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ABSTRACT
This study provides an initial insight into the barriers which constrain the adaptation of female
HH’s living in delta environments to climate hazards. The adaptation of female HH’s is of
particular importance given the projected impacts of climate change on delta communities,
and the heightened vulnerability of female HH’s to these projected changes. This study seeks
to contribute to existing work on adaptation by documenting the barriers faced by female
HH’s and identifying the perceived opportunities to overcome them. By using largescale
quantitative data and semi-structured interviews collected from the Indian Bengal Delta, this
study has established the intersectionality of vulnerabilities such as class, marital status and
age contributes to the unique socio-cultural barriers experienced by female HH’s in West
Bengal. Addressing the underlying gender inequalities which prevail in West Bengal will
improve the engagement of female HH’s with adaptation. This could be achieved by providing
employment opportunities to female HH’s, ensuring girls have equal access to quality
education, increasing representation of women at all levels of government, and continuing to
introduce policies aimed at empowering women. Achieving gender equity will act to reduce
the vulnerabilities of women living in delta regions to climate hazards whilst supporting the
realisation of the UNSDG’s on gender equality and climate action.
“I want you to work on this study to show the world the difficulties which we face living in
this delta region and how we cope” [Respondent 2]
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1.0 INTRODUCTION
Despite accounting for just 1% of global land area (Ericson et al, 2006) deltas are home to
over 500 million people (Giosan et al, 2014) and contribute significantly to food security
worldwide (Ericson et al, 2006). However, delta regions are also highly vulnerable to climatic
hazards and environmental change (Szabo et al, 2015a). This vulnerability coupled with the
dependence of the local populations on natural resources and agriculture makes those living
in deltaic regions highly susceptible to the impacts of climatic hazards (Ericson et al, 2006).
Despite their global importance and vulnerability, deltaic regions and the people who inhabit
them remain relatively under researched (Wassman et al, 2004). Improving this
understanding and developing adaptation policies is crucial, particularly given current, and
projected changes to climatic hazards.
Deltas have population densities greater than 10 times the world average (Foufoula-Georgiou
et al, 2011), and often comprise of its poorest residents (Jin et al, 2018). Furthermore,
research has shown the poorest individuals are often the most impacted by climatic events
(Mazumdar, et al, 2014). Currently around 10% of the world’s population live in the 2% of
coastal land at, or lower than 10m above sea level and this figure is predicted to rise in the
coming years, particularly in the developing world (Neumann et al, 2015 and McGranahan et
al, 2007). Low-elevation coastal regions such as deltas are highly vulnerable to climate
hazards including cyclone and flood events, soil salinization and riverbank erosion (Tessler et
al, 2015 and Whitehead et al, 2015). It is this high population density of deltas, combined with
the low-lying nature of deltaic land which creates a conflict between the natural climatic
events associated with deltas and the security of the populations who inhabit them. The
significance of delta systems to support the lives of their populations and wider global
systems, further highlights the importance of gaining a better understanding of climatic
hazards in delta regions and the subsequent lived experiences of their populations.
The same physical and climatic conditions which give rise to and support the complex
ecological systems found in deltas, such as heavy monsoon rainfalls, river discharge and
sediment load, are also closely associated with climatic hazards which can threaten the lives
of the ecology and populations found there (Whitehead et al, 2015, Szabo et al, 2015b). These
events are often associated with loss of life, economic losses, ill health, and displacement
1

(Balica et al, 2012), and therefore communities and individuals develop behaviours and
practices to cope with the challenging climatic conditions in which they live. Climate hazards
are natural events, therefore full elimination of the threat they pose is unrealistic, but
effective adaptation can minimise the risks associated with them (Hajra et al, 2016). The
likelihood that projected climate change will increase the intensity and frequency of climatic
hazards (Kumar et al, 2013), places further pressure on the need to identify and develop
effective adaptation practices and policies.
Within climate discourse women are often identified as a marginalised social group with
greater vulnerability to climatic hazards and environmental change (Ahmed and Fajber,
2009). Explanations for this gender disparity have cited a number of possible causes, including
limited access to resources, and social and cultural norms relating to divisions of labour, and
decision making (Terry 2009). Similar factors have also been identified in literature regarding
the barriers to adaptation which women face (Ray-Bennett, 2010 and 2011, Nelson et al,
2002). The social disadvantage and subsequent increased vulnerability of women to climatic
hazards must be addressed if the United Nations Sustainable Development Goals (UNSDG’s)
targeting female equality and climate action are to be met. Policies and initiatives are
increasingly being introduced to try to address the vulnerabilities of people living in deltas to
climatic hazards, however gender-blind interventions run the risk of further marginalising
those who experience discrimination, reinforcing the gender disparity apparent in global
climate discourse (Masika, 2002). Furthermore, constructing interventions which identify the
barriers women experience will result in interventions of limited success if women’s opinions
and perceptions regarding the way these barriers could best be overcome, are not taken into
account (Denton, 2002). Within the gendered discourse surrounding climate vulnerability and
adaptation female household heads (HH’s) are considered to experience unique challenges,
be further disadvantaged, and less researched than their male counterparts (Flato et al,
2017). Female HH’s often carry a higher dependency burden whilst fulfilling the domestic and
breadwinner roles within a household, alongside managing the existing gender expectations
of women (ibid). It is therefore vital that research is carried out to further understand and
identify the barriers to adaptation which women face as perceived by female HH’s.
This study will use the Indian Bengal Delta (IBD) to investigate the issues female HH’s face
related to coping with climatic hazards. As the Indian arm of the Ganges-Brahmaputra2

Megna Delta (GBMD), the IBD is a part of one of the largest global delta systems (Nicholls, et
al, 2007), and classified as a UNESCO Natural World Heritage Site in recognition of the value
and significance of the ecosystems it supports (Islam and Gnauck, 2008). The IBD is also
considered to be one of the most vulnerable, (Ghosh et al, 2018) frequently impacted by
cyclone and flood events. Moreover, the IBD has been identified as one of the most underdeveloped regions of India (Hazra et al, 2014), and a region where women are often
marginalised in society as a result of sociocultural expectations (Roy and Tisdell, 2002),
further exacerbating the vulnerability of female HH’s to climatic hazards. Despite these
factors research on the IBD remains limited and gendered research more limited still. The
culmination of these factors combined with the limited research on the IBD makes this a
well-suited area for study, especially considering these characteristics are common to many
other deltas across the world.
1.1 AIMS AND RESEARCH QUESTIONS
Using the Indian Bengal Delta as a case study this research aims to identify the opportunities
perceived to overcome the barriers to adaptation uniquely experienced by female HH’s.
1.12 RESEARCH QUESTIONS
1. How are female HH’s adapting to climate hazards in the Indian Bengal Delta?
2. What are the adaptation strategies which female HH’s would like to adopt but have
not?
3. What are the barriers to adaptation experienced by female HH’s?
4. What are the opportunities perceived by female HH’s which would enable them to
address these barriers? (Qualitative research question)
This exploratory mixed methods study will use a two-phase sequential explanatory method
to explore the climatic hazards, adaptations, and barriers to adaptation experienced by
female HH’s living in the IBD. The first phase will use quantitative research questions to
explore the influence of gender on adaptation and the perceived barriers to adaptation
across the IBD. Outputs from the first phase will then be investigated further during the
secondary, qualitative phase of this study by conducting semi-structured interviews with a
sample of female HH’s in Dulki and Sonagar. Using quantitative survey data and qualitative
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interview data will enable the quantitative outputs to be triangulated and help to better
explain patterns found in the quantitative results.

1.2 STUDY AREA
The GBMD of which the IBD constitutes one part, is one of the largest delta systems in the
world (DECCMA, 2017). As defined within the DECCMA research project the IBD includes areas
within 5 metres of sea level making it highly susceptible to sea level rise, cyclones, soil erosion
and storm surges from the Bay of Bengal. The 5m sea level threshold ensures the areas of
greatest exposure and therefore more vulnerable to the climatic risks associated with deltas
are included in the study site. The extent of the GBM delta is shown in Figure 1 with a purple
border surrounding the IBD.
In the past 30 years around 30,000 individuals have lost their homes or been displaced as a
result of climatic hazards in the IBD (Ghosh et al, 2018). There are concerns, resultant from
projected climate change scenarios, that climatic hazards may increase in frequency and
magnitude in the IBD thus increasing the number of people affected by climate hazards
(Samling et al, 2015). The current and future threat of climate hazards to communities in the
IBD highlights the importance of studying current adaptation practices and barriers in the
region.

Figure 1: IBD as Defined within DECCMA Study (Source: DECCMA, 2017)
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1.21 CHARACTERISTICS OF THE IBD
Two administrative districts in West Bengal (North 24 and South 24 Paraganas), make up the
IBD and have a combined population of over 18 million (Census, 2011). In addition to being a
highly populous area, the IBD is also one of the most under-developed areas in India with 34%
of the population living below the poverty line (Hazra et al, 2014). Additionally, the IBD has a
proportion of marginalised groups such as scheduled tribes (STs), scheduled castes (SCs) and
other backwards classes (OBCs) higher than the national average (World Bank, 2018). These
factors have been found to increase the vulnerability of groups to climatic hazards.
Across India, and particularly in rural India women often face discrimination and
marginalisation (Lahiri-Dutt and Samanta 2006). A growing body of research investigating the
formation of gender attitudes has attributed historical and cultural traditions (Dhar et al,
2015) and religion, namely Hindu and Muslim teachings, as factors behind this gender
disparity (Sinha and Ram, 2018). Moreover, West Bengal is a state which performs below the
national average in a number of gender indicators including labour-force participation, child
sex ratio and secondary school completion (World Bank, 2018), resulting in heightened
vulnerability. Studies of previous climate hazards in the IBD, such as cyclone Aila, have
reported women as being more vulnerable both during a climatic event and in post hazard
recovery periods (Ghosh et al, 2018). Despite the identification of women as a group more
vulnerable to climatic hazards, there is limited existing research on how women in the IBD are
adapting (Ghosh et al, 2018, Bhattacharjee and Behera, 2018) and no research which
addresses barriers to adaptation and the perceived opportunities to overcome them. The IBD
is therefore a suitable study site for this project and research outputs from it will be able to
inform policy and act as a catalyst for further study of the IBD.

1.3 SUMMARY
This study will be constructed in the following manner. Section 2 will provide the theoretical
context and review the existing literature on the research topic. Section 3 will then outline
the methodology used for both quantitative and qualitative data collection and analysis, this
will include discussion of mixed methods research, positionality and limitations of the
methods. Next, section 4 will present and discuss the research outputs of the study and
analyse these findings alongside existing literature. The final section of this report will
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summarise the main findings of this study, provide suggestions for future research and
address the wider implications of this study.

2

2.0 LITERATURE REVIEW
This review will outline the key themes which underpin climate adaptation research,
vulnerability, adaptation, and barriers, limits and constraints to adaptation. The theories
within these themes will be outlined before being explored from a gendered perspective and
critically evaluated to ascertain the challenges and criticisms of each concept. Deltas are
relatively under researched regions therefore research which focusses specifically on
vulnerability and adaptation in deltas, and even more so into barriers to adaptation or gender
remain very limited. Context specific reviews of these themes will therefore draw upon wider
research to inform on the current understanding of gender within adaptation and climate
study. The purpose of this section is to familiarise the reader with the key concepts
underpinning this study.
A review and simple analysis of National and West Bengal State policies and plans surrounding
climatic hazards and disaster risk management (DRM) was also undertaken to investigate the
extent to which the topics of, climate hazards in the IBD, and gender are addressed in policy
and will be explored in this section. Gender specific policies and incentive schemes will also
be included to provide greater contextual understanding of the position of women in society.

2.1 VULNERABILITY
The term vulnerability is well established and widely used in non-academic contexts, as well
as across numerous academic disciplines from anthropology to engineering (Adger et al,
2006). The definition of vulnerability varies between different contexts and is a topic of
debate (Blaikie et al, 1994; Thywissen, 2006; Manyena, 2006; Birkmann, 2006). Some of the
most widely used and cited definitions for vulnerability are those recorded in assessment
reports by the Intergovernmental Panel on Climate Change (IPCC). The most recent
assessment report, AR5, defines vulnerability as ‘the propensity or predisposition to be
adversely affected. Vulnerability encompasses a variety of concepts and elements including
sensitivity or susceptibility to harm and lack of capacity to cope and adapt’ (IPCC 2014 pp.
1775). There has been a growth in research on climatic vulnerability as a result of suggestions
projected climate change may place the most significant burden upon groups already most
vulnerable to climatic events (Hazra et al, 2014). This growth has led to the development of
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various frameworks and metrics used as a means of assessing vulnerability (Adger and Brooks,
2003; Cardona, 2004; Cutter et al, 2008), including the pressure and release (PAR) model
(Wisner et al, 2004), and the Sustainable Livelihoods Framework (Scoones, 1998). While these
models can provide a useful insight into the drivers of vulnerability and enable the
identification of vulnerable groups, they are also criticised for their reductive nature
(Jayanimitta et al, 2018) and inability to capture the dynamic nature and complexity of
vulnerability (O’brien et al, 2004).
Despite the disputes over the most effective models and frameworks, vulnerability is most
frequently conceptualised as the product of three components; exposure, sensitivity and
adaptive capacity.
2.11 EXPOSURE
Exposure refers to ‘the presence of people, livelihoods, species or ecosystems, environmental
functions, services and resources, infrastructure, or economic, social or cultural assets in
places and settings which could be adversely affected’ (IPCC, 2014 pp. 1765). While you have
to be exposed to a climatic hazard to be vulnerable, it is possible to be exposed and not be
vulnerable by using protective infrastructure or by modifying behaviour (Cardona et al, 2012).
As populations grow and the availability of safe land gradually reduces it seems likely the
number of people exposed to climatic hazards will grow (Lavell, 2003). Population projections
expect the deltaic population exposed to 1-in-100 year coastal flood events to increase by
80million between 2010 and 2050 (Jongman et al, 2012). Increased exposure to climatic
hazards is particularly pertinent in the case of deltas where anthropogenic actions such as
increased damming upstream and river channelisation disrupt sediment flows (Vörösmarty et
al, 2003; Syvitski et al, 2009). These factors may combine with changes in the intensity of
extreme climate events and forecast sea level change to increase land subsidence, reducing
the availability of safe land (Knutson et al, 2010; Horton et al, 2014).
2.22 Sensitivity
Sensitivity is ‘the degree to which a system or species is affected, either adversely or
beneficially, by climate variability or change. The effect may be direct or indirect’ (IPCC, 2014
pp. 1772). Deltas are highly sensitive to climatic variability because of their low lying plains
and the reliance of populations upon the agro-economic sector (Wong et al, 2014). Climatic
4

hazards such as flood events regularly inundate farmlands causing soil degradation and
resulting in economic loss for many who live in delta plains (Ayeb-Karlsson et al, 2016; Duncan
et al, 2017b). In an effort to reduce their sensitivity to climatic hazards people have diverse
livelihood strategies including fishing, arable farming and livestock rearing, however these
industries remain reliant on climate (Wilk and Kgathi, 2007; Motsholapheko et al, 2011). As
climate variability rises, alternative diversification strategies such as migration are becoming
an increasingly popular means of livelihood stabilisation (Codjoe et al, 2017).
2.13 ADAPTIVE CAPACITY
The initial concept of adaptive capacity stems from Sen’s capabilities theory (Sen, 1993) and
in its most current form refers to ‘the ability of systems, institutions, humans and other
organisms to adjust to potential damage to take advantage of opportunities, or to respond to
consequences’ (IPCC, 2014 pp. 1758). Adaptive capacity is an extensively explored aspect of
climate vulnerability research, in part as a result of the difficulties and uncertainties
experienced in attempts to quantify and document adaptation (Vincent, 2007). An individual
or system’s adaptive capacity is determined by a complex web of factors and their
interactions (ibid), often measured or assessed through the availability of 5 main capitals
(Birkmann et al, 2013; Tuihedur Rahman et al, 2018). These capitals are; social, human,
physical, natural and financial respectively (Reed et al, 2006; Ifejika Speranza et al, 2014).
Considerable progress has been made in identifying which aspects of a population have the
greatest influence over, and are therefore good indicators of a population’s overall adaptive
capacity (Brooks and Adger, 2005; Eakin and Lemos, 2006; Hinkel, 2011). At an individual level
it has been established that social phenomena including class, race and gender interact with
individual decision making to influence the access of a household or an individual to
adaptation strategies (Pelling and High, 2005). Furthermore, the interactions between capital
and institutional context means people most vulnerable to climatic events are also the ones
with the least influence or input on decision-making, least power and fewest resources
(Pelling, 2003; Adger, 2003).
However, although studies have found that adaptive capacity reflects the availability of
capitals, it is a measure of the potential for adaptation within a system and does not indicate
an individual, community or system will adapt (Eiseneck and Stecker, 2012). One explanation
5

for this is that although people may have large stocks of a capital or capitals they may not be
able to draw upon these capitals to mitigate their vulnerability to a climatic hazard (ibid). For
example, deltas have high natural capital stocks however the populations do not always have
the requisite knowledge (human capital), or technology (physical capital) to capitalise on it.
Furthermore, adaptive capacity does not capture the implementation of government
initiatives which also influences the likelihood of capacity resulting in adaptation (Westerhoff
et al, 2011).The relationship between adaptive capacity and adaptation is indirect and
understanding the mechanism by which adaptive capacity translates into action requires
further research and development (Ford and King, 2013).
It is evident the IBD is highly exposed and sensitive to climatic hazards and its population has
a low adaptive capacity, resulting in its population being more vulnerable to climatic hazards.
Furthermore, these factors contribute to the high disaster risk of the IBD, as a result of its
exposure to cyclone and flood events (Krien et al, 2016) (Figure 2).

Figure 2: Map of Exposure of West Bengal to Wind and Cyclone Damage (Source: District Disaster Management Plan North 24 Parganas)
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2.2 GENDER AND VULNERABILITY
‘The promotion of gender equality by ensuring the different needs, experiences and
capabilities of all genders are considered in research projects and policy’, or gender
mainstreaming (Bunce and Ford, 2015 pp.2), has become increasingly popular within
vulnerability assessments and adaptation studies as awareness of the heightened
vulnerability of females to climatic hazards has grown (Arora-Jonsson, 2011). Since the
publication of the ‘Gender and Development’ issue on climate change including Denton’s
paper Climate Change Vulnerability, Impacts, and Adaptation’ there has been a proliferation
of research on gender and vulnerability. However, in comparison to other areas of climate
vulnerability research gender research remains fairly limited (MacGregor, 2010). Existing
studies can generally be categorised into studies which focus on gender related differences
(Huynh and Resurreccion, 2014), and studies which focus on the comparison of female and
male headed households (Flato et al, 2017).
Women have been identified as more vulnerable to climate hazards for a number of reasons.
It is recognised climate hazards affect the poorest most severely due to heightened exposure
and lower adaptive capacity (Arora-Jonsson, 2011). Within this it has been identified women
account for 70% of the 1.3 billion living below the poverty line in the developing south
(Denton, 2002). Furthermore, it is also acknowledged that gender inequalities are often
greatest within the poorest communities (Arora-Jonsson, 2011), where socio-cultural norms
often limits women’s access to capital.
The greater level of poverty amongst female groups in developing nations has been attributed
in part to a lack of access to markets (Klasen, et al, 2015), limited access to formal and informal
credit (Van Aelst and Holvoet, 2016), and reduced access to the labour market in comparison
with men (Oostendorp, 2010). In addition to these factors the reproductive role of women
combines with the socio-cultural expectations of women in many developing nations,
imposing constraints on their mobility and decision making powers (Shabib and Khan, 2014).
Furthermore, the roles and expectations of women as primary care givers, means often in
times of climate stress if food supply is limited it is women who will eat last, and eat least
(Tibesigwa and Visser, 2016). Women’s livelihoods may also be more greatly affected by
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climatic hazards because of their roles in livestock rearing, and the collection of water and
fuel (MacGregor, 2010).
During times of disaster it has also been found women and girls are at a heightened risk of
sexual abuse, trafficking and exploitation (Ray-Bennett, 2011), this threat also reduces the
likelihood of women and girls using spaces such as cyclone disasters during times of disaster
due to the fear they may fall victim to the same fate (ibid).
Alongside the social and cultural vulnerabilities of women, biological and physiological factors
also put women at greater risk during disasters (Ray-Bennett, 2018). For example, in societies
where women learning to swim in not socially acceptable, women are then more vulnerable
during cyclone or flooding events (ibid). Furthermore, dress codes such as sarees can limit
women’s mobility in flood waters (Neumayer and Plumper, 2007).
It is well established the physical assets of HH’s are impacted negatively by climate hazards,
particularly cyclone events (Davis and Ali, 2014). As outlined above, it is also well established
that climatic hazards have gender-specific effects resulting in women being more vulnerable
to the effects of climatic events (ibid). The combination of both of these factors creates
unique challenges for female HH’s exposed to climate hazards and can cause further
marginalisation of vulnerable groups (Falto et al, 2017). It has therefore been identified that
female headed households require greater research focus (Klasen et al, 2015).
2.21 CRITICISMS OF FEMINIST APPROACHES
Alongside increased gender-mainstreaming within climate vulnerability studies, the number
of studies critiquing the current methods of gendered vulnerability assessment has also risen.
Some have argued that engagement with gender has been tokenistic and done little to
motivate real change to address the identified inequalities (Bunce and Ford, 2015). While
some argue the current man vs women methods employed to assess the challenges
associated with gender and vulnerability are too reductive in nature (Skinner, 2011; Djoudi
and Brockhaus, 2011; Carr and Thompson, 2014). Other researchers have taken this further
to say gender should not be seen as an isolated or even primary driver of vulnerability to
climatic changes (Arora-Jonsson, 2011) however the gender differentiated impacts of climatic
hazards such as flood or cyclone events are supported by a number of empirical studies (ibid).
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Furthermore, intergroup analysis between men and women risks overlooking the intragroup
differences such as marital status which can have a significant influence upon the vulnerability
of female HH’s (Carr and Thompson 2013). For example, widowhood is identified in India as a
cause of economic deprivation (Chen and Dreze, 1992), whereas female HH’s whose husbands
have migrated often receive remittances improving their household income (Buvinic and
Gupta, 1997). Similarly, studies in Tanzania have found national laws which economically
disadvantage widows (Dilger, 2006).
Having reviewed the existing literature on gender, climatic hazards and vulnerability it is clear
there is not a simple isolated association between gender and vulnerability. Instead it is a
complex web of interactions between gender and numerous other social factors. This
understanding will inform the methodological design of this study to ensure intragroup
analyses are carried out alongside binary gender analyses.

2.3 ADAPTATION
Adaptation to climatic variability is not a new phenomenon, populations have changed their
behaviours and lifestyles throughout history to cope with changes in climate (Adger et al,
2003). However, the inadequacy of traditional measures to respond to the pace and
magnitude of the climatic changes currently underway has renewed attention on adaptation
in research and policy (Bierbaum et al, 2012). Furthermore, adaptation is increasingly seen as
a vital component of all climate policy (Pielke et al, 2007), and as such there has been
increased drive to document the impact of new policy interventions in practice.
As seen across many areas of climate study the definition of adaptation remains ambiguous
and fragmented (Berrang-Ford, 2011) and definitions even vary between some of the largest
authorities on climate science including the UNFCCC and the IPCC (IPCC 2014, UNFCCC, 2018).
As the importance of adaptation has become increasingly pertinent within climate discourse
efforts to better understand, define and document adaptation have proliferated (Gill et al,
2007; Hansen and Bi 2017). This study will employ the most recent IPCC definition of
adaptation to identify adaptive strategies across this project. “The process of adjustment to
actual or expected climate and its effects. In human systems, adaptation seeks to moderate
or avoid harm or exploit beneficial opportunities. In some natural systems, human
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intervention may facilitate adjustment to expected climate and its effects” (IPCC, 2014
pp.1758).
Numerous reasons have been outlined for the growth of adaptation research including; the
assertion that the impacts of climatic hazards and climatic change are likely to be greatest in
developing countries (Prowse and Scott, 2009), the shortcomings of mitigation strategies
(Reid and Huq, 2007), and the delay of the response of natural systems to climatic shifts
(Burton et al, 2002).
Where studies have previously focussed on theoretical approaches to adaptation such as
assessments of adaptive capacity, there is a growing body of research utilising empirical data
to document and assess adaptive strategies (Biagini et al, 2014). However, studies which
document adaptation remain relatively limited and adaptation research in deltas is often
focussed upon agricultural adaptation (Wassman et al, 2009; Vicuna et al, 2012; Liersch et al,
2013).
Numerous typologies have been established to categorise and surmise the many adaptation
strategies identified within specific studies. The development of typologies enables
comparisons to be drawn between areas where otherwise only highly context specific studies
would be available. Some studies classify adaptations based upon timing to stimulus, whether
an adaptation is autonomous or planned (Tanner and Mitchell, 2009), the form of the
adaptation i.e. technological or financial (Smit and Skinner, 2002; Huq et al, 2003) or identify
different forms of adaptation such as social vulnerability, resilience or targeted adaptation
approaches (Eakin et al, 2009). Furthermore, adaptations which involve capacity building are
one of the primary activities considered vital to help reduce the vulnerability of populations
in developing nations to climatic hazards (Tompkins et al, 2010).
2.31 GENDER AND ADAPTATION
Current studies on gender differentiated aspects of climate adaptation in developing nations
often focus upon agricultural adaptation (Djoudi and Brockhaus, 2011; Musinguzi et al, 2017;
Carr and Thompson, 2014). For example, some studies have shown female HH’s to have
differentiated access to agricultural adaptation practices such as irrigation, due to greater
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burdens of household responsibility, and financial adaptations due to difficulties accessing
loans (Huynh and Resurreccion, 2014).
It has also been identified that female HH’s undertake adaptations differently compared to
the spouses of male HH’s. For example with the support of their husbands women are
increasingly taking up livelihood diversification strategies such as starting small businesses
(Smith, 2014), however female HH’s often lack the required start-up capital to implement
such changes (Van Aelst and Holvoet, 2016). Conversely, female HH’s often have greater
control over household assets compared to women in male headed households (Chant, 1997)
which can mean they have more agency to implement adaptation strategies independently
(Jabeen, 2014). Additionally, widowed female HH’s experience adaptation differently to
women whose husbands have migrated for work as a result of variations in access to financial
capital, land and social networks (Klasen et al, 2015). There is a growing body of research
focussing upon intersectionality between groups of women (Dilger, 2006; Gabrielsson and
Ramasar, 2013; Klasen et al, 2015) to reduce the risk of overgeneralising complex realities.
Despite the clear interaction between gender and adaptation, studies also stress the
importance of remembering the complexity of this relationship due to the interactions of
additional social factors such as class, age, household headship and education (Arora-Jonsson,
2011). This is important to recognise throughout this study to ensure findings from this work
consider the broader context of climate adaptation.
2.32 CRITICISMS OF ADAPTATION RESEARCH
One of the major criticisms of adaptation research is the assumption an adaptation is climate
driven, when in reality adaptations are rarely taken in response to climatic variability alone
(Smit and Wandel, 2006). This will be taken into account throughout this project to minimise
the risk of exaggerating or oversimplifying the drivers of adaptation.
It is also often assumed adaptation results in positive change to reduce the vulnerability of an
individual, household, or community to climatic hazards. However mal-adaptations have also
been identified within literature but are less frequently addressed. Furthermore, actions
which may have been successful within one context may not transfer effectively to a different
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individual or community (Adger et al, 2005). Further work exploring the criteria for measuring
the level of success for an adaptive intervention is therefore required.
The proliferation of adaptation interventions within climate policy is still in its infancy and as
such the long term impacts of adaptive measures upon natural systems and the populations
who inhabit them are as yet unknown. It therefore remains to be seen whether current
adaptive initiatives will result in long term positive change or not, an aspect which often has
not been considered within climate adaptation discussion.

2.4 BARRIERS, CONSTRAINTS AND LIMITS
Having established there is a need to adapt, and understand how people are adapting to
climate hazards there has been a growing movement towards assessing how adaptation
efforts may be also constrained (Berrang-Ford et al, 2011). This is broadly termed barriers
research. One of the most prudent reasons for this growth is because there is a deficit
between adaptation policies, adaptive capacity and actual adaptation. It is barriers research
which seeks to identify and address the reasons for this deficit (Moser and Ekstrom, 2010).
Similar to the themes of vulnerability and adaptation, the meaning of the term ‘barrier’
remains relatively ambiguous and various definitions have been proposed by a number of
researchers (Boer, 2010; Huang et al, 2011, Moser and Ekstrom, 2010). Part of the difficulty
in constructing a definitive meaning of the term barriers lies in the complexity and uncertainty
of the definition of adaptation.
The terms barrier, constraint and limit are often used interchangeably (Biesbroek et al, 2013),
however clear distinctions have been made in IPCC AR5 (Klein et al 2014). This report defines
a barrier or constraint as ‘a factor which makes it harder to plan and implement adaptation
actions’ (Klein et al, 2014 pp. 907), and a limit is ‘the point at which an actor’s objectives or
system’s needs cannot be secured from intolerable risks through adaptive actions’ (Klein et
al, 2014 pp. 907).
The various limits and barriers to adaptation have previously been categorised broadly into,
physical and ecological limits, technological limits, financial barriers, informal and cognitive
barriers and social and cultural barriers (Adger et al, 2007). Although some argue the
categorisation of barriers is subjective and reduces understanding of the complex interactions
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between different barriers and limits to adaptation (Biesbroek et al, 2013), it could also be
said that without such categorisation the processes which constrain people’s ability to adapt
would be too complex to document effectively.
GENDER AND BARRIERS, CONSTRAINTS AND LIMITS
The interaction of gender with barriers to adaptation is an under researched study area,
however the research is growing. Gender has been identified as being a factor which
influences barriers to adaptation as a result of the numerous differences between the asset
bases of males and females. Women have been identified as having; lower education levels
compared to men (Fordham, 2003), reduced access to and ownership of land (Nielsen and
Reenberg, 2010), less decision making power (Rakib and Matz, 2016), and experiencing
gender norms which exclude them from alternative livelihood opportunities (Terry, 2009).
The factors which are perceived as, or considered barriers to adaptation are determined by
how an individual or a group may perceive previous events and this is itself influenced by
an individual’s own values, and beliefs (O’brien, 2009). Furthermore, in the Indian context it
is often the case female participation in decision making processes at both the household and
community level is lower acting as a barrier to adaptation. However, the control of female
HH’s over household decision making processes provides a platform from which they can
introduce changes to better adapt to the threats posed by climatic hazards (Gabrielsson and
Ramasar 2013; Sugden et al, 2014).
Furthermore, uncertainty about climate hazards and concern for the environment influences
people’s decision making regarding adaptation and can act as a limit (Moser, 2005;
Oppenheimer and Todorov, 2006). The heightened environmental concern of women acts to
reduce the likelihood of women experiencing subjective constraints, thus increasing the
likelihood of female HH’s engaging meaningfully with adaptation to climate hazards (Sutton
and Tobin, 2011).
Conversely, women in monogamous households and female headed households experience
different constraints to adaptation (Carr and Thompson, 2013). For example, although a
cyclone shelter may be provided, women in female headed households, particularly with
adolescent daughters may not access it in times of need (Ray-Bennett, 2011). The reasons
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behind this have been attributed to concerns over harassment by males, inability to maintain
their values of honour in a shared sex space, and a lack of appropriate sanitary provisions for
women (ibid). These same circumstances also highlight the instance of an intolerable risk or
limit whereby women will remain in their homes until the threat to theirs and their families
lives becomes too great (Ray-Bennett, 2011). However, gender does not act independently
from other factors to constrain adaptation, the interactions of gender with class, caste, race,
religion and age are extensive and create unique barriers between female headed households
of varying circumstance (Enarson, 2001; Denton, 2002).
Overall the reproductive, productive and community work burdens of female HH’s, despite
enabling some behavioural change, highlight the importance of addressing gender disparities
in climate policy to ensure responses to climatic hazards are not constrained by entrenched
gender norms (Terry, 2009).
CRITICISMS OF BARRIERS APPROACH
As the body of research into the barriers, constraints and limits to adaptation grows, so too
does the critical discussion of whether barriers research should be the mechanism by which
adaptation decision making is assessed.
Firstly, it has been argued that the labelling of processes or factors as barriers reduces the
complex network of factors which determine decision making outcomes to an oversimplified
process (Biesbroek et al, 2014). By treating them as individual and independent factors, the
interactions between different barriers and socio-political circumstances are omitted (Burch,
2010a). It has been argued that it is these interactions which often drive an individual’s
perception of whether a factor acts as a barrier or an opportunity to their adaptation (Burch,
2010b).
Despite a growing amount of research identifying and cataloguing various barriers, there is
limited work suggesting the means by which barriers should or could be overcome (Biesbroek
et al, 2013). There’s also little advice to policy makers on how interventions should be
implemented to improve adaptation outcomes (Clar et al, 2013).
Despite the criticisms of barriers thinking the approach remains relatively new and as such
will continue to evolve in response to the criticisms identified. The criticisms of barriers
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thinking does not negate its use in adaptation study, however it is important to remain
mindful and critical of the associated limitations of barriers research throughout this study.

2.5 POLICY REVIEW
India has repeatedly demonstrated its commitment to addressing issues of conservation and
combatting climate change. From attending the first United Nations (UN) conference on the
human environment and development in 1972, to ratifying its commitment to the Paris
Agreement on Climate Change in October 2016. Reviewing the existing policies and plans in
place within India is therefore important within this study to ascertain the current priorities,
plans and omissions in climate policy. This section will also review a number of existing
policies and initiatives on gender to provide an insight into the position of and challenges
faced by women in India and how gender inequality is being addressed.
A brief review of existing policies and plans to address climatic hazards found a number of
emergent themes (Appendix A). Firstly, although there are polices related to both climatic
hazards and gender the two are addressed as mutually exclusive matters. That is to say, the
acknowledgement of gender related issues within climate policy is limited and vice versa. A
quick frequency analysis for the terms ‘women’, ‘female’, ‘girl’ and ‘gender’ found 44
instances across national climate policies and plans and 33 instances across state policies and
plans (Appendix A). Similarly a frequency analysis for the terms ‘climate’, ‘environment’,
‘cyclone’ ‘disaster’ and ‘flood’ found 10 instances across national gender policies and plans
and 1 instance across state policies and plans (Appendix A). There are a number of issues
associated with this separation between subjects in particular, the vulnerability of
populations to climatic hazards is an inherently gendered issue therefore its inclusion within
policy is vital (Fukuda-Parr, 1999; Carr and Thompson 2013).
Furthermore, despite the recognition of women as more vulnerable to climatic hazards, the
initiatives to address this disparity remain poorly established (Shabib and Khan 2014). This
finding has also been recognised within this review where inclusion of gender related issues
is minimal and where gender has been addressed it often identifies the vulnerability of female
groups but provides no guidance on how to address it. The existing plans and policies in place
in relation to climatic hazards cite the importance of taking proactive measures as opposed
to reactive disaster management techniques. For example one of the main objectives of the
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West Bengal State Disaster Management Policy and Framework is “To establish and maintain
a proactive programme of risk reduction…” The need for local and national governments to
take preventative steps to mitigate the threat of climatic hazards is commonly cited within
research (Ngwenya et al, 2017; Ahmed et al, 2018). Furthermore, Mirza (2003) also suggests
shifts of this kind can help to reduce gender inequality. This contradicts others who argue
gender-blind interventions exacerbate existing gender inequalities (Masika, 2002; Gaard,
2015).
Self-help groups (SHG’s) are identified within climate policy in India as a means of addressing
gender disparity and increasing the adaptive capacity of women. This initiative is supported
within literature where SHG’s have been identified as a successful means of addressing
gender disparities, helping to increase the independence of women within households and
communities (Ghosh et al, 2018). However, a certain level of financial capital is required for a
woman to join a SHG, therefore these schemes can often remain inaccessible to the poorest
women or those without regular incomes (Shanthi et al, 2017). This reinforces the necessity
for gender and climate policy to take an integrated approach to ensure both aspects can be
addressed effectively.
Furthermore, the Kanyashree Prakalpa scheme provides financial support and the bikes for
girls’ scheme improves the safety of girls when travelling to and from school. These schemes
are aimed at helping girls to stay in school and prevent child marriage which remain significant
issues in the IBD. The focus of schemes upon young women will help to improve the agency
of women as they grow up. Unlike the widows’ pension scheme which provides financial
assistance to women previously dependent on their husband’s livelihoods, the Kanyashree
Prakalpa and Bike scheme supports young women and girls to have greater independence.
These new initiatives highlight the changing attitude towards women and their role in society.
Furthermore, the focus on education and societal change in younger generations will help in
combatting the factors which have historically driven the lower adaptive capacity and
heightened vulnerability of women to climate hazards (Yadav and Lal, 2018).
Overall, although climate policies have been introduced, the omission of gender specific
issues within climate policy will act as a barrier to reducing the vulnerability of women in the
IBD (Nelson et al, 2002). Furthermore, previous work on the effectiveness of climate policy
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has found participation and influence in decision making processes is vital to ensuring
adaptations are legitimate (Adger et al, 2005). However, it is clear from this policy review and
from current academic literature that women, particularly in the global south, are
underrepresented in all spheres of climate governance and disaster management (Ahmed
and Fajber 2009).

