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Abstract
Bangladesh’s southwestern coastal region is highly vulnerable to climate change, facing frequent cyclones, floods, and salinity intrusion. This study investigates two villages in Dacope Upazila of Khulna District, characterised by agrarian, fishing, and resource extraction-related unsustainable economic activities. Compounded by constrained market integration, diminished adaptive capacities, and deficient infrastructural development, these vulnerabilities disproportionately affect female populations in Nalian and Kalabogi, where gender influenced socioeconomic disparities exacerbate disaster-related economic precarity. The study introduces the Economic Vulnerability of Women Index (EVWI), a composite metric operationalising five empirically grounded dimensions of vulnerability: Disaster Preparedness, Education, Income, Financial Accessibility, and Demography – each scored from 1 to 5 on a severity scale. Employing a mixed-methods approach, primary data were collected through semi-structured household surveys (n=52) and two participatory focus group discussions to illustrate individual and community economic vulnerability. The analysis yielded mean EVWI scores of 3.41 and 3.06 in Kalabogi and Nalian, respectively. These findings demonstrate the EVWI’s capacity to delineate fine-grained vulnerability patterns and support targeted policy interventions. This study advocates for the institutionalisation of gendered socioeconomic metrics within disaster risk reduction plans to mitigate systemic precarity in the Global South’s marginalised coastal geographies.
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1. Introduction
Coastal communities in underdeveloped countries are increasingly susceptible to a range of environmental and economic disturbances. Bangladesh, with a score of 27.29, ranked ninth on the World Risk Index in 2023, which was markedly very high on the index. Among five indicators, Bangladesh was in a very high-risk zone in four of them, namely exposure, vulnerability, susceptibility, and lack of coping capacities (BEH, 2023). Especially vulnerable is the low-lying coastal area of Bangladesh, which covers 47,201 square kilometres (Ahmad, 2019). The coastal area is home to about 43.8 million people, which is approximately 27% of the national population, with the district of Khulna having about 2.613 million people (BBS, 2022). Coastal regions in underdeveloped countries face significant threats from natural hazards such as storms, salinity and erosion, impacting their physical, economic, and social systems (Zacarias, 2018). Although the Bay of Bengal accounts for only 5-6% of the cyclones forming worldwide, these cyclones are the most fatal, responsible for 80-90% of global losses in both life and property (Paul, 2009). 
The impacts of natural disasters are set to only increase as the climate changes (Wood et al., 2021). At the forefront of climate change are the rural poor facing direct endangerment to their economic livelihoods from coastal hazards and indirect impacts through the degradation of vital ecosystems (Barbier, 2015). The increasing population density in coastal regions further compounds the challenge, placing more individuals and assets in harm's way, particularly with the heightened potential for storm-surge flooding (Moser et al., 2014). As climate change impacts are unevenly distributed, understanding the specific vulnerabilities at local scales becomes crucial (Dolan and Walker, 2006). 
Vulnerabilities in coastal communities arise from the geographical location and pattern of settlement, inappropriate land management systems, means of livelihood and lack of infrastructure, late responses to warnings and complex decision-making process (Alam and Collins, 2010). Although coastal communities face multifaceted risks – social, economic, physical, and environmental – the most vulnerable groups during disasters are women, children, and the elderly (Hoque et al., 2021). Economic dependence on specific industries or sectors can increase vulnerability to economic fluctuations (Crespo et al., 2023). It is difficult to understand the vulnerability of an economy qualitatively, hence one of the most common ways of exploring this vulnerability is through the construction of an index (Noy and Yonson, 2018), as this can help us understand the structure of economic vulnerability of an area (Guillaumont, 2008).
Women are integral parts of societies with established rules and responsibilities, and disasters have an impact on women globally (Wiest, Mocellin and Motsis, 1994; Gokhale, 2008). Within these vulnerable coastal communities, women often experience a disproportionate burden compared to men due to existing gender inequalities and deeply rooted sociocultural norms which shape their different experiences of social life and economic activities (Ariyabandu, 2009). Women play crucial roles in sectors like fisheries, yet their contributions often lack formal or social recognition, and they face limited access to economic resources and support (Ariyabandu, 2009). Gendered roles frequently increase women's vulnerability, adding to their mental health challenges, water insecurity, and caregiving responsibilities (Anjum and Aziz, 2025). Their roles, priorities, and interests in sectors like fisheries and tourism are frequently overlooked in policy and management (Ashraf and Azad, 2015). It is further seen that the needs of women are generally ignored or silent in the literature regarding the role of women in natural disaster and its recovery phases (Fothergill, 1996; Enarson, 2012; Ashraf and Azad, 2015).
Economic vulnerability arises from the exposure of the economy to damaging exogenous shocks (Briguglio et al., 2012; Guillaumont, 2008), and among the women in Bangladesh this vulnerability is significantly influenced by their restricted access to economic resources and public spaces, especially during and after disasters like cyclones (Sultana, 2022). In Bangladesh, women typically have less access to education, financial capital, and land, and they often face sociocultural barriers that restrict their mobility and limit their adaptive capacity, as they own less share of land and get a lesser portion of the aid (Ahmed, 2024; Alston and Akhter, 2016). Limited access to education, healthcare, and economic opportunities further heightens the vulnerability of women in coastal areas of Bangladesh to climate change impacts (Shamsuddoha et al., 2024). There is a significant gender imbalance and potential financial strain in coastal regions of Bangladesh (Ashraf and Azad, 2015). Gender inequality within the blue economy also leads to women suffering disproportionately from climate change's adverse effects (UN Women, 2022). Women's labour in this sector is often undocumented and unequally compensated (Solano et al., 2021), for example in Bangladesh 70% of the total labour engaged in the shrimp processing are women, and they often work under minimal regulations (Nuruzzaman, 2014). Women entrepreneurs are instrumental in generating employment opportunities and fostering both economic expansion and social advancement on a global scale (Bullough, 2021), but they face severe difficulties in recovery as there are socio-economic barriers to essential financial aid in underdeveloped and developing countries (Manolova, 2020; Mashapure et al., 2022; Gannon, 2022). Mortality rates in the coastal region due to cyclones have decreased but the long-lasting economic impact of cyclones on women has had no improvement (Sultana, 2022). Economic vulnerability is higher as many women in the coastal region of Bangladesh turn to livelihoods such as agriculture, fishing, small businesses, handicrafts, and weaving, sectors that are inherently unsustainable and highly susceptible to disasters. Variations in organizational performance between genders are driven less by the owner's sex and more by contextual factors—such as how integrated the business or entrepreneur is within its environment and the geographic location (Thornton, 1999; Mirchandani, 1999; Bruin, 2007).
In climate-affected areas, women face time poverty due to water scarcity and increased care work, and they are disproportionately impacted in sectors like agriculture (UN Women, 2024). Due to climate change, women experience uneven hunger burdens and longer distances to travel for drinking water (Chowdhury, 2021), and the salinity in the coastal region leads to increased workloads, health problems and financial precarity of women (Khanam et al., 2023). Women in the most climate vulnerable districts carry out 98.5 percent of household care work (BBS and UN Women, 2022). Gender emerges as a critical determinant of vulnerability to the mental health impacