village indicated they concentrated primarily on family relationships. However, 

following the cyclone local NGOs provided the impetus for women to search for ways 
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to survive, and now, 6 years after the cyclone, their struggle is becoming a distant 

memory. 

To conclude, the post-cyclone Aila experiences at Gabura present fresh perspectives 

on women’s role in coastal village communities to develop connections with outsiders 

that can contribute significantly to adaptation. This is a contrasting perspective to the 

cultural stereotypes in coastal villages in Bangladesh. We conclude that the forms of 

social capital (i.e. bonding, bridging and linking networks) operated differently here 

after a major disaster due to husband’s migration, whereas women remained in place. 

This situation created opportunities for women to ‘step out of home’ and link with 

NGOs. Over time, these linking relationships contributed to strengthening the bonding 

and bridging relationships within communities in various ways. These findings present 

a more nuanced understanding of how gender-based social capital is built to 

reproduce new adaptation strategies in a post-cyclone context where women are key 

contributors. Policymakers should pay more attention in designing policy-making on 

women’s roles based on social capital and gender relations in a post-disaster context.  
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Chapter 07:  Understanding place-based adaptation of 

women in a post-cyclone context through place 

attachment  

Chapter seven was published as an article in the journal ‘Environmental 

Development’. This chapter focuses on the women’s place-based adaptation through 

using place attachment theory to examine the utilisation, substitution and 

transformation of livelihood capitals in adaptation in a post-cyclone context. This 

chapter answers the following sub research question: ‘How does place attachment 

contribute to women’s use of livelihood capitals for adaptation in post-cyclone 

context?’ The data were collected based on qualitative analysis through semi-

structured and key informant interviews and focus group discussions. The theory of 

place attachment is described and the roles of local livelihood capitals that influence 

women’s place-based adaptation in post-cyclone context is explored. The paragraph 

below adds some clarifications that were not resolved within the publication. 

• Some conceptual ideas were developed in previous work on place attachment 

in Khulna Rupsha slum (see Appendix XIII, of this thesis, see Khalil and Jacobs, 

2016), which are not only about Bangladesh, but also demonstrate that place 

attachment is not confined to rural areas where a clan may have dwelt for 

generations.  

• 110 is the number of respondents to the questionnaire survey. Whereas the 

fieldwork involved key informant interviews (43), the participant categories were 
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not mentioned in this chapter. Some further details about FGD are available in 

chapter 3, Table 3.7 

• The embankment is the main transport connection inside the village and to 

protect the villages from the flooding. Breaking of the embankment in several 

places in Gabura may have exacerbated long-term inundation (for up to 2/3 

years), causing widespread salinization of the island’s surface soils, and as a 

result, the destruction of agricultural land (Khalil et al., 2020). 

• The geographical location of Figure 4 under ‘place’ box of this published paper 

will be in the south-west corner. A request for correction has been sent to the 

journal’s editorial team for the final publication. 

The published paper is attached in the following pages. 
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Chapter 08: General discussion  

This chapter integrates the findings presented in previous chapters (Chapter 4, 5, 6, 

and 7) leading to the conclusions of my thesis. The chapter triangulates the discussion 

of the three findings chapters with a particular focus on gender perspectives to 

understand adaptation challenges to climate change confronted by poor coastal 

women in Bangladesh in the post-cyclone Aila context. In response to Gabura 

women’s roles in adaptation to climate change this thesis contributes empirical 

evidence to existing knowledge in four conceptual areas: 1. the role of local knowledge 

for grassroots innovation, 2. the contribution of linking social capital and its 

development between marginalised women and NGOs, 3. the role of place attachment 

and 4. access, use and transformation of livelihood capitals in place-based adaptation 

of women.   

Each findings chapter reviewed the relevant literature and addressed an overarching 

research question and four subsidiary questions (see Chapter 1).  The overarching 

research question asked:  

‘What is the contribution of local knowledge and social capital to women’s place-based 

adaptation in post-cyclone context of Bangladesh?’ 

The subsidiary questions were asked:  

SRQ 1: ‘How does local knowledge contribute to the creation of grassroots 

technologies?’ – Chapter 4 addressed this question.  
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SRQ 2: ‘How do women contribute to grassroots innovation through local knowledge 

dissemination and building network relationships with NGOs?’ – Chapter 5 covers this 

question.  

SRQ 3: ‘What is the role of linking social capital in helping to reconstruct other forms 

of social capital to support women’s adaptation in post-cyclone context?’ – Chapter 6 

covers this question.  

SRQ 4: ‘How does place attachment contribute to women’s use of livelihood capitals 

for adaptation in a post-cyclone context?’ - Chapter 7 covers this question.  

Empirical evidence was gathered to address these research questions through a 

mixed method approach in a case study located at Gabura Union in the Sundarbans 

region of coastal Bangladesh (Figure 3.1, in Chapter 3), an area frequently ravaged 

by cyclones.  

Chapter 4 was a published book chapter that identified how the roles of local 

knowledge and community trust contributed to grassroots innovation to climate 

change adaptation (Khalil et al., 2016). First findings chapter, Chapter 5, explained 

how the roles of local knowledge and types of social capital contributed to women’s 

grassroots innovation as adaptation in a post cyclone context (Khalil et al., 2020). 

Second findings chapter, Chapter 6, examined the three forms of social capital 

(bonding, bridging and linking social capital) to understand the importance of linking 

relationships between the community of women and NGOs in supporting adaptation 

responses. Third and final findings chapter, Chapter 7, explored women’s place-based 

adaptation in the coastal settlements of Gabura, Bangladesh through the lens of place 
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attachment theory and its influence on access, utilisation and transformation of 

livelihood capitals in pursuit of alternative livelihood options.   

The following section provides a scaffold to structure the overall lessons in the thesis 

that were discussed in the key findings chapters. Finally, I wrap up the discussion by 

acknowledging some limitations of the study and suggest some recommendations for 

future research. 

 

8.1 Local knowledge and grassroots innovation 

Chapter 4 (published chapter, see Khalil et al., 2016) identified grassroots 

technologies (see Appendix XI: Grassroots technology and local responses) are the 

outcomes of local knowledge and community’s trust (i.e. social capital) in climate 

change adaptation. This chapter partially addresses the broad research question and 

a sub research question, SRQ 1: ‘How does local knowledge contribute to the creation 

of grassroots technologies?’. I identified a range of grassroots responses in the 

villages of Gabura, frequently the result of local interventions through NGO assistance 

that included: development of alternative livelihoods, food production, health, water 

and sanitation, and construction of shelter, housing and embankment dwellings (see 

Table 21.1, Chapter 4). In Gabura, to cope with climate extreme events under severe 

resource limitations, grassroots technologies emerged from autonomous adaptation 

processes under severe resource limitations, with planned adaptation playing only a 

secondary role in supporting these adaptive responses in the context of Bangladesh. 

Chapter 4 concluded that for poor coastal people with limited access to physical and 

financial capital, adaptation depends on the available natural resources (Adger et al., 
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2003) and local knowledge that can be assets in creating grassroots technologies 

(Alam et al., 2015), coupled to social support from policymakers in capacity building 

and decision-making processes (Pelling and High, 2005; Mercer et al., 2007). This 

chapter concludes with a conceptual framework (Figure 21.1 in Chapter 4) that links 

local knowledge, social capital and climate change adaptation to understand 

autonomous adaptation as an important aspect of grassroots innovation for poor 

coastal community’s adaptation strategies in a post-cyclone context. 

However, communities often fail to appreciate and trust their innate adaptive capacity, 

often latent until activated by an extreme weather event. For example, during this initial 

pilot field study, I observed that, while often unacknowledged because of their 

traditionally limited role outside of their domestic setting, women in Gabura made a 

substantial contribution to grassroots innovation. This situation led me to a deeper 

examination of women’s contribution to grassroots innovation for adaptation 

challenges through understanding of women’s role and their capacity for leadership 

through the contribution of social capital and based on their traditional local 

knowledge, described in Chapter 5. 

 

8.2 Exploring female contribution to grassroots innovation  

To better understand women’s adaptation to climate change, Chapter 5 (published 

paper, see Khalil et al., 2020) described the roles of local knowledge and social capital 

that contribute to grassroots innovation by women. This chapter discussed Gabura 

women’s changing roles and their contributions to climate change adaptation 

challenges in the post-cyclone Aila context. The hazard associated with an extreme 
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climate event, such as cyclone Aila, provides an essential trigger for innovation 

(Nelson et al., 2007). However, my findings indicate that in the traditional patriarchal 

village system, women in Gabura were bound by their culture and had limited decision-

making power. Women were socially and structurally marginalized both inside and 

outside of their homes. Moreover, women generally are less informed about disaster 

preparedness, and have limited opportunities for education and skill development; the 

findings are consistent with a range of other studies (e.g. Alam and Rahman, 2014; 

Dankelman, 2008; UN Women, 2014).  

In the post-cyclone context, women in coastal settlements faced economic hardship 

and food insecurity in absence of their husbands (Mallick and Siddiqui, 2015). Due to 

male household member’s migration to cities, Gabura women found the degree of 

change possible within their domestic premises to be inadequate as adaptation 

strategies. Their survival often depended on overcoming traditional social norms. Male 

migration to cities in the post-disaster context created social and economic voids in 

the community that women were required to fill as survival strategies, findings 

consistent with those of Bernzen et al. (2019) and Ganapati (2012). So, the 

devastating situation of cyclone Aila stimulated Gabura women to move away from 

the local norms of domesticity and undertake significant transformative adaptation 

challenges through local knowledge sharing with other women and knowledge 

exchange with NGOs.  

Adaptive strategies differed between household men and women. These strategies 

were explored through the fieldwork and walking interviews, in which Gabura women 

emerged as role models of adaptation through their intimate links to the domestic 
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context and their willingness to engage with the outside world. With external support, 

largely through NGOs, they became key actors in mobilization and sharing of 

knowledge through their ability to form effective networks to trial, adopt and promote 

adaptation strategies. In support of these findings, other researchers (e.g. Chhetri et 

al., 2010) have theorized that successful innovation and adoption of new technologies 

is the product of local social and economic resources leveraged by institutional 

arrangements.  

To address the research question SRQ 2: ‘How do women contribute to grassroots 

innovation through local knowledge dissemination and building network relationships 

with NGOs?’, this chapter revealed that changes occurred in Gabura women in the 

post-Aila context, in three areas: 1. changed roles for women in the community; 2. 

acquisition and sharing by women of new knowledge; and 3. leveraging forms of social 

capital (particularly bridging and linking relationships) in support of adaptation 

strategies. The changing nature of women’s work outside of home and their 

involvement in diverse livelihoods options increased their contribution to adaptation 

through their changed roles. Women were instrumental in building social capital and 

trust at multiple scales, especially with NGOs, and finally through mobilization and 

sharing of local knowledge.  

 

8.2.1 Changed gender roles based on local knowledge and social capital 

In general, women in the developing world, especially in coastal areas, are considered 

highly vulnerable to climate-related extreme events (Cannon, 2002; Dankelman, 
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2008). While the hardships of extreme climate events are undoubtedly severe, they 

can stimulate significant changes in gender roles to adaptation; lived experience of 

natural hazards, such as cyclones and flooding, are recognized as strong drivers of 

adaptation (Pelling, 2010). My findings indicated that women began to perform roles 

usually played by their husbands before Aila. Specifically, Gabura women found work 

outside of their traditional domestic duties including increased engagement in 

domestic food production, in fishing and crab production, in cultivating vegetables 

tolerant of soil salinity (see Appendix XII: Female contribution to agricultural innovation 

in salt-based soil), in producing household organic fertilizer and applying it to 

remediate salinized soils and producing clay stoves fuelled from local materials. In 

keeping with the findings of others, (Baden et al., 1994; Dankelman, 2008; Denton, 

2002; Jordan, 2019), I found that prior to Aila the women of Gabura were largely 

confined within their domestic context because of deep religious and cultural 

boundaries. However, after Aila, some women developed small-scale industry 

producing traditional handicrafts based on local knowledge to improve their financial 

situation, similar examples are drawn by other authors (e.g. Alam et al., 2015; Alam 

and Rahman, 2020; Barua and Rahman, 2017) who have reported the important role 

of local knowledge in adaptation to climate change.  

 

8.2.2 Roles of local knowledge and social capital 

Local knowledge is the community’s traditional knowledge that is transmitted orally 

over generations. In common with previous studies the concept of local knowledge 

used in this study is derived from traditional or cultural knowledge which is transmitted 
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orally among the community over generations (Agrawal 1995b; Ellen et al., 2000; 

Feldman & Welsh, 1995; Sillitoe, 2006; Warren & Cashman, 1988). Gabura women 

were a rich resource of local knowledge through the long-time lived experience of their 

environmental surroundings. In the post-Aila situation, to secure their livelihoods and 

for food production, Gabura women utilized their agency to combine their place-based 

knowledge and understanding of their situation with knowledge acquired from NGOs. 