2.6 SUMMARY
Much of the existing literature on climate hazards focusses on vulnerability assessments,
consequently the vulnerability of populations within deltas to climatic hazards is well
established. Adaptation studies are an increasing field of research however much research,
particularly in deltas, remains small sample with limited application of a gendered
perspective. Additionally, of the existing studies on barriers to adaptation, few address the
perceived opportunities to overcome the barriers identified and no research currently exists
which addresses this in the context of women living in delta regions.
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3.0 METHODOLOGY
3.1

MIXED METHODS APPROACH

Mixed methods approaches are commonly used in health and social science research and
involve the combination or association of both quantitative and qualitative approaches within
a single study (Creswell, 2014). Using a mixed approach is beneficial because it applies the
strengths of both qualitative and quantitative research to better understand a research
problem (ibid), and helps to offset the weaknesses of using one approach in isolation
(Rossman and Wilson, 1991). Furthermore, it’s considered the use of mixed methods in
environmental social science research assists efforts to understand the barriers to
engagement with the relationship between human behaviours and the physical environment
(Schmidt, 2005). This study will use a sequential explanatory design to combine unpublished
quantitative survey data, collected between December 2016 and February 2017, for
DECCMA’s project on adaptation in deltas, with qualitative data collected in July 2018 for the
purpose of this research. A visual model for the study design procedures is shown in Figure 3.
Using a sequential approach is appropriate because the study utilises data collected before
the project was established, and uses analysis of this dataset to justify and provide the
structure for the subsequent qualitative phase (Driscoll et al, 2007). There are a number of
benefits to using a sequential design. For example, any unexpected results from the
quantitative data can be examined in more detail during the qualitative phase (Morse, 1991).
Furthermore, the implementation of this method is very clear as a result of the distinct stages
identified in the approach.
The weaknesses of using a sequential explanatory approach are the time consuming nature
and the practicality of resourcing for collection and analysis of both data types (Moghaddam
et al, 2003; Ivankova et al, 2006; Bryman, 2016). As a result of quantitative data collection
being carried by the DECCMA project prior to the start of this project, the time consuming
nature of sequential studies does not act as a constraint to this project. Similarly, the support
of the study from the DECCMA research project and the partnership with Jadavpur University
meant the availability of resources for data collection was not an issue during qualitative data
collection. The explanatory approach taken within this project will allow for the triangulation
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of quantitative findings, a common use of mixed methods, and enable greater understanding
of the quantitative outputs to establish why certain findings are occurring (Creswell, 2014).
Existing research on barriers to adaptation in deltas predominantly uses small sample
qualitative data to provide context specific descriptive insights (Biesbroek et al, 2013). By
using mixed methods this study presents a unique opportunity for large n quantitative data,
to be used alongside small n spatially specific data. This allows the study to identify and
establish a deeper understanding of the opportunities perceived by and for female HH’s to
overcome the barriers to adaptation which are experienced.

In Nvivo

Figure 3: Visual Model for Mixed-Methods Sequential Explanatory Design Procedures (Source: Adapted from Ivankova et al, 2006)
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3.2

QUANTITATIVE DATA

3.21 USE OF QUESTIONNAIRES
The DECCMA project involved the design of a largescale household questionnaire to be
completed by the HH, and a female only questionnaire to be completed by females within the
household. These questionnaires were carried out across three deltas including the Indian
section of the GBMD, the IBD. The female only questionnaire was not completed by female
HH’s therefore only the HH questionnaire will be used in this study. There are many existing
studies on adaptation to climate hazards which have used questionnaires in their research
design (Bhattacherjee and Behera, 2018; Pandey and Jha, 2011; Duncan et al, 2017b),
however the DECCMA dataset is unique in its scale and location. 1500 households across the
IBD were included and the survey covers under researched aspects of adaptation including;
barriers to adaptation, the gendered dimensions of adaptation, and migration as an
adaptation strategy (DECCMA, 2018). The DECCMA survey area covered areas within 5m of
sea level (Figure 4).

Figure 4: DECCMA Survey Area (Source: Ghosh et al, 2018)
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3.22 QUESTIONNAIRE DESIGN
D ESIGN AND C ONTENT

The HH questionnaire designed by DECCMA covers 8 sections (Table 1), and was designed to
address the research objectives of DECCMA. The focus of DECCMA on gender meant the
questionnaire was developed to enable gender comparison and gendered analysis; making it
appropriate for use within this research project. Sections 1 and 5 of the questionnaire were
used for analysis to identify the gender of the HH, and address questions of adaptation and
perceived barriers to adaptation.
Table 1: Household Head Questionnaire (Source: DECCMA)

Section number
Section 1
Section 2
Section 3
Section 4
Section 5
Section 6
Section 7
Section 8

Section content
Household Roster
Material Wellbeing
Subjective Wellbeing
Migration
Adaptation
Environmental Stress and Change
Thresholds
Economics

D ISTRIBUTION AND S AMPLING

A two stage cluster sampling technique was used in the implementation of the household
survey. Initially a village level multi-hazard map was produced (flood, cyclone and erosion). In
each multi-hazard zone, locations were identified proportional to the number of households
in each location. 10,000 households were listed based upon their demographic and migration
characteristics; 1500 households were then selected for inclusion within the study
proportional to the number of migrant sending and non-migrant households. Cluster
sampling was an ideal sampling technique to use in this instance because of the impracticality
of attempting to capture all aspects which comprise the population of the IBD (Babbie, 2007).
Using this technique ensured the most exposed areas of the delta were captured and
households with the characteristics required for this objectives of DECCMA’s research were
included, thus reducing the risk of non-response bias (Flowerdew and Martin, 2013).
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C RITICISMS OF THE Q UESTIONNAIRE

The DECCMA dataset has collected detailed accounts for the research sites of the study,
however the scale of the DECCMA project and its focus on cross delta comparison means
there are a number of weaknesses in this questionnaire. Firstly, the scale of the project
required closed questions to be used; by limiting people’s answers to a specific set of predetermined choices participants may adopt a false position and therefore introduce bias into
the questionnaire (Flowerdew and Martin, 2013). Combining analysis of this dataset with
qualitative research will go some way to address this issue (ibid). Furthermore, the cross
country focus meant not all of the questions included in the questionnaire were appropriate
within the context of the IBD. The inclusion of questions which may not be relevant to
respondents in the IBD, combined with the long length of the interview may have meant some
responses suffer from fatigue bias or missing data (Flowerdew and Martin, 2013).
This questionnaire was designed in English and then translated into Bengali, this may have
resulted in issues of mistranslation or misinterpretation of the terms used in the questions. A
pilot test was therefore carried out to address any issues related to language translation
(Flowerdew and Martin, 2013). The scale of the project meant enumerators were employed
and trained to conduct the questionnaire. Technical difficulties experienced during fieldwork
also meant responses were recorded on hard copies; this lead to a greater number of
omissions and errors in data entry.
The most significant limitations of the use of this dataset for this study are as a result of the
gendered perspective of this research. As a result of the socio-cultural position of women
living in the IBD there were difficulties gathering female responses to the questionnaire. In
some instances men would not permit their wife to participate in the study or women felt
their husbands or sons were better placed to answer the questions. Additionally, although
the DECCMA project has captured responses from female HH’s, they were not the sole focus
of the questionnaire therefore the sample size is limited.
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E THICS

The DECCMA project has full ethics approval (Ethics ID: 18173) and the requirements
stipulated within the ethics form will be adhered to in use of the DECCMA dataset in this
study. Combining qualitative and quantitative data can increase the risks of participant
identification. These risks were removed by aggregating the data and removing all location
information or identifying characteristics from the quantitative analysis.
3.23 QUANTITATIVE QUESTIONNAIRE ANALYSIS
The literature review informed the quantitative analysis of this study carried out using SPSS.
Having established there to be distinct differences in adaptation between men and women;
the analysis of this dataset was constructed so as to discover and display any such differences
between male and female HH’s in the context of the IBD. It was also expected that the
adaptations which female HH’s would like to implement, but have not, and the perceived
barriers to adaptation would vary to male HH’s. Each of these aspects were therefore
approached from a gendered perspective.
A NALYSIS M ETHOD

As seen from other studies which address the gender differentiated aspects of climate
adaptation, descriptive frequency analysis are often used when analysing quantitative data
sets (Ngigi et al, 2017) and was therefore judged to be suitable for this project.
The limited sample size of female HH’s in the survey meant many adaptations had sample
sizes less than 10 therefore parametric significance testing of the differences between male
and female HH’s was not appropriate (Pett, 1997). In order to test significance using either
parametric or non-parametric tests transformation of the data would have been required,
manipulating the data to the extent outputs were no longer meaningful (Harris and Jarvis,
2013).
D ATA C LEANING

Initially the dataset was cleaned to ensure any ambiguity regarding the gender of the HH was
removed. This left a sample size of 1300, 1113 male HH’s and 187 female HH’s respectively.
A number of the questions on adaptation included in this study contained multiple clauses
which led to ambiguity in the adaptation which respondents were undertaking. To overcome
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this questions were recoded so each clause of the variable was recorded in a separate
variable, shown in Figure 5.

Figure 5: Variable Recoding Method

To ensure the adaptations included within the study were only those driven by environmental
factors (Table 2), descriptive frequency analysis was carried out on the male HH’s and female
HH’s separately and the three drivers most commonly cited were recorded for each
adaptation in the study. By analysing this variable by gender it was possible to see whether
the drivers for implementing an adaptation were different between male HH’s and female
HH’s.
Table 2: Environmental Drivers of Adaptation

R ESEARCH Q UESTIONS 1 AND 2

Using cross tabs whereby the gender of the HH was the independent variable, and each
adaptation variable acted as a separate dependent variable addressed research questions 1
and 2 respectively. The adaptations were then grouped into 6 different categories (Table 3).
The percentage of the sample implementing each adaptation, or wanting to implement each
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adaptation, was calculated to allow for comparison between the different sample sizes of
male and female HH’s.
Table 3: Adaptation Groupings

Adaptation group
Agricultural

Explanation
Adaptations directly relevant to farming and fishing livelihoods
such as intensifying labour, or changing crop types (Morton, 2007)
Disaster response Short term behavioural responses to climatic hazards, such as
moving to a shelter or reducing the amount of food consumed.
Financial
New finance, cooperative or insurance strategies to mitigate the
effects of climatic hazards (Biagini et al, 2014).
Government/ NGO Adaptations which households can access through government and
assistance
external agencies (Smit et al, 2000).
Livelihood
Migration, land use change or uptake of work by women reduces
diversification
the economic vulnerability of a household to climatic hazards by
drawing from multiple sources of income (Hossain et al, 2018).
Physical
Changes or improvements made to an individual’s home which aim
to protect against climatic hazards (Biagini et al, 2014).

R ESEARCH Q UESTION 3

Research question 3 was addressed using cross tabs where the gender of the HH acted as the
independent variable and the barrier to adaptation was the dependent variable. The variables
for barriers to adaptation had been split into 8 possible barriers and recorded as ordinal
variables; whereby each respondent had ranked the three most important reasons preventing
them from making changes in the last 5 years. Percentages were calculated to allow for cross
group comparison. Only one question addressed barriers to adaptation in the questionnaire
therefore the barriers associated with each individual adaptation could not be assessed.
The differences between female and male HH’s found during quantitative analysis justified
the gendered approach taken in this study and guided the design of the qualitative phase of
the study.

3.3 QUALITATIVE DATA
3.31 USE OF INTERVIEWS
Qualitative data collection was carried out between 5th June 2018 and 12th June 2018. The
reason for the limited period for data collection was as a result of the difficult weather
conditions associated with the onset of the monsoon rainfall. Semi-structured interviews
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were used to allow interviewees to construct their own accounts of experiences (Flowerdew
and Martin, 2013). Semi-structured interviews are often used in climate adaptation and
vulnerability research (Ray-Bennett 2011) and by using semi-structured interviews in this
study the complexity of women’s lived experienced was captured. Collecting qualitative data
provided a rich source of information and enabled areas of interest to be explored in more
detail in a more conversational context (Bryman, 2016).
3.32 INTERVIEW STUDY AREA AND SAMPLING
South 24 Parganas was selected as the district for qualitative study because it is the district
which accounts for the greatest area of the IBD. From South 24 Parganas 2 villages were
chosen for this study, Dulki and Sonagar in Gosaba block. Using these villages as case studies
within this research will enable deeper analysis of the complex interactions which drive the
vulnerability of female HH’s in the IBD (Cohen and Manion, 1995). These villages were chosen
because, as observed from the DECCMA risk map, they are villages categorised as high risk to
climatic hazards, and the number of female HH’s within the villages is high compared to other
villages in the delta. GPS coordinate data was collected whilst in the field and this was used
in the interview study site map to display the area within each village where interviews were
carried out (Figure 6).

Figure 6: Interview Sample Area
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Purposive sampling was used in this study because it enabled individuals to be selected with
direct relevance to the research questions of the study (Bryman, 2016). A household listing
was undertaken by staff at Jadavpur University and local guides prior to fieldwork to identify
female HH’s willing to participate in the study. This was useful given the time constraints of
the fieldwork. However, the selection of households based upon those listed by the local
guides could have introduced bias to the sample, whereby only those who the guide felt
would contribute effectively to the study would have been interviewed. This was partially
overcome by the researcher’s random selection of target households off of a list of potential
respondents as provided by the local guide (Ray-Bennett 2010).
Creswell (2014) suggests using a sample size of between 5 and 30 for semi-structured
interviews, this study adheres to this recommendation having carried out 15 interviews. The
time constraints of data collection, combined with the challenging weather conditions meant
further interviews could not be carried out. However, within qualitative study, it is considered
the required number of interviews for a study is not the point of greatest significance
(Saunders and Townsend, 2016); instead it is the depth and quality of each interaction which
influences the value of qualitative research findings (Kitchin and Tate, 2013).
3.33 ETHICS AND RISK A SSESSMENT
The ethics and research governance online (ERGO) process was completed and approval was
received prior to the collection of any data (ERGO ID: 41167). The risks associated with the
fieldwork were identified and included within the ERGO submission along with appropriate
participant information, consent and debriefing forms, these documents were also translated
into Bengali to ensure participants were able to provide informed consent.
3.34 INTERVIEW PROTOCOL
15 Semi-structured interviews were administered by a group of three individuals; the
researcher, a student from Jadavpur University who worked as a translator, and a local guide
who ensured appropriate households were approached for participation. The interviews were
carried out at a location chosen by the interviewee helping to put the participant at ease (Le
Masson, 2013). However, one of the difficulties in doing so meant a number of interviews
were in the presence of men which may have had an influence over the responses women
felt comfortable giving. To minimise the influence of others on the interviewee the local guide
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made efforts to engage them in conversation and move them away from the interview
location.
Interviews began with impersonal, contextual questions to enable a rapport to be built up
between the interviewer, translator and interviewee and help put the participant at ease
before asking more personal, gender sensitive questions (Kitchin and Tate, 2013) (Appendix
F). The interview was designed to ensure questions were open and leading questions were
avoided (Hay, 2016) however where individuals had difficulty understanding what the
question was asking the question was rephrased and various prompts were used to provide
contextually relevant examples. Further prompts such as ‘can you explain why you feel this
way?’ were also used to encourage participants to go into more detail and explore their
responses in greater depth.
The interviews were held in Bengali by a translator and recorded to allow for verbatim
transcription post data collection (Appendix C). Recording allows for a more detailed account
to be taken and enables the researcher to engage fully with the interview, and respond to
visual cues (Flowerdrew and Martin, 2013). Conversely, conversations can be misinterpreted
or mistranslated by a translator (Althor, 2018), however the use of a translator was the most
appropriate option for data collection given the language barrier between the researcher and
respondent. Throughout the interview the translator made brief notes enabling the
researcher to ask follow up questions where appropriate. The method for carrying out the
interviews was pilot tested on the 5th June 2018; no major difficulties in data collection were
encountered, therefore the pilot interviews were included within this study.
3.35 POSITIONALITY
Positionality defined as when ‘a researcher’s social, cultural and subject positions (and other
psychological processes) affect: the questions they ask; how they frame them [and] the
theories that they are drawn to’ (Johnston et al, 2009) influences any research, particularly
when researching in different cultural contexts (Flowerdrew and Martin, 2013).
Anthropologists have established the importance of recognising how a researcher’s own
subjectivity, cultural background, and viewpoints may influence or limit their ability to
interpret their findings and observations (Le Masson, 2013). Within studies of gender this
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influence is made more significant by the different gender values and behaviours transferred
through different cultures (ibid). The influence of the researcher’s positionality was
recognised from the outset of the project, enabling a number of measures to be taken to
reduce the influence of their own position upon research findings.
The researcher’s limited knowledge of the study area combined with their different cultural
background could have influenced the questions which were asked and how they were
framed. To overcome this the researcher worked alongside the translator when finalising the
interview schedule. There were some probing questions which were highlighted by the
translator as being inappropriate to ask participants directly. One example of this was ‘Would
doing this not be appropriate within Indian tradition and culture?’, by working with the
translator to finalise the interview questions it gave the researcher a better understanding of
the culture, and helped to ensure questions were framed in way which would be engaging
and inoffensive to the participant.
The involvement of others within this research project; the translator and accompanying
students and fieldwork supervisors will have influenced the interpretation of findings, this has
been recognised throughout the project, however Turner (2010) argues, the involvement of
multiple team members in the field can enable a more nuanced understanding of local gender
dynamics. This was particularly relevant in the case of this research because the local
knowledge of the translator and local guide meant they had a large knowledge base to draw
upon when interpreting responses. To assist with the interpretation of findings, both the
translator administering the interview and the researcher recorded their own perceptions,
inferences and feelings throughout the interviews. By both recording their experiences it was
possible to combine their perceptions and ensure the researcher’s interpretations of the
emotions and feelings held by the participant were an accurate reflection of the feelings
expressed during the interviews.
In an effort to ensure participants were comfortable discussing gender-sensitive topics female
researchers were used (Durrant et al, 2010). However, questions have been raised regarding
the legitimacy of the assumption female researchers are better at researching female issues,
and whether the life of a western female researcher shares enough common ground with
women in the global south (Le Massson, 2013). It is often cited people are more likely to
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engage in conversation with those they feel they share similarities to (Vercruyssen et al,
2017), therefore the presence of a translator who was of Indian nationality and could speak
Bengali may have influenced the willingness of women to participate in this project. However,
it could be argued the female research team’s position as highly educated young women, will
have influenced the study (Liamputtong, 2007). This influence is particularly pertinent as a
result of the potentially exploitative power relationship between the researchers and the
participants. Power relations cannot be eliminated from the research however critical
reflexivity, a common mitigation strategy, was employed throughout data collection in an
effort to negotiate this limitation (Hay, 2016).
3.36 QUALITATIVE INTERVIEW ANALYSIS
T HEMATIC C ODING

An inductive approach was primarily taken to analyse the qualitative data (Glaser and Strauss,
1967), however some codes relating to gender disparities and power relations were
provisionally considered prior to fieldwork having been informed by the quantitative phase
of the study (Miles and Huberman, 1994). The transcription of data recordings and initial
transcript analysis occurred simultaneously allowing emerging themes to be identified from
interviews. These themes could then inform later interview questions as data collection
progressed (Marshall and Rossman 1995).
The coding structure was emergent, and as transcripts were reviewed, numerous categories
or codes were assigned to the text. These codes were used to identify and classify events,
behaviours and attitudes to adaptation from the perspective of the research participant
(Strauss 1987). Prior categories can influence what the researcher looks for or the way the
researcher interprets material to find said categories within the text. Using an inductive, open
coding approach which aggregates initial codes up to broader groups, or primary codes
helped to overcome this issue (Crang and Cook, 1995). Furthermore, where this research has
been undertaken in a new context using a grounded theory approach enabled the key themes
to emerge from the research to inform the development of future frameworks for analysis.
The interview transcripts were analysed in Nvivo alongside field notes; this ensured the
emotional context and interpersonal relationships which led to the content of the recorded
interview data (Portelli, 1981), were not removed from the analysis. Attribute codes such as
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age were assigned to participants enabling patterns and relationships between different
groups of female HH’s to be identified during the analysis. The majority of codes used were
descriptive and in vivo codes. This captured the changes taking place alongside how
respondents felt about the changes being made and challenges they were facing.
A word cloud was also generated in Nvivo to display the 100 most frequently used words
across all 15 interviews. This created a visual representation of some of the key themes which
recurred throughout discussions.

3.4 SUMMARY
This section has outlined the methodological approach taken in this research. A mixed
methods exploratory approach was used to combine the DECCMA HH dataset with 15 indepth semi-structured interviews from female HH’s living in the IBD to triangulate
quantitative findings and explore inter and intra group differences in more depth. These
findings are discussed in Section 4.

31

4.0 RESULTS AND DISCUSSION
4.1 INTRODUCTION
The chapter will outline the main findings of this mixed methods project to address the overall
aim and four constituent research questions identified in the introduction of this report.

Figure 7: 100 Most Frequently Used Words

The world cloud generated shows key themes such as house, help, family, children, work and
husband were recurring themes from interviews. This informed the researcher throughout
the coding process. Each respondent has been assigned a respondent number which will be
referenced when providing supporting evidence for codes e.g. [1], these are provided
alongside various attribute codes for each respondent which have been used to identify
differences and similarities between female HH’s which share similar attributes(Table 4).
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Table 4: Interview Respondents and Attribute Codes

Respondent Reference Attribute Codes
Respondent Total HH
Number Members
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

5
4
3
3
3
4
5
9
6
1
5
4
3
5
4

Reason for being
HH
Widow
Migrant husband
Husband is unwell
Husband is unwell
Widow
Migrant Husband
Migrant Husband
Widow
Widow
Widow
Widow
Widow
Widow
Widow
Migrant Husband

Estimated Age

Brick or mud and
thatch house

55
25
36
47
62
36
37
40
43
63
80
55
34
57
46

Mud and thatch
Mud and thatch
Mud and Thatch
Mud and Thatch
Mud and Thatch
Mud and Thatch
Mud and Thatch
Mud and Thatch
Brick
Mud and Thatch
Mud and Thatch
Brick
Mud and Thatch
Brick
Mud and thatch

4.2 RESEARCH QUESTION 1
What adaptations are being undertaken by female headed households?

The adaptations to climatic hazards identified in Table 5 and the qualitative data will be
grouped as shown in Table 3. These groupings were informed by findings from the literature
review.
Table 5 displays the adaptations which were found to be driven by environmental factors.
Greyed out boxes display adaptations which either had 0 counts or which were not
environmentally driven adaptations. A number of adaptation strategies have been adopted
in the IBD where environmental factors are not the primary drivers, predominantly these are
driven by family disruptions and changes to household income (Appendix D).
Male HH’s in the IBD were found to be undertaking 26 different adaptations in response to
environmental drivers (Appendix D). In comparison, female HH’s were found to be
undertaking just 19. (Appendix D). Furthermore, environmental drivers were listed in the top
three causes of adaptation 52 times out of a possible 78 instances, or 67% by male HH’s.
Similarly, female HH’s cited environmental drivers to adaptation 37 times out of a possible 57
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instances, or 65% (Table 5). This initial finding suggests there are similar levels of concern for
the environment among both male and female HH’s in the IBD. However, male HH’s are
undertaking a greater number of adaptations suggesting female HH’s must experience unique
barriers (Terry, 2009). Furthermore, the concern of women over environmental issues is
widely documented in literature and often extends to the contentious rhetoric identifying
women as having greater concern for the environment than men (Stern et al, 1993; Tranter
2011; MacGregor, 2017). The frequent identification of environmental factors as drivers of
change in the IBD is also supported in literature where it has been identified that often areas
which experience the consequences of climate hazards are more motivated to make changes
(Whitmarsh, 2008; Spence et al, 2011; Van der Linden, 2014). However, greater exposure to
climate hazards does not always translate to adaptation (Van der Linden et al, 2015).
Table 5: Adaptations Taking Place and Desired Adaptations

Type of
Adaptation
(taken in the
last 5 years)

Started using
hired labour

People Adopting Adaptation
Would like to Take up Adaptation
Strategy
but Have Been Unable To
Of
Of
Of
Of
Count
Count
Count
Count
Male
female
Male
female
of
of
of
of
HH
HH
HH
HH
Male
Female
Male
Female
sample
sample
sample
sample
HH
HH
HH
HH
(%)
(%)
(%)
(%)
Agricultural Adaptations
179

16.08

16

8.56

Stopped using
hired labour

19

1.71

2

1.07

Diversified
types of crop
grown

62

5.57

2

1.07

Reduced variety
of crops grown

19

1.71

1

0.53

Started planting
climate tolerant
crops

59

5.30

2

1.07

Stopped
planting climate
tolerant crops

3

0.27

0

0.00

174

18.63

23

13.45

42

4.00

3

1.62

45

4.27

2

1.08
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Type of
Adaptation
(taken in the
last 5 years)

People Adopting Adaptation
Strategy
Of
Count
Count
Male
of
of
HH
Male
Female
sample
HH
HH
(%)

Of
female
HH
sample
(%)

Increased use of
fertiliser

144

12.94

6

3.21

Reduced use of
fertiliser

9

0.81

1

0.53

Put in irrigation

107

9.61

4

2.14

Took out
irrigation

2

0.18

0

0.00

Bought
farming/fishing
equipment

68

6.11

2

1.07

Sold farming/
fishing
equipment

1

0.09

0

0.00

Fished new
breeds in ponds

5

0.45

1

0.53

Would like to Take up Adaptation
but Have Been Unable To
Of
Of
Count
Count
Male
female
of
of
HH
HH
Male
Female
sample
sample
HH
HH
(%)
(%)
9

0.92

0

0

36

3.58

1

0.55

58

5.55

3

1.62

15

1.35

Disaster Response Adaptations
Organised own
protection
during a storm
or flood

39

3.50

7

3.74

Used a
community
shelter during a
storm or flood

71

6.38

15

8.02

Stopped using a
community
shelter during a
storm or flood

2

0.18

0

0.00

556

51.77

83

46.11

165

30.05

19

19.59

Financial Adaptations
Taken out a loan

564

50.67

90

48.13
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Type of
Adaptation
(taken in the
last 5 years)
Joined a
cooperative
Left a
Cooperative