To support household food production on saline soils, Gabura women participated in 

training activities, which allowed them to capitalize on local knowledge, and acquired 

new knowledge from NGOs ensuring they became adept in agricultural innovation (Fig 

3, Chapter 5). These adaptation techniques improved household finances through 

access to markets with NGO support. These kinds of adaptation strategies through 

entrepreneurship improved women’s lives and livelihoods (Joakim & Wismer, 2015; 

Roy, 2012), and made them more resilient to be prepared for the future climate 

stressors through strengthened social capital (Aldrich, 2012; Aldrich and Meyer, 

2015).  

Social capital is identified as an important asset for developing countries described in 

various dimensions (e.g. norms, values, trust, connections, networks and relationship) 

(Adger, 2003; Bourdieu, 1989; Coleman, 1988; Cretney, 2018; Meyer, 2018; Narayan, 

1999; Putnam, 1995; Woolcock, 2004). For the Gabura coastal community, social 

capital worked in both attitudinal and structural dimensions from a gender perspective. 

For example, in post-cyclone context in comparison to women, men were less inclined 

to see value in training and skills development, less attached to place and emphasized 

the values of financial capital. Some scholars (e.g. Ostrom & Ahn, 2009; Woolcock, 

2001) suggest that in relation to structural aspects of social capital, social ties support 
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development of relationships and trustworthiness, maintain relations in a family, and 

sometimes networks within a community neighbourhood. Women were effective at 

building and using these types of connections and strengthening relationships in 

support of adaptation in the post-Aila situation. Women shared their success stories 

with neighbouring women in the village and with outsiders, which ensured the benefits 

of adoption were spread throughout their community. Male community member’s 

migration to cities in pursuit of livelihood opportunities opened up options for Gabura 

women in building linking networks with the NGOs, and with NGO’s support they 

started working outside of home to secure their own livelihoods. NGOs made 

significant contributions through introducing new ideas on food production on saline 

soils, which helped to empower women. These climate resilient adaptation strategies 

enhanced their food security and enabled access to the economy through small-scale 

commercial handcrafts production. These adaptive strategies are conceptualised in a 

proposed framework ‘informed autonomous adaptation’ (Figure 4, Chapter 5) that links 

to women’s changed gender roles, through the mobilization and acquisition of local 

knowledge and social capital with the community of insiders and outsiders, which 

supported a range of contributions by women to grassroots innovation in a post-

cyclone context.  

 
 

8.3 Examination of social capital  

Chapter 6 (under revision) described the theoretical basis of the three forms of social 

capital (bonding, bridging and linking social capital), the relationships that developed 

between Gabura women and NGOs, and how linking social capital strengthened 
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bonding and bridging social capital at household level in post-cyclone context. These 

three forms of social capital (bonding, bridging and linking) are described as various 

types of relationships in social networks by Woolcock & Narayan (2000) and Woolcock 

(2004), and in a developing world context by Alam & Rahman (2017); Islam and 

Walkerden (2015); Masud-All-Kamal & Hassan (2018); Patt et al. (2009). Bonding 

social capital is the relationship between family members and relatives, a horizontal 

tie; bridging social capital is the relationship among acquaintances (e.g. relatives and 

neighbourhood), a horizontal and vertical tie; and linking social capital represents the 

vertical relationships among the community insiders and outsiders (Woolcock, 2004; 

Woolcock & Narayan, 2000; Nakawaga & Shaw, 2004). Based on the research 

question, SRQ 3: ‘What is the role of linking social capital in helping to reconstruct 

other forms of social capital to support women’s adaptation in post-cyclone context?’- 

this chapter discussed a major contribution in rethinking of women’s role in social 

relationships through network building with NGOs.  

 

8.3.1 The roles of three forms of social capital (linking-bridging-bonding)  

In Gabura, most women are the victims of climate related extreme events; despite this 

they continued to contribute to the community through their domestic responsibilities 

within resource constraints. The devastation of cyclone Aila left little in the way of local 

resources which stimulated Gabura women to move away from the local norms of 

domesticity and made them initially dependent on the external supports (i.e. NGOs) to 

address adaptation challenges. Women’s roles were transformed significantly through 

this interaction with NGOs and they were found to be involved in working outside of 
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home for food security, in the absence of their husbands. As a result, women were 

transformed from an existing state of vulnerability to greater empowerment through 

economic and skill development, facilitated by social capital.  

Linking social capital, through connections with external actors was found to be an 

important support for women in adaptation challenges to climate change (Lowndes, 

2004; Zohir, 2004). These ties appeared to be a key factor in overcoming the gender 

gap among male and female household members towards new economic 

opportunities. The nature of the relationships of men and women with NGOs were 

different. Male relationships with NGOs appeared to be largely transactional and 

related to obtaining access to NGO support in the form of aid and relief supplies; 

whereas women engaged with NGOs in a more relational manner to share knowledge 

with and through their bridging networks (Agarwal, 2000). The links between social 

capital and knowledge at grassroots level among women and NGOs were mediated 

through sharing local knowledge and the exchange of new knowledge providing 

access to resources not generally available to women, similar findings were reported 

by Cummings et al., (2019) in the cyclone Sidr context. Post-cyclone Aila, women’s 

linking relationships with NGOs were strengthened, whereas male networks with 

NGOs weakened. The post-Aila situation transformed women’s roles and they started 

working outside of home. My research suggests that NGOs offered new possibilities 

(for economic activity) so that women felt empowered and trained, e.g. in climate-

smart farming methods (Khalil et al., 2020). This strengthened linking social capital 

and in turn other forms of social capital (bonding and bridging) among the community’s 

‘insider’ women.  
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My research indicates that bridging relationships among women in Gabura were also 

critical to recovery. Generally, women maintain strong bridging connections to 

neighbours through sharing belongings and other necessities (Jordan, 2015). 

However, notable changes happened in the post-Aila period; the relationships among 

women were activated in sharing local knowledge resources to generate tangible 

livelihoods opportunities. They established new shared platforms which were 

important mediators of local knowledge sharing and effectively mobilised to develop 

visible economic opportunities. Male community member’s absence and relocation to 

cities for economic purposes created opportunities for Gabura women to step out of 

home and, through improved the bridging relationships, work together in handicrafts 

production with other women with the help of material supports from NGOs in the post 

cyclone context (Khalil et al., 2020). Following cyclone Sidr in 2007, Islam and 

Walkerden (2014) identified changes in bonding and bridging relationships that were 

considered critical to survival after that natural disaster. My findings suggest that 

although these networks are initially important, the success of long-term recovery 

efforts is enhanced if linking connections are established with flow on benefits to the 

wider community (Hsueh, 2019; Monteil et al., 2020). 