People Adopting Adaptation
Strategy
Of
Count
Count
Male
of
of
HH
Male
Female
sample
HH
HH
(%)
76

6.83

21

Of
female
HH
sample
(%)

Would like to Take up Adaptation
but Have Been Unable To
Of
Of
Count
Count
Male
female
of
of
HH
HH
Male
Female
sample
sample
HH
HH
(%)
(%)

11.23
319

4

0.36

1

30.76

40

24.10

0.53

Government / NGO Assistance Adaptations
Received
government/
NGO assistance

289

25.97

42

22.46

Stopped
receiving
government/
NGO assistance

1

0.09

1

0.53

Received
training on new
fishing/ farming
methods

12

1.08

1

0.53

712

86.41

129

88.97

122

11.08

1

0.54

219

20.33

53

31.18

Livelihood Diversification Adaptations
Women in the
household
started working
outside of the
house

36

3.23

17

9.09

Sent a
household
member to
work outside of
the village

168

15.09

61

32.62

214

22.65

26

20.63

Changed landuse to mixed
farming/ fishing
production

18

1.62

0

0.00

44

4.02

4

2.14

461

72.37

82

71.30

Physical Adaptations
Modified or
improved house

476

42.77

72

38.50
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Type of
Adaptation
(taken in the
last 5 years)
Started cutting
down trees
around the
home
Stopped cutting
down trees
around the
home
Started to plant
trees around
the home

People Adopting Adaptation
Strategy
Of
Count
Count
Male
of
of
HH
Male
Female
sample
HH
HH
(%)
85

7.64

15

Of
female
HH
sample
(%)

Would like to Take up Adaptation
but Have Been Unable To
Of
Of
Count
Count
Male
female
of
of
HH
HH
Male
Female
sample
sample
HH
HH
(%)
(%)

8.02

75

6.74

11

5.88

393

35.31

45

24.06

Stopped
planting trees
around the
home

24

2.16

3

1.60

Moved to a new
house within
the same village

45

4.04

13

6.95

85

8.27

11

6.40

376

52.22

75

52.82

138

12.92

16

9.20

Perhaps surprisingly given the dependence of rural delta populations on agriculture (Ericson
et al, 2006), only 4.7% of male HH’s and 1.5% of female HH’s were found to be implementing
agricultural adaptations. Men, as the HH’s, are generally more engaged with breadwinning
activities and women with household duties such as cooking and cleaning (Kelebe et al, 2017;
Farzana et al, 2017), providing some explanation for why female HH’s were found to be less
frequently engaged in agricultural adaptations. Further explanations for this difference may
reside in issues surrounding women’s access to land. Studies have identified women in South
Asia often face legal and cultural barriers inheriting property and women-owned holdings can
be too small for many agricultural adaptations to be practicable (Sugden et al, 2014).
The highest proportion of participation by female HH’s was in financial adaptations; 29.7% of
the maximum combined count of loan taking and cooperative initiatives. In comparison, just
0.3% of the total possible count of male HH’s were adopting loan taking. Contrastingly, few
interview respondents were involved in loan taking and where they had been accessed
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respondents rarely gave positive accounts of formal loan taking due to fears over repayment
difficulties [1,3]. More frequently respondents discussed the informal borrowing of money
from neighbours and friends or participation in SHG’s, these financial adaptation measures
were framed more positively than formal loan taking from banks [2,3,12] (Ghosh et al, 2018).
Informal loan taking was often used to cope with family disruptions such as illness rather than
climatic hazards or other direct environmental drivers [2]. The difficulty of differentiating
between environmental drivers of adaptation and other motivations is widely discussed in
literature and perhaps unsurprising given the complexity of interactions between adaptation,
livelihoods, availability of capitals, and vulnerability to climatic hazards. The focus of this
project upon environmentally driven adaptations may therefore omit some adaptations, a
limitation of this study.
Many interview respondents worked outside of the home and often participated in more than
one livelihood, highlighting the diversity of the livelihoods of female HH’s. The diversification
strategies generally involved “daily wage labour” [7,15], and “prawn and shrimp cultivation”
[11]. Studies in Vietnam have similar findings identifying that female HH’s are often more
engaged with daily wage labour rather than higher earning self-employed activities, and this
diversification is rooted in a need to survive (Huynh and Resurreccion, 2014). Adaptations as
essential measures to ensure their family’s survival were also identified throughout this study;
“To protect myself from the calamities…I had to elevate my house. It was a strategy for
survival which I adopted” [11]
“I sell wood sometimes, sometimes I sell a few fish. This is how I survive. Difficulty is there in
every step” [10].
Adaptation to ensure survival contrasts with the viewpoint of many researchers which feel
adaptations should be implemented as a means of development (Eriksen et al, 2011; Eakin et
al, 2014). However, the motivation for adaptation is a contentious topic within current
adaptation research and raises moral questions over whether researcher’s are in a position
to, or indeed should, be the authority on what is defined as a ‘coping’ strategy and which
adaptations are ‘maladaptation’s’.
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Furthermore, a number of respondents discussed the migration of their husbands in response
to the low productivity of agricultural land, particularly in the aftermath of cyclone Aila [14].
Migration has been identified as both a consequence of, and an adaptation to climate hazards
(Kabir et al, 2018), and is increasingly discussed in policy and research due to the effect
climate change may have on population flows in different nations (Black et al, 2011). The
effect of increased soil salinity upon agricultural productivity is widely documented in
academic literature and frequently associated with the incidence of climatic hazards
(Chhotray and Few, 2012; Duncan et al, 2017a). This migration may not have been captured
in the DECCMA survey because migration was only asked about in the context of the last 5
years. Furthermore, whether the adaptation was driven by environmental factors may have
been masked because of the influence of low agricultural productivity upon household
income (Appendix D).
Physical adaptations were found to account for the greatest number of counts of adaptation
by female HH’s. 159 counts of adaptation were recorded, 72 of which were making
modification or improvements to the house. Physical adaptations were also the most
frequently recorded type of adaptation being undertaken by male HH’s. This finding was
echoed in interviews with female HH’s where making “improvements to the house”[1,3,5,1115] and “planting trees”[1,7,9,11] around the area and “digging channels to divert flood water
away from the house” [3,4] were identified as popular methods to protect their homes from
climatic hazards. Despite the considerable uptake of physical adaptations at the household
level they are rarely discussed as an adaptation undertaken by delta communities (Ling et al,
2015). Instead, studies have identified community wide physical protection measures and
livelihood based adaptations (Kolawole et al, 2016; Gustafson et al, 2017). The receipt of
government and NGO assistance was often discussed by those whose houses had been
modified and were built using brick rather than mud. Financial assistance had been received
by a number of families to assist with the rebuilding of homes post Aila. However, it was clear
this assistance was not universally distributed “There are so many relief schemes… but I have
not been able to get anything” [8]. The unequal distribution of government assistance has
been identified in numerous studies on Indian welfare and disaster relief schemes (Chhotray
and Few, 2012; Jha et al, 2015), highlighting the importance that barriers to access are
overcome to address vulnerability to climate hazards. Other government assistance which
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had been received in the case study area was embankment strengthening through the
replanting of mangrove trees and the concrete surfacing and elevation of the main road
through the study villages [2-6,13,14]. Although the strengthening of embankments by
mangrove reforestation has been well received respondents acknowledged there are limits
to the protection which can be provided by the embankments “The embankments are very
high but these cannot prevent the water from getting in” [1]. This response highlights a clear
limit to adaptation which is widely supported by existing research on adaptation (Klein et al,
2014; Ahmed et al, 2018)
DECCMA’s survey identified relatively few counts of disaster response adaptation, 112 male
HH’s and 22 Female HH’s. This is surprising given the exposure of the IBD to climatic hazards
such as flood and cyclone events and reinforces the limitation of the study focussing upon
adaptations in the past 5 years. In contrast, all 15 interview respondents spoke at length about
disaster response measures taken during cyclone Aila in 2009 including “moving to higher
ground”[1], “receiving water and food supplies”[9] and “living in relief tents”[13]. The receipt
of government assistance is a common measure used to provide relief to households most
vulnerable to climatic events (Motsholapheko et al, 2011). There have been clear
improvements in disaster management in India as a result of better implementation of
disaster response policies and plans (Jha et al, 2015). However, the slow and ongoing recovery
of the IBD from cyclone Aila highlights weaknesses in the long-term disaster response plans
of West Bengal. The use of cyclone Aila as a reference point within everyone’s lives;
“Aila was one of the most damaging calamities I have ever witnessed” [15]
highlights the impact of the cyclone in the IBD, from which the population are still recovering.
Generally interviews supported findings of the DECCMA survey, with the exception of disaster
response adaptations, which interviewees stated were very significant in the lives of female
HH’s in the IBD. Furthermore, the high participation of women in physical adaptation
strategies supports literature that a women’s role is to look after the house (Ray-Bennett,
2018). In contrast, the findings of Gabrielsson and Ramasar (2013), that female HH’s
undertake unique adaptations as a result of their decision making power in the household is
unsupported by findings from the IBD. The narrow range of adaptations discussed during
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interviews with female HH’s as discussed during interviews, further supports the implications
from the DECCMA survey that female HH’s in the IBD are experiencing unique barriers to
adaptation.

4.3 RESEARCH QUESTION 2
What adaptations would female HH’s like to undertake but are unable to?

Figure 8: Most Frequently Desired Adaptations Ranked By Grouping

The top three aspirational adaptation groups revealed from the DECCMA survey were the
same between both male and female HH’s (Figure 8). However, agricultural adaptations were
the least frequently identified aspirational adaptation group among female HH’s where only
32 of a possible count of 1086 (2.95%) were interested in implementing agricultural
adaptations. Furthermore, Male HH’s have a lower desire to implement financial adaptations
relative to Female HH’s (Figure 8). Similarly to adaptations currently being undertaken by
female HH’s, this difference could be attributed to the lower participation of women in formal
agricultural work (Sugden et al, 2014; Kelebe et al, 2017).
The interviews carried out with female HH’s highlighted the desire of women to take up work
opportunities to support the needs of their families. Interestingly, many other adaptations
women were hopeful to introduce; physical, livelihood diversification or government
assistance measures, were also centred on ensuring they could provide for their families,
supporting the initial themes which emerged in the word cloud generated (Figure 8).
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Prioritising the care of their families is something which has also been documented in
literature (Gimenez-Nadal and Molina, 2015; Tibesigwa and Visser, 2016). Furthermore,
although many female HH’s were keen to take up employment opportunities it was clear this
should only be done providing it did not interfere with their child care roles and household
duties “Women are meant for household work but what do I do after I complete that?”[7].
Many respondents, particularly women with grandchildren discussed the fact women’s
independence is growing but the conversations with respondents often contradicted the
conventional understanding of independence. For example, respondents said; “Women
shouldn’t be HH’s” [4,5] and “I want my son to take over duties” [4]. These responses highlight
the inequalities which exist in communities, are echoed in current studies, and will continue
to proliferate in the absence of intervention (Occhionero and Nocenzi, 2009).
Younger women whose husbands had migrated often held greater aspirations surrounding
the socio-economic betterment of their family. For example;
“I would like to convert my temporary house into a permanent one… this will help me to expand my
opportunities and lifestyle” [2]

The migration of a family member and receipt of remittances has been linked with the
aspirations sometime held by migrant families (Dao et al, 2018). Additionally, respondents
generally associated labour migration with male family members highlighting the gendered
dimension of migration and its interaction with socio-cultural power relations (Carling and
Collins, 2017). The receipt of remittances was a common factor enabling respondents to
increase financial capital. Existing studies on migration have drawn attention to the upwards
social mobility which can be afforded to migrant families in receipt of remittances due to their
increased stocks of financial capital (Nyberg-Sorensen et al, 2002). Furthermore, studies have
identified that alongside providing an alternate source of income, migration also reduces the
number of people who are dependent on the household livelihood, and this is termed the
maximisation of household-utility (Stark and Lehvari, 1982).
The provision of, and access to government and NGO assistance was discussed by 11 female
HH’s as a highly desirable adaptive strategy [1,3-5,7-13]. In contrast to adaptations currently
being undertaken the hope to receive government assistance was frequently discussed in the
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context of enabling development rather than a strategy for survival; “with the relief and the
help and support we could uplift ourselves a little more than previously” [9], “Getting help will
help me to have a better standard of living” [12]. This finding draws upon research which
identifies the availability of financial capital as a major determinant of and barrier to the
development of resilient communities (Cassidy and Barnes 2012; Mutzabazi et al, 2015).
For both male and female HH’s it was found that within physical adaptations making
modifications or improvements to the house was the most frequently identified aspirational
adaptation (Table 5). This was also supported by the 13 female HH’s interviewed who
identified physical adaptations as a priority in order to reduce vulnerability to climatic hazards
[2-7,9-15];
“I would like to make changes to my home to stay safe and prevent hazards” [11].
“I think it is very important to plant more trees…beneficial for humans, help to control and
maintain the temperature and reduce the impact of extreme heat” [2]
From the adaptations identified in Table 5 it was found a greater proportion of male HH’s
display a desire to implement adaptive strategies across 5 of the 6 groupings (Appendix D)
suggesting female HH’s are less interested in implementing new adaptive strategies. This is
surprising considering research has identified women have greater environmental concern
which can manifest itself through greater engagement of female HH’s with adaptation.
However, while the transcripts from interviews with female HH’s found a strong will amongst
female HH’s to make changes to reduce their vulnerability to climatic hazards, they also
documented a range of unique barriers and experiences preventing these measures from
being implemented. This could be the cause of the lower interest of female HH’s in
adaptation. Conversely, there could be an alternate unidentified explanation for this which
has been omitted due to the fact the qualitative phase of this study did not include the
experiences of male HH’s (Djoudi and Brockhaus, 2011).
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4.4 RESEARCH QUESTION 3
What are the barriers to adaptation perceived by female HH’s?