Bonding relationships within the family at Gabura appear to have been altered and, in 

many cases, became weaker during post-Aila context, which resulted in greater 

reliance on linking connections for resource sharing and knowledge and skills 

development, and which in turn strengthened other forms of social capital (Cummings 

et al., 2019). These changes in local connections were particularly important for 

women because of their husband’s relocation to the city in search of new economic 

opportunities. The female household heads played a key role in maintaining family 
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bonding relationships to support the household expenses. Some women established 

themselves as income earning community members supporting their families with new 

economic opportunities through agricultural production (e.g. local food production), 

and there was evidence in Gabura that their husband/family members started to 

appreciate the benefits. This situation contributed in the long run to strengthened 

bonding relationships in some families, as male household members frequently 

assisted their wives’ entrepreneurship (a situation that rarely occurred in the past). 

Overall, the altered gender relationships in Gabura following cyclone Aila, contributed 

to rebuilding all three forms of social capital relationships (i.e. bonding, bridging and 

linking).  

 

8.4 Understanding place-based adaptation through place 

attachment  

Chapter 7 (published paper, see Khalil and Jacobs, 2021) described the theory of 

place attachment and the roles of livelihood capitals that contribute to women’s place-

based adaptation in a post-cyclone context. Place attachment consists of multiple 

dimensions according to a range of scholars’ interpretations, such as, place identity, 

place making, sense of place, place dependence etc. (Dixon and Durrheim, 2000; 

Lalli, 1992; Lynch, 1980). In my thesis, place attachment was conceptualized following 

the tripartite model, ‘person-place-process’, by Scannell & Gifford (2010); it refers to 

the relationships between people and place and the processes that join the two. 

Drawing on a mixed method approach and based on a sub research question, SRQ 

4: ‘How does place attachment contribute to women’s use of livelihood capitals for 
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adaptation in post-cyclone context?’, the aim of this chapter was to explore place-

based adaptation based on Gabura women’s own place-based stories in post-cyclone 

Aila context.  

 

8.4.1 Intersection of place attachment, livelihood capitals and women’s 

adaptation 

Place attachment theory helped to understand how the marginalised women in 

Gabura are able to sustain their families in a post-disaster context by capitalising on 

limited place-based resources and local knowledge. Gabura women had a deeper 

attachment with the family associated with their domestic responsibilities within the 

home compared to men. These attachments in turn create an intimate relationship at 

the neighborhood level that influenced women collectively to become engaged in the 

search for alternate livelihood opportunities, in the absence of income-earning male 

family members. These neighbourhood women-to-women relationships enabled 

access to information resources to augment their place-based local knowledge. 

Women’s social bonds at neighbourhood level strengthened relationships within and 

among families that enhanced attachment to place, similar findings were reported by 

Prezza et al. (2001) and Lewicka (2005). These women-to-women relationships 

influenced them to establish connections to outsiders (i.e. NGOs) which allowed 

women to utilise their limited, but accessible place-based resources from the 

Sundarbans to secure livelihoods. These relationships in turn influenced and shaped 

women’s attachment to Gabura by capitalising on place specific resources and 
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knowledge accrued over generations. Narayanan and Kumar (2007) also identified an 

association between local natural resources and traditional knowledge that influenced 

place dependency, a component of place attachment. 

Gabura is an important place for these coastal communities in two ways:  firstly, the 

natural resources of Sundarbans ecosystems contributed to diversified livelihoods 

directly and indirectly for these climate marginalized communities. The Sundarbans 

contributed livelihood resources, such as fish, shrimp, crab, honey, food, firewood and 

housing resources (e.g. timber, wood, straw, golpata etc.) as exemplified by Getzner 

& Islam (2013), Shameem et al. (2014), and Uddin et al. (2013). The availability of 

natural resources from the Sundarbans ecosystem, about which they had 

considerable local knowledge, provided a critical support system for women to remain 

in place, with NGOs assisting them to make use of these resources for improved 

livelihood security. For example, the conservation and possible expansion of 

mangrove forests for exposed coastal communities is recognised as providing 

protection from natural disasters (Ahammad et al., 2013). Furthermore, the tidal river 

systems that surround Gabura are rich in biodiversity and help to retain the soil fertility 

(Sarker et al., 2010; Uddin et al., 2013). Secondly, many aid organizations and local 

and international NGOs came forward with help for Gabura coastal communities to 

explore local livelihoods opportunities and to utilise and transform the natural capital 

of the Sundarbans to improve livelihoods. The interventions by NGOs and aid 

organisations have led to success for these communities in salt tolerant vegetable 

farming methods, and crab and shrimp cultivation in saline water. All of these novel 

food production methods involve combinations of social, natural and human capitals 
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that eventually transform into physical and financial capitals, to enable place-based 

adaptations, help ensure food security and reduce overall vulnerability.  

‘Livelihoods capitals’ are considered as place-based resources, consisting of five 

types of capitals (i.e. human, natural, physical, social and financial) (DFID, 1999; Ellis, 

2000; Scoones, 1998). In my thesis, I conceptualized an analytical framework 

following Scannell and Gifford’s (2010) tripartite model of ‘person-place-process’ 

dimensions (Fig 4: The role of place attachment for place-based adaptation in post-

cyclone context, Chapter 7). The framework explained the involvement of place 

attachment in adaptation encompassing interactions among people (e.g. women and 

NGOs) and the place (i.e. Gabura and the Sundarbans), and how the socio-ecological 

and livelihood processes initiated by the multi-level linkages to place-based resources 

transformed them into other forms that enhanced place-based adaptation. The integral 

connection between women and biodiversity can lead to enhanced development using 

traditional and local knowledge to promote place-based adaptation through using 

resources from surrounding landscapes. My research demonstrates the importance of 

NGOs in supporting these women in this transformation to access natural capital of 

the Sundarbans and transform the natural resources to physical and financial capital 

for improved livelihood security. My thesis illustrates that through social capital 

relationships women were able to remain in place through the transformation of local 

resources into new forms of capital that ensured place-based adaptation in post-

cyclone context.  
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8.5 Reflections on the findings  

The three findings chapters (Chapter 5, 6 and 7) in this thesis document the stories of 

Gabura women in adaptation challenges. Figure 8.1 in the following page synthesises 

the reflections and outcomes from the findings, triangulating on four key conceptual 

areas (the role of local knowledge; the contribution of social capital; the role of place 

attachment and access, use and transformation of livelihood capitals (i.e. natural 

resources) in place-based adaptation in understanding how women in Gabura 

navigated the post-Aila context. 
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Figure 8.1: Reflection of the findings (women’s role in adaptation to climate change)  
Source: Author 
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In seeking to understand women’s role in adaptation challenges local knowledge, 

social capital, place attachment and local livelihood capitals provided a useful 

framework to explore the complexity of changes that take place at community scale in 

a post-cyclone period. Action by women in combination with NGOs interventions were 

important to ensure successful adaptation action. These important findings through 

the application of multi-theoretical approaches employed in this thesis have aided 

understanding and coherence of the complex issues of climate change (Pelling and 

High, 2005), gendered dimensions (Hogue and Lord, 2007; Metcalfe & Woodhams, 

2012), knowledge transfer (Watson and Hewett, 2006) and adaptation in a deeper way 

and may have relevance to other settings in south Asia with a similar cultural context.  

Despite many hardships triggered by natural disasters and the social settings of 

coastal Bangladesh, women were found to be uniquely positioned to make a 

significant contribution to local action on climate change adaptation (in Gabura) due 

to their intimate links to their domestic settings. Women’s domestic and family 

responsibilities enhanced community-based adaptation and influenced women to 

maintain connections to other women at neighbourhood level and further extend their 

trust to outsiders (e.g. NGOs). NGOs played an important role in the movement of 

rural women from the domestic sphere to greater empowerment (Azim & Sultan, 2010; 

Kabeer, 2011). Women were strongly attached to place and maintained bonding ties 

with the family and built bridging connections with their neighbourhood, which helped 

them utilise their knowledge of local forms of capitals (i.e. natural and social capital) 

in search of alternative livelihoods solutions to reduce vulnerability. Rather than seeing 

their inability to leave a place because of socio-cultural and financial constraints on 
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migration after a disaster as a disadvantage, women demonstrated a capacity to 

transform in place. With cyclone Aila as a stimulus, women’s close attachment with 

Gabura helped them to adapt and refit with novel livelihoods. 
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Chapter 09: Conclusion  

Here I wrap up my thesis with some concluding remarks. This chapter summarises 

the significance of my study linked to the methods, empirical evidence associated with 

theoretical insights, states the answer to the research questions and mentions some 

recommendations for future studies. As discussed in Chapter 8 General Discussion, 

the thesis is articulated on four sub themes: the role of local knowledge, the 

contribution of social capital, place attachment and local livelihood capitals, which 

were discussed in three individual key findings chapters.  

This thesis has significance for several aspects of research: methodologically, 

empirically, theoretically and in practice.  

Methodologically, the data collection through my field work seeks to integrate multi-

theoretical approaches that have been extensively used in various contexts to 

understand relevant complex issues, such as, assembling information on gender 

dimensions and women’s roles (Hogue and Lord, 2007; Metcalfe and Woodhams, 

2012; Quinlan et al., 2016) from a range of sources to inform analysis of adaptation to 

climate change (Pelling and High, 2005). The study was designed as a mixed method 

approach by combining the data collection from both qualitative and quantitative 

interviews (Hennink et al., 2010). A major part of data collection was qualitative 

through semi-structured, face-to-face, household’s interviews, walking and talking 

interviews and focus group discussions. This process helped to document multiple 

stories linked to the female participants. Semi-structured interviews with women from 

selected households and with NGOs, who are playing a leading role in Gabura, helped 

to document important information about the linking relationship between them. These 
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stories revealed that the adaptations of climate affected women were based on their 

local knowledge and unique social relationships. The quantitative analysis, although 

limited, allowed an examination of the strength of social relationships among the male 

and female household members and NGOs before and after the impacts of cyclone 

Aila.  

Empirically, participant observations during fieldwork, that included extensive use of 

photography to document women’s ‘village life’, were important in this study. Such 

close observation and engagement with the local coastal women led me to observe 

actual settings of villages and communities and to gain experience about their 

adaptation technology in relation to climate change. My physical engagement through 

village walking and talking interviews helped me clarify the situation of Gabura women, 

their struggles for livelihoods in the absence of their husbands, and the strength of 

relationships formed within their neighbourhoods and with outsiders in the context of 

post-cyclone recovery. This empirical approach also led me to see how the NGO 

officials are connected to the women affected by climate change and how their 

inclusion helped empower women to adapt to future extreme climate events. The 

empirical evidence documents the notion of challenges that rural coastal women face 

and may provide an example of adaptation applicable to other contexts where women 

are required to survive socio-cultural restrictions while coping with external shocks. 

Emerging themes and stories of women were documented through interviews 

including the range and scope of changes in livelihoods (e.g., food, health, water, 

sanitation and housing situation); the interventions by NGOs that best supported 

adaptation; and the leadership shown in local innovation by women actors generally 

considered to be highly constrained in their capacity to respond. Evidence was 
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assembled on the kind of resources needed for adaptation and the values of place 

attachment in understanding post-cyclone adaptation. 

Theoretically, the significance of this thesis is three-fold: first, to learn about women’s 

contribution to innovation for climate change adaptation, I explored ‘gendered 

dimensions’ based on the changes in women’s roles through their exploitation of 

place-based resources (e.g. role of local knowledge and social relationships) that were 

used extensively by women to recover from the effects of Aila. Second, I explored 

women’s contribution to and utilisation of social capital to enable adaption in the post-

cyclone context. Third, I used the theory of place attachment to understand women’s 

place-based adaptation through their use and transformation of livelihood capitals. 

The thesis builds on and aligns with an extended body of work on climate change 

research in the context of Bangladesh (Ayeb-Karlsson et al., 2020; Ayeb-Karlsson 

2020; Jordan, 2019; Mallick et al., 2005; Mallick and Vogt, 2014; Kartiki, 2011). The 

research sought to understand the key theme of ‘gendered dimensions and climate 

change adaptation’ that emerged from field work. For example, the contribution of 

women to climate change adaptation at household level, which is undervalued by male 

family members, led me to think deeply about climate-affected women’s contribution 

to innovation, and their leadership role in adaptation to climate change was explored 

following examples from multiple previous studies (Bhati & Singh, 1987; Boserup, 

2007; Dankelman, 2008; Denton, 2002; Nelson et al., 2002; Rahman, 2013; Sultana, 

2010; Sultana, 2014). In common with some previous studies (Alam et al., 2015; 

Alston, 2014; Feldman & Welch, 1995; Joakim & Wismer, 2015; Roy, 2012), women 

in Gabura coastal communities were found to be active agents in adaptation 

challenges to climate change. I documented the changing dimensions of women’s 
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roles in village life, such as finding work outside the home and their position in the 

absence of husbands due to their migration to nearby urban areas. 