Barriers to adaptation identified from the DECCMA survey results are shown in Table 6 and
7. Values in red indicate the three barriers ranked as most important and green cells
indicate the barriers with the greatest overall count.
Table 6: Barriers to Adaptation Perceived By Male HH's

Male HH
Most important

Second most
important

Third most
Important

Total
Barrier

Total
sample

Count

%

Count

%

Count

%

Count

Count

No Time

125

12.03 70

6.74

96

9.24

291

1039

Not enough
labour available
to do this

89

8.57

40

3.85

58

5.58

187

1039

Household or
community is not
supportive

72

6.93

97

9.34

144

13.86

313

1039

Barrier

No information/
support on how to 216
do this

20.79 323

31.09

200

19.25

739

1039

Worried that this
may go wrong and
the household
could be worse off

84

8.08

200

19.25

257

24.74

541

1039

Could not afford
to do this

406

39.08 229

22.04

142

13.67

777

1039

No one has done
this before

46

4.43

72

6.93

128

12.32

246

1039

Other

1

0.10

1

0.10

3

0.29

5

1039
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Table 7: Barriers to Adaptation Perceived By Female HH's

Female HH
Most important

Second most
important

Third most
Important

Total
Barrier

Total
sample

Count

%

Count

%

Count

%

Count

Count

No Time

9

5.14

15

8.57

15

8.57

39

175

Not enough
labour available
to do this

3

1.71

10

5.71

11

6.29

24

175

Household or
community is not
supportive

20

11.43 9

5.14

28

16.00

57

175

No information/
support on how to 40
do this

22.86 55

31.43

42

24.00

137

175

Worried that this
may go wrong and
22
the household
could be worse off

12.57 23

13.14

34

19.43

79

175

Could not afford
to do this

76

43.43 51

29.14

24

13.71

151

175

No one has done
this before

5

2.86

12

6.86

20

11.43

37

175

Other

0

0.00

0

0.00

0

0.00

0

175

Barrier

4.41 H OUSEHOLD R ESPONSIBILITIES

The three most common barriers perceived by both male and female HH’s were; lack of
money, lack of information on how to carry out an adaptation and concern an adaptation may
go wrong and the household would be worse off (Table 6 and 7). However, when assessing
the most important barriers to adaptation men identified lack of time as most important
rather than concern an adaption may go wrong (Table 6). In contrast, many female HH’s
highlighted they felt a large amount of “pressure” and “stress” in their roles as HH’s due to
having to provide for the family alongside fulfilling their traditional household roles expected
of women [2,13]. Similarly, although concern an adaptation may go wrong is the second
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largest perceived barrier by both groups, 15% of male HH’s rank it most important compared
to 27% of female HH’s (Table 6 and 7) further highlighting the pressure felt by female HH’s to
successfully provide for and protect their families. Existing research on female HH’s also
highlights the additional pressure of female HH’s due to their dual responsibilities (Chant,
2014). This pressure meant women placed themselves in more vulnerable situations during
cyclone Aila to prioritise the safety of the rest of their family.
“As a woman… It’s my responsibility to send everyone to safer places first and then move” [3]
“I was the last to leave during Aila” [4]
These accounts display the sacrifices female HH’s will make to uphold the traditional
household responsibilities of a woman, and could provide some explanation for the higher
incidence of female mortality in natural disasters such as cyclones (Ray-Bennett, 2018). The
prioritisation of the family is echoed in studied which have found in times of food insecurity
such as during weather shocks women will forfeit food to provide for their families (Asfaw
and Maggio, 2017).
4.42 S AFETY C ONCERNS

Where women had been working to diversify their livelihoods and try to earn money to
support their families many respondents had taken up prawn and shrimp collection. However,
there were concerns inferred by respondents over the safety of taking up work like this due
to the risk of animal attacks and trafficking in the area;
“I feel scared because many people have been attacked by crocodiles… my husband has
instructed me not to go.” [15]
Furthermore, the presence of middle-men both in agriculture and prawn and shrimp
collection exploits female HH’s as they are paid less for their produce than they would receive
at market (Sabar, 2015). This exploitation reduces women’s earnings “they do not give me the
amount I am due” [15], reducing their access to financial capital acting as a further barrier to
adaptation. Multiple reasons were given by respondents as to why they were unable to go to
the market themselves, for example;
“I do not have time to go and sell the additional eggs in the market” [1]
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“Nothing is possible without asking permission from my husband…It is better that women
stay indoors rather than go outside” [6]

The lack of time stated by respondents [14,15], supports discourse surrounding the difficulty
of managing the double burden of household responsibilities. However, lack of time was
identified relatively infrequently within the DECCMA survey. Suggesting the influence of lack
of time over adaption varies across the IBD, or perhaps lack of time is not one of the most
important barriers experienced. Furthermore, the excerpt taken from respondent 6
highlights the reduced mobility and low autonomy of some female HH’s whose husbands
have migrated away from the home. This may act as a barrier to adaptation by limiting
women’s ability to act independently (Ray-Bennett, 2011).
4.43 A VAILABILITY OF F INANCIAL C APITAL

Money was identified throughout interviews as a major constraint reducing women’s ability
to implement adaptive strategies, particularly when discussing their desire to make
improvements to their homes such as constructing the house from brick rather than mud.
Financial barriers to adaptation are commonly cited in the literature for both male and female
HH’s in delta regions around the world (Bosma et al, 2012; Brown et al, 2018). Given the high
proportion of delta inhabitants which live at or below the poverty line it is unsurprising this
barrier is consistently identified. However, differences lie between the ability of male and
female HH’s to address this barrier and financial barriers are often closely linked with physical
capital. For example, female HH’s often “do not have any land” [3] limiting their access to the
agricultural sector. The unequal land rights of females has been identified as a barrier to
reducing women’s overall social and economic vulnerability (Kelkar, 2014; Wineman and
Liverpool-Tasie, 2017). This acts as a barrier to addressing poverty, a factor which has been
closely associated with the vulnerability of women to climate hazards (Mazumdar et al, 2014;
Ajala, 2017). Furthermore, in rural communities such as the IBD land assets are suggested to
be more useful than household income because they can be used to access credit or training
to increase agricultural productivity which are financial and agricultural adaptations in
themselves (Johnson et al, 2016). This literature clearly highlights the importance of
addressing underlying gender inequality to overcome the barriers to adaptation experienced
by female HH’s.
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For all female HH’s interviewed, financial barriers played a significant part in preventing
adaptation, however for widow households the significance of the barrier seemed to be more
pertinent. The marginalisation of widows has been recognised across India, resulting in the
introduction of widow allowance schemes. However, numerous barriers to access means the
widow allowances are doing little to relieve the financial strain on widowed female HH’s in
the IBD.
“My husband died outside of the village therefore I have no death certificate for him” [12]
“I do not have access to any widow allowance… I am already 60 years old but still I do not
receive any government benefits” [11].
There are numerous documents required in order to claim widow allowance in West Bengal,
including a death certificate and proof of income. Furthermore, many of the widow
respondents were illiterate and therefore unable to complete the application form without
assistance. This finding highlights the need for the Government of West Bengal to ensure
allowances are not only provided, but are accessible to those in need of them.
4.44 C OMMUNITY AND H OUSEHOLD S UPPORT

Further differences are found within each barrier. For example, of female HH’s who
considered lack of household or community support a barrier 35% compared to 23% of male
HH’s rank it as most important (Table 6 and 7). When this was investigated in greater detail
during interviews a number of differences in experience were discovered. For example, some
respondents whose husbands had died revealed they had been ostracised from their in-law
family and their sons. The social exclusion of widows from their families has been attributed
to four reasons; being a burden on the family, being an unwanted claimant of their husband’s
property; being perceived as a sexual threat, and being an unwanted claimant of patrilineal
inheritance (Battacharyya and Singh, 2017). All of these reasons bar their perception as a
sexual threat were spoken of by widow respondents [9,12].
Further themes surrounding support also arose during discussions with female HH’s;
“Amar ache tomar ache, esho boshi khai,
I have, you have, let us sit together and eat,

amar ache tomar nai, kisher amar bhai” [9]
Where I have, you don’t have then you are not my brother.
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This quote is a common phrase in Bengali and highlights the experiences of some households
who find people are unwilling to help them [9,11].
Furthermore, the dialect used by another respondent during discussions was indicative of her
being from a different area. West Bengal has a long history of migration which predates its
existence (Shamshad, 2017) and this migration can lead to animosity between groups (ibid).
This may provide some explanation for the violence, “People have bitten and scratched me all
over” [11], and lack of community support this respondent has experienced. This finding
suggests the intersectionality of ethnicity and being a female HH can reduce the level of
community support experienced, acting as a barrier.
“Artho dite parina kintu swartho dite pari” [2,5,13]
What my friends and family cannot provide financially they provide in selfless love, care and support

This quote contrasts with previous themes and highlights the support some respondents
received from their in-laws and neighbours. This support was most notable amongst
younger female HH’s who had a number of dependent children to support. For example;
“Other women call me when they find work in the village… sometimes women employ me to
work in their houses or on their agricultural land” [13].
The support networks between women, especially between other female HH’s has emerged
as an important enabler of adaptation within other research projects (Sugden et al, 2014).
This network has been discussed previously in the context of WSHG’s in the IBD, enabling
financial adaptations and increasing financial stability (Ghosh et al, 2018). However, there has
been limited discussion of the emotional support networks female HH’s can provide for one
another. Although this is a small point, the importance of recognising the positive influence
of support networks between women should not be overlooked.
Furthermore, there seems to be ongoing rhetoric that women are a burden on the household
which may also affect how supported women feel. For example, marrying off daughters was
frequently framed as beneficial to the rest of the family whilst the payments associated with
marrying off a daughter were spoken of as an additional hardship to the family, [4] (Heath
and Tan, 2016). Similarly, the accounts widowed women provided regarding their relationship
with their sons reiterated the feeling that women are a burden in the family [9]. The exclusion
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of widows by their own children supports existing research on the topic (Bhattacharyya and
Singh, 2017), and reinforces the need for differentiated gender policies which recognise the
marginalisation of widow HH’s. An even more extreme case of this ‘burden’ rhetoric became
clear in the account given by respondent 15 whose daughter had been severely injured in an
accident at work;
“My daughter is in such critical condition and her husband does not look after her. Her in-laws
have abandoned her so now she stays with me. I will have to help her survive”. [15]
This extract exemplifies the decision making power of men over the lives of women and the
treatment of women as property, something which has been recognised in prior literature
(Bhattacharyya, 2014). The perception of themselves as a burden upon their family may act
as a barrier to adaptation where women are reluctant to disrupt the status quo and act of
their own accord. For one respondent their decision to take matters into her own hands and
try to go against the decisions of their in-law family and son had violent repercussions;
“My son whom I have brought up with my own blood and tiresome love beat me in the middle
of the road.” [9].
The rhetoric surrounding a lack of community support and the perception of women,
especially widows, as a burden, not only acts as a barrier to the adaptation of female HH’s to
climate hazards but brings to the fore a wider social issue, well catalogued in existing
literature, surrounding the autonomy of women and son preference in India (Mitra, 2014).
4.45 P OWER TO M AKE C HANGE

The power to make change within their families is a theme where responses varied between
women. For example some women showed low levels of self-efficacy;
“Men cannot prevent flooding so how could I as a woman prevent it?” [1]
“Men are more knowledgeable and intelligent, they can face anything that comes” [5].
“To make agriculture productive you need a male member in the house” [12]
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Whereas other HH’s, predominantly, younger women, considered women to be strong
agents of change;
“Regarding the knowledge to prepare oneself for hazards women are capable enough to
protect themselves.” [3]
“All women have the capacity to adapt to disasters.” [4]
This finding suggests women are becoming more independent. However, the selfperception of older women as powerless or incapable in comparison to men identifies an
additionally factor causing the heightened vulnerability of older, widowed HH’s (Torri and
Martinez, 2013). This barrier reinforces the importance of recognising intragroup variability
in measures designed to improve the engagement of female HH’s with adaptation.
4.46 S UMMARY

Although not all barriers experienced by female HH’s are unique to women, such as age or
availability of financial capital, the experiences of these barriers differ between genders.
Additionally, there are also a number of unique barriers to adaptation primarily centred on
the traditional expectations of women and their roles within the household. Furthermore, it
can largely be seen it is not one particular barrier which prevents female HH’s from adapting
to climatic hazards. Instead it is the intersectionality of all of these factors which reduces the
ability of female HH’s to adapt, and produces variations between different groups of female
headed households. Although female HH’s are adapting less compared to male HH’s there is
also a clear difference between different groups of female HH’s. For example, the multiplicity
of numerous barriers means elderly, widowed HH’s are less able to adapt than HH’s whose
husbands have migrated, receive remittances, and are supported by their in-laws and
neighbours. The variation between groups of female HH’s reinforces the findings of a number
of other researchers which have started to highlight the importance of addressing the
heterogeneity of female HH’s (Huyn and Resurreccion, 2014; Wineman and Liverpool-Tasie,
2017).
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4.5 RESEARCH QUESTION 4
What are the opportunities perceived by female HH’s which would enable them to address these barriers?