The study also describes some of the place-based resources that contribute to 

adaptation in the post-cyclone context for coastal women, such as the roles of local 

knowledge and the contribution of social capital as important assets (Khalil et al., 

2020). Local knowledge is place-based traditional knowledge and has been discussed 

extensively by a range of authors (e.g. Agrawal, 1995a, 1995b; Boserup, 2007; Bicker 

et al., 2003; Hayami & Ruttan, 1985; Patt et al., 2009; Warren & Cashman, 1988). 

Grassroots technologies are the outcomes of the application of traditional knowledge 

(e.g. Alam et al., 2015; Khalil et al., 2016) used by women. I argue that women are in 

a position to make a significant contribution to the acquisition of knowledge, by sharing 

of their local knowledge and augmenting it with new knowledge gained through the 

connections with NGOs in a post-cyclone context. This is an important angle that my 

research highlights and it can contribute to an emerging body of recent research that 

examines climate change and “im-mobility” of women (Ayeb-Karlsson 2020a; Ayeb-

Karlsson 2020b; Ayeb-Karlsson et al., 2020; Jordan, 2019). Indeed, my research looks 

into the lives of community members for whom migration is not an option. My research 

shows that these Gabura women could find place-based adaptation strategies with 

some external support (Khalil and Jacobs, 2021). The findings reinforce the 

importance of gender dimensions in climate change adaptation research where im-

mobility forms an integral part of an adaption strategy and the findings from my 

research could benefit other studies. 

While women live with limited livelihood resources, they survived largely through the 

changed nature of extended social ties that developed locally among the women in 
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the neighbourhood and between women and NGOs, in the absence of their husbands. 

Three common forms of social capital relationships (bonding, bridging and linking) are 

important and have been described in my research, following previous reviews of the 

concept (e.g. Islam & Walkerden, 2014, Islam & Walkerden, 2015; Masud-All-Kamal 

& Hassan, 2018; Woolcock, 2000, 2001; Woolcock & Narayan, 2003, 2004). Social 

capital is associated with different terms, such as: ‘trust’, ‘values’, ‘ties’, 

‘trustworthiness’, ‘connections’, ‘networks’ and 'relationship’ has been defined by 

social scientists from various disciplinary backgrounds (i.e. Adger, 2003; Bourdieu, 

1989; Coleman, 1988; Putnam, 1995; Pelling and High, 2005; Woolcock, 2004), are 

important components of the relationships between women and NGOs in my research. 

This study explored ‘place attachment’ to understand women’s place-based 

adaptation in a post-cyclone context (Khalil and Jacobs, 2021). Place attachment is 

defined by Scannell and Gifford (2010) following the three dimensions of ‘people, place 

and process’. Place attachment is important for coastal women because they are 

dependent on local livelihood capitals for their livelihood strategies and women are 

constrained by their local cultural norms to stay in the village even after cyclone Aila. 

Although many male community members moved to larger urban centres for economic 

opportunities, women were influenced to maintain social relationship with the 

neighbourhood and extended their relationships with NGOs. With the help of NGOs 

women use local livelihood capitals to transform natural and social capital into physical 

capital. In my research, a place attachment approach was adopted following the 

examples of multiple studies (e.g. Altman & Low, 1992; Lynch, 1980; Scannell & 

Gifford, 2010, 2011; Ujang, 2012; Williams et al.,1992).  
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Women are important actors in place-based adaptation and landscape management 

through utilization of place-based resources (e.g. the Sundarbans) explored in my 

research (Roy, 2012; Roy et al., 2013; Roy, 2019). In relation to gendered dimensions, 

some research has established that women play an important role as conservationists 

of natural resources (e.g. Agarwal, 2001; Mies and Shiva, 1993; Shiva, 1986) or 

women act as natural environmental carers (e.g. Moore, 2008; Leach and Green, 

1997); this was an important dimension of gender and place dynamics explored in my 

research.  

Together these four conceptual fields allow me to understand how the women of 

Gabura have navigated, in the post-Aila context, the interaction of attachment to 

Gabura, social relationships, sharing of local knowledge and acquisition of new 

knowledge to devise innovative adaptation strategies. Although not a planned 

outcome of this research, I believe that the use of a multi-theory framework, such as 

the approach I used in this thesis, provides deeper insight into the issues faced by 

Gabura communities than would have been revealed through a single approach. Multi-

theoretical approaches have been used extensively in a diverse range of contexts to 

understand complex issues in organisational sustainability (Wang et al., 2015), 

gendered dimensions (Hogue and Lord, 2007; Metcalfe and Woodhams, 2012) and 

knowledge transfer (Watson and Hewett, 2006) among others. 

In practice, this thesis aims to inform decision makers and development practitioners 

(i.e. NGOs, aid agencies) on working with coastal communities in Bangladesh; 

especially coastal women who are bound to home by the socio-cultural context, and 

have relatively limited access to interventions, information and knowledge compared 
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to men. Women’s contributions to adaptation challenges at household level are often 

not recognized by male family members, so they remain at greater risk. My thesis 

provides evidence that the establishment and support of relationships between women 

and NGOs can help to reduce the gap between men and women at the household 

level and indicates that aid interventions should give greater acknowledgement to 

women’s contributions to adaptation. Following this research I recommend that aid 

practitioners and policymakers should engage more closely with climate-affected 

women, so that women and men can be equally involved in training on climate change 

related programs to reduce vulnerabilities. NGO interventions should focus on ways 

to bridge the gap for actors to devise locally innovative adaptation solutions to climate 

change. 