Discussions surrounding the way in which the barriers and challenges female HH’s face could
be overcome were interpreted differently between different respondents. This in itself is
interesting to note, indicating the varying levels of agency different female HH’s perceive
themselves to have. For example, some women felt having a male HH would be most
beneficial to reducing the barriers to adaptation which they face [12]. This highlights the
perception some female HH’s had of their limited ability to be agents of change in their own
lives (Torri and Martinez, 2013).
4.51 E MPLOYMENT

Further interpretations of the question found employment opportunities would be valuable
in addressing the barriers female HH’s face;
“If I am supported by being provided with employment sitting back home this will benefit all
of the women in the village at large”. [11]
This response highlights the importance of employment opportunities which fit the
circumstances of female HH’s. This would allow them to contribute to their households
financially (Torri and Martinez, 2011), alongside managing their dual role as caregiver and
breadwinner in the family. Thus, employment opportunities would improve the asset base of
female HH’s reducing barriers to adaptation.
4.52 E MPOWERMENT OF W OMEN

Another interpretation of the question found the importance of addressing underlying gender
inequalities and social issues. Although many respondents discussed the fact the position of
women in society is changing and women are becoming more independent;
“Women should be going outside and this is because change has taken place. There have
been changes across the generations, now transformation is taking place in the roles women
play” [10].
It is clear more progress still needs to be made if the barriers to adaptation are to be
overcome. Primarily, respondents spoke of the need for a multifaceted approach involving
education, policy and female representation.
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E DUCATION

Multiple women felt the education of women and girls is vital to empowering women [2,4,810]. Current programmes such as the Kayanshree Prakalpa scheme have been well received
[13], and it is clear education is highly regarded throughout the community. Education has
been identified as a means to increase the independence of women through a number of
channels. For example, Landesa, 2013 and 2014 has identified that education can be used as
a tool to sensitise both boys and girls to the rights and benefits of land ownership and the
detrimental impact dowries can have on the empowerment of women. Similarly, Gibbs et al,
2012 highlights the impact education of women has upon their access to income, aspirations,
and health. These studies support the perception of respondents that education can be used
to empower women.
P OLICY

While respondents had positive opinions of the Kanyashree and Sabooj Bicycle scheme
women felt more policy interventions were needed to support the independence of women.
For example;
“Women need to be given training in adopting different farming practices and seed” [10]
“Women need training in handicrafts and techniques” [13].
This perceived opportunity to provide skills training for women is closely related to the
provision of employment opportunities. However, the intra-group differences in experience
of barriers to adaptation also suggests a need for policies which do not address gender
inequalities in isolation but consider the many intersecting factors such as age and marital
status more effectively. For example, some women may benefit from agricultural extension
services. Whereas women unable to take up agricultural work due to age or household
responsibilities, may benefit most from home-based work (Torri and Martinez, 2011). Policy
can also be used to improve women’s inheritance and marital rights (Caron, 2018), further
supporting the importance of policy to promote gender equity.
R EPRESENTATION

Female HH’s felt female representation in government positions is needed to empower
women;
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“More representation of females in government is good. Our ‘didi’ has given us many
schemes and policies which are helping women to achieve more educational qualifications.”
[15]
Here respondent 15 is referring to the female chief minister of West Bengal who has been in
office since 2011 (WBCMO, 2018a), and introduced schemes such as Kanyashree in efforts to
address gender inequality (WBCMO, 2018b). Furthermore, wider benefits of increased female
representation on members of the public have been identified including feeling more
empowered and able to speak out in public (Htun and Weldon, 2010; Burnet, 2011; Krook and
O’brien, 2012)
4.53 L IMIT

The difficulty some women had identifying measures which would assist them in overcoming
the barriers to adaptation suggests there are limits to adaption in the IBD;
“The embankments are very high but these cannot prevent the water from getting in so how
can I make my house high enough to stop the water?” [1].
This response highlights a limit to adaptation in the delta regardless of gender differentiated
experiences. This statement stresses the overarching exposure of communities in the IBD to
climatic hazards and supports the notion that not all climatic hazards can be overcome
through adaptation (Hajra et al, 2017). This point is particularly significant given models have
predicted the magnitude of climatic hazards in the Sundarbans region is likely to increase
(Kumar et al, 2013).
4.54 S UMMARY

Overall the perceived opportunities identified by female HH’s to overcome the barriers they
face are measures primarily aimed at addressing the underlying social issues which continue
to reproduce gender inequalities across India. However, the extent to which addressing the
barriers to adaptation will remove the vulnerability of women or men to climatic hazards is
limited by the exposure of the IBD to high magnitude climatic hazards.
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5.0 CONCLUSION
This section summarises the findings of the 4 research questions discussed in section 4 before
addressing the overall aim of this study. The contribution of this study to gender and
adaptation research will then be outlined, recommendations for future work will be given,
and limitations of the study will be discussed.

5.1 RESEARCH QUESTION 1
How are female HH’s adapting to climate hazards in the IBD?

Physical, and disaster response adaptions are most frequently undertaken by female HH’s in
the IBD because these changes fall within the traditional responsibility of women to support
the needs of the family and be good homemakers. Additionally, disaster responses and
physical adaptations reduce the exposure of the family, offering protection from the
immediate impacts associated with climatic hazards.

5.2 RESEARCH QUESTION 2
What are the adaptation strategies which female HH’s would like to adopt but have not?

The adaptations female HH’s would like to implement, frequently involve diversifying their
livelihoods and women wish to participate more actively in the labour force. These
adaptations are associated with having greater independence whilst supporting their
husbands and providing for their families. Additionally, many women spoke of their desire to
access government, particularly financial, support. This support was often discussed in the
context of enabling women to implement physical adaptations, in particular, elevating their
house or constructing it from brick.

5.3 RESEARCH QUESTION 3
What are the barriers to adaptation experienced by female HH’s?

While many barriers to adaptation are the same for both female and male HH’s, they are
often experienced differently between genders. Female HH’s also experience unique barriers
to adaptation compared to their male counterparts as a result of the socio-cultural
expectations of, and attitudes towards women. Furthermore, the intersectionality of
vulnerabilities such as socio-economic position, marital status and age, have a multiplicative
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effect upon the barriers to adaptation which female HH’s experience resulting in intragroup
differences and exacerbating the vulnerability of particular groups.

5.4 RESEARCH QUESTION 4
What are the opportunities perceived by female HH’s which would enable them to address these barriers?

The opportunities female HH’s perceive to overcome the barriers they face reinforces the
perpetuating effects of gender inequality upon women’s perceived ability to adapt to climatic
hazards. Education, access to job opportunities and representation of women in all levels of
government were identified as measures which would address the underlying gender
inequalities experienced by female HH’s. Gender equity would enable greater uptake of
adaptation strategies, whilst improving quality of life.

5.5 AIM
What are the perceived opportunities to overcome the barriers to adaptation uniquely experienced by female
HH’s?

Overall it can be seen the most effective way of improving the engagement of women with
adaptation to climatic hazards is to address the underlying socio-cultural gender divisions
which currently determine female HH’s experience of barriers to adaptation.
The underlying gender inequalities seen in the IBD will take time to overcome due to the
society-wide attitude change required in rural communities; traditionally more conservative
than urban areas (Thornton 2006). However, it is not time alone which will ensure the closure
of the gender gap in West Bengal. If the history of the pursuit for equity of any kind reveals
anything it is that this ambition requires continuous reinforcement through multiple channels
(Pascall and Lewis, 2004; Occhionero and Nocenzi, 2009);
1.) Ongoing representation of women in all areas of public discourse (Latu et al, 2013).
2.) Continuous implementation of policies and schemes aimed at the ensuring all
children receive an equal education (Eger et al, 2018).
3.) Employment opportunities for female HH’s which support their dual roles as
breadwinner and primary caregiver within the household (Le Mare, 2012).
Additionally, progress towards meeting India’s commitments to UNSDG’s 5 and 12 will assist,
and simultaneously be assisted by actions taken to address the unique barriers to adaptation
faced by female HH’s (Bhadra, 2017). These commitments have necessitated the introduction
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of policies such as the Kanyashree Prakalpa Scheme and West Bengal state policy for the
empowerment of women, and continue to highlight the importance of gender mainstreaming
in all areas of policy. Furthermore, if the underlying gender equality issues in West Bengal are
not confronted and overcome, initiatives specifically aimed at assisting female HH’s to adapt
to climatic hazards will have limited long-term success.

5.6 RECOMMENDATIONS
-

Provide vocational skills based training for female HH’s.
Provide training to farm labourers on agricultural adaptations which can be
implemented to increase productivity.
Consider introducing gender quotas within government
Continue to support and introduce schemes which ensure children have equal access
to quality education.
Improve access to government support schemes such as widow’s allowance support.

While government schemes and changes to policy are required to improve the engagement
of female HH’s with adaptation, it is important to recognise the scope for the introduction of
community lead initiatives to overcome barriers to adaptation. For example, sharing the
burden of childcare between households would improve the ability of able female HH’s to
take up work outside of the household. This would improve the financial capital of female
HH’s alongside building social capital between frequently marginalised groups.
To date, the existing published research on adaptation in deltas is limited and has focussed
on assessing vulnerability and documenting adaptations with little coverage of barriers or the
influence of gender. This research differs in that it identifies the unique barriers to adaptation
and opportunities to overcome them from the perspective of female HH’s. The importance of
this work therefore lies in its identification of the significance of addressing underlying gender
inequality to enable the adaptation of female HH’s. These findings can also potentially be
extended to other rural delta regions across the global south such as the Mekong delta in
South-East Asia, where similar socio-cultural gender expectations exist (Swain et al, 2008,
Thao, 2012).

5.7 FUTURE WORK
There are opportunities for expansion of this study to other regions or deltas. This could
involve carrying out the qualitative phase in a number of additional areas of the IBD or the
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other deltas which the DECCMA survey has collected data for such as the Volta, GBMD or
Mahanadi allowing for comparison between areas. Furthermore, a longitudinal study would
provide a deeper insight into the lived experiences of female HH’s, potentially enabling more
insightful identification of the opportunities to overcome barriers and facilitate the
monitoring of gendered policy impact.
This study provides an initial exploration of the measures female HH’s feel would benefit them
most. Further research involving policy makers would benefit the development of a holistic
approach to increasing adaptation implementation.
While it is not always possible for adaptation to fully protect a population from the effects of
climatic hazards, it can act to mitigate impacts and support livelihoods in rural communities
(Hajra et al, 2017). However, unless the contextual gender inequalities engrained in
communities across the world are continuously addressed in all areas of policy, women will
continue to bare a greater burden of the risks associated with our global weather system.

5.8 LIMITATIONS
As with all studies, this project is not without its limitations. While methodological limitations
were addressed in section 3 there are a number of additional limitations to be mindful of
when evaluating the conclusions of this study.
Firstly, the size of the sample of female HH’s used in the quantitative phase of this study has
been a limitation due to the inability to perform statistical analyses which could ascertain the
significance of the gender differences found in the dataset.
Additionally, where this project has focussed primarily on the barriers which are uniquely
experienced by women, it has given little acknowledgement of additional socio-cultural
factors such as caste, class and ethnicity which influence the vulnerability of groups, to
climatic hazards. In a similar vein the gendered approach taken in this study risks
oversimplifying the complex interactions which occur between barriers.
While the use of a case study within the qualitative phase of this study has provided depth, a
multiple case study would have enabled comparison across areas to show differences in
experience between areas within the IBD. Similar limitations can be attributed to the use of
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the IBD overall as a case study area which risks overgeneralising the experiences of female
HH’s in other deltas around the world.
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