 

9.1 Final notes: some specificities, limitations and future research 

Despite the positive findings of this thesis on the significant role of women in 

adaptation there are some limitations of the research. In common with complex social-

ecological systems in general (as defined by Nelson et al., 2007 in relation to 

adaptation to environmental change), multiple overlapping issues emerged from the 

fieldwork including the role of local knowledge, and the contribution of social capital, 

place attachment and livelihood capitals that were interlinked and complicated by 

factors related to gender. In considering this complexity, I was required to review and 

incorporate diverse areas of study into my thematic analysis of field data. This 

inevitably extended the time needed to undertake a thorough analysis. However, many 
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issues remained unexplored. Below I highlight a number of specific areas for future 

research and make some recommendations. 

1. Males and local knowledge. This research recognised the role of local 

knowledge as important for a coastal community with a focus on women's 

contribution to climate change adaptation. Grassroots technologies were the 

outcomes of the application of traditional knowledge predominantly used by 

women in my study. However, it must be acknowledged that local or traditional 

knowledge is also held by male community members in farming communities. 

There is an opportunity for future research to look into how male community 

members engage with and employ traditional technologies in climate change 

adaptation. Such research may unpack some interesting additional gender 

dimensions on the role of traditional knowledge in climate change adaptation and 

disaster recovery. Local knowledge in combination with scientific or institutional 

knowledge can be beneficial for the local community (e.g. Mercer et al. 2010). 

Policy support that recognises the importance of local knowledge in formulation of 

adaptive responses should be considered for sustainable development. 

2. Absent males and social capital. This study examined the contribution of social 

capital to climate change adaptation for a coastal community. Types of social 

capital operated both separately and in combination. Linking social capital was 

especially useful for coastal women to strengthen the two other forms of social 

capital (bridging and bonding). Similarly, this thesis sought to unpack the different 

dimensions of social capital that women navigate in the post-disaster context. 

However, it should be remembered that male community members also navigate 

and contribute to social capital. In the post-disaster context in Gabura, men were 
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positioned differently in various social networks. For example, male community 

members who travelled to the nearest towns and cities, while absent from my 

analysis are not entirely disconnected from the social relationships in Gabura. 

Instead, it can be argued that relocation may have extended geographically many 

existing networks and social relations where men maintain their connections with 

their family members back in the village. My research suggests that while around 

60% of males lost contact, in 2016 (the year of my data collection) up to 40% 

remained in contact with the Gabura community. These remote relationships may 

illuminate the concept of social capital differently and may make a significant 

contribution to climate change adaptation in ways that are largely unexplored. So, 

beyond the women-centric view of social capital explored in this study there is a 

need to recognise those other relationships in the post-disaster context.  

3. Gender and place attachment. This study explored place attachment as 

significant for coastal women as they are largely dependent on the place-based 

natural resources for their livelihood opportunities and income generation. In 

relation to the concept of place attachment this thesis makes a critical contribution 

by recognising how women as the ‘people’ dimension are attached to Gabura 

villages and surroundings (e.g. the Sundarbans) as the ‘place’ dimension.  

However, this is only a part of the story. In any place, there are multiple actors 

involved in its processes. For example, women owing to cultural norms and 

societal prejudices have particular ways to engage with a place at the domestic 

level, at the community level or at a much broader village level. A comparative 

exploration of how male and female members in the same community ‘attached’ 

to a particular place and the impact of this on climate change adaptation merits 
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investigation. In addition, how policymakers are engaged with the community in 

the sustainable management of resource extraction and exploitation from the 

Sundarbans is a critical area of future research as the survival of these coastal 

communities is entangled with the health and resilience of this ecosystem. 

4. Longitudinal study. There are some other issues that I want to highlight as a 

limitation of situating this research in Gabura specific to the context of cyclone 

Aila. The thesis has been specific to look into one island community in the post-

disaster context. The Gabura community and how they have responded to the 

post-disaster context continues to be the subject of much detailed research. 

However, it must be acknowledged the community has been exposed to multiple 

disasters in the years following Aila and that these events have also affected these 

island communities. This thesis portrays a snapshot of the situation in Gabura 

based on field work conducted in 2016, several years after Aila. The impact of 

natural disasters may be cumulative. After the completion of my field work in 2016, 

the region was hit by two or three powerful tropical cyclones, such as cyclone 

Bulbul in 2019 and cyclone Amphan in 2020. There is a need to recognise how 

processes of adaptation are altered through successive disasters and it would be 

interesting to see how these women have adapted their post-disaster actions and 

social networks in collaboration with NGOs as a consequence of repeated shocks. 

Research focusing on longitudinal studies to understand how the processes of 

adaptation by women may have evolved overtime would be a useful addition to 

knowledge.  

5. Support for women. There is some bias about women in coastal Bangladesh as 

being incapable of doing things on their own or being unable to participate in any 
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decision-making role to fight against climate change. But my study suggests that 

such perceptions are ill-founded. The problem is not about the innate capacity of 

women rather it lies in a lack of institutional support to provide them with the 

appropriate ‘tools’ to adapt. So, in this regard my thesis is an interesting example 

and reveals some of the gendered dimensions of climate adaptation and disaster 

recovery. 

Considering those specificities, this research will conclude with some remarks and 

recommendations for extension of these findings from the island communities of 

Gabura to communities in other coastal contexts. In other places where men continued 

to stay in villages, questions are raised as to how gender influences the mechanisms 

of adaptation and what are the different levels of negotiations with policymakers to 

promote disaster recovery; were the dynamics altered between male and female 

community members in producing joint adaptive solutions? These questions suggest 

exciting potential reasons to continue research at the intersection of gender, social 

capital, local knowledge, place attachment and climate change adaptation.  

I wrap up this thesis by reiterating that framing research and exploring adaptation 

issues from a women’s perspective revealed lessons about the most vulnerable 

members of communities, not only for coastal Bangladesh, but in a developing world 

context globally. Through examination of the struggles of women, who remain im-

mobile in the post-disaster context, and the ways women navigate that context 

provided insight into the operation of social capital and local knowledge. However, 

adaptation to climate change is the product of a continuous process which requires 

that policymakers acknowledge and respond to research findings to address the 

problems of vulnerable communities. In conclusion, I suggest that there is a need for 
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NGOs and policymakers to adapt their engagement with vulnerable communities to 

ensure they are inclusive and equitable (Thomas and Twyman, 2005) with respect to 

gender and to ensure that community responses to extreme climate events deliver 

adaptation solutions that are just, effective and lasting. 
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Appendix VIII: Focus group discussions and key female participants  
 

 

 
 
Source: Author’s field survey in 2016 
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Appendix IX: Water resource management by women and children  

 

Source: Author’s fieldwork in 2016  

Note: 1) Water collection by woman from a pond at Chairman’s house 2) Six-year-old 

girl has dropped out from school for water collection. 3) Water collections by a 7-year-

old boy 2 km away. 4) Children were seen involved in domestic activities with mother. 

5) Water preservation in pitcher 6) Children are crossing river by boat for drinking 

water collection.  
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Appendix X: Weekly local haat (market) at Gabura Union   

 

Source: Author’s fieldwork in 2016 

Note: 1) The resources are coming by boat from the nearby unions and the city. 2, 3, 

4, 5) The weekly local shops inside the haat nearest wapda Dam seat on Monday in 

Gabura Union. 6) Children were seen to be involved in carrying groceries in the 

markets. 7, 8) Children were seen to be involved in selling the local products in market. 
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Appendix XI: Grassroots technology and local responses 

 
(Continued) 

Source: Author’s fieldwork in 2016 

Note: 1) Tethering boat in embankment. 2) Houses on a raised platform. 3) Tethering 

the roofs on to secure from gusty wind. 4) Raised latrine. 5) Modified up-stair toilet. 

6) Rain water preservation in clay pot. 7) Installation of PSF (Pond-sand-filter) for the 

supply of cooking water. 
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Appendix XI (continued) 
 

 
 
 
Source: Author’s fieldwork in 2016 
 
8, 9) Preservation of plastic bottles for making life jacket. 10) Handmade hammock for 

kids. 11) Handmade mats made from garden leaves (maile). 12) Handmade mats used 

as play mats. 13) Handmade soft toys. 14) Portable clay cook stove. 15) Fuels pellets 

from cow dung. 16) Fuels made by mud and straws. 
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Appendix XII: Female contribution to agricultural innovation in salt-based 
soil 

 
 
Source: Author’s fieldwork in 2016 

Note: 1, 2, 3, 4) Successful farmers in agricultural innovations in salt-based soil.  5) 

Tower method farming. 6) Farming in a bag/sac. 7) Composite farming system. 8) 

Macha cultivation. 9) Squash on saline soil. 10) Bottle guard. 11) Red Chilis from 

garden. 12) Homemade organic fertilizer. 13) Locally made of Insect trap. 
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Appendix XIII: ‘Place attachment strategies of climate migrant communities in 
urban informal settlements: Learning from Khulna Rupsha Slum, Bangladesh.’ 

 

 

Bangladesh Planning Research Conference (BPRC)                    5-6 February 2016                       Paper ID: 305 
 

 
Department of Urban & Regional Planning 
Jahangirnagar University, Dhaka 1342, Bangladesh     
 

Place Attachment Strategies of Climate Migrant Communities in 
Urban Informal Settlement: Learning From Khulna Rupsha Slum, 

Bangladesh 
 

Momtaj Bintay Khalil1  and Dr. Brent C. Jacobs2
 

      
Abstract 
 
Urban Informal settlements in Khulna, Bangladesh are organically developed places, often unplanned and with 
illegal occupancy. Often these settlements do not comply with the city’s development control and are poorly 
supported with basic settlements infrastructure and amenity spaces from the public planning bodies. Water 
logging, drainage congestion, lack of drinkable water, salinity intrusion, heat waves and yearly cyclones are 
frequent climate change impacts as part of these informal settlers’ day to day struggle. In spite of the spatial 
discrimination from the formal government institutions and climate change threats, this climate induced poor 
migrant communities have been making creative utilization of their minimum spaces, based on their grassroots 
technologies. The aim of this paper is to examine the relationship among the utilization of grassroots technology 
and multipurpose uses of tiny spaces by these under privileged people in climate change adaptation and how 
these processes help in place attachment strategy which often remains under recognized. This paper performs 
visual observation into the climate change adaptation process of urban informal settlers in three levels, at 
settlement level, at community level and at household level on a case of Rupsha slum in Khulna and tries to 
understand the place attachment process with the emotional bonding and environmental psychology. The study 
helps to understand the place making process with the attachment by urban informal citizens from a very different 
lens where person, place and process are the key components. Understanding the relationship between place 
attachment, grassroots effort and climate change adaptation and how these processes help formal planning 
bodies in place making which often remains is under recognized. 
 
Key words: Urban Informal settlements, climate migrant, grassroots technologies, place attachment, climate 
change adaptation. 
 
1. Introduction 
During the last three decades massive demographic shift inform of rural-urban continuum caused by 
large number of job seekers in urban areas, privatization of the economic sectors and climate induced 
migration is taking place in the south-western coastal cities in Khulna, Bangladesh (Parvin et al., 
2013). Most commonly, frequent cyclone, storm surge, flooding, water logging, drainage congestion, 
heat waves, salinity intrusion exacerbated by the impacts of global warming. The risky geographic 
settings (Agrawala et al., 2003), demographic shift and comparatively low economic strength in 
Bangladesh has led a large sum of urban poor to those informal settlements in course of their struggle 
of urban spaces. These informal settlements are organically developed places, often unplanned 
without much intervention from the formal institutions and mostly created through informal 
negotiations and illegal occupancy (Dixon, 2000). These are the frequent and everyday destination of 
climate poor migrants in most third world countries like Bangladesh. These informal settlements can 
be considered ideal case studies to explore the concept of place attachment strategies. This study will 
draw the concept of place attachment proposed by scholars (Scannel & Gifford, 2010) a conceptual 
framework where person, process and place are three key components to uncover place attachment.  
This study will examine two different types of housing from household level in urban informal 
settlements to describe the relationship between place attachment strategy and the planning process. 
Investigate how these large numbers of urban poor associate (belongingness) them with the slum with 
their limited resources and economic constraints and what are the processes (informal access and 
control of urban spaces) that help them to navigate in slum environment, what are the meanings 
created through their day-to-day interaction with the settlement, what are the social relations (through 
their search for livelihood opportunities) manifested through their everyday informal nature of 
negotiation with urban space and how they are challenged or facilitated by the mainstream formal 
institutions or other urban actors. How do they negotiate settlements through dwelling within those 
transitional spaces that are neither urban nor rural, always an entry or arrival, active, frequent and 
always changing. From where and why are these people coming in this place and making their space 
                                                           
1 PhD Candidate, Institute for Sustainable Futures, University of Technology Sydney, Australia. 
Faculty member (On study leave), Department of Urban and Regional Planning, Khulna University of Engineering 
& Technology. Email: Momtaj.B.Khalil@student.uts.edu.au; moon.nusha@gmail.com 
2 Research Director, Institute for Sustainable Futures, University of Technology Sydney, Australia 
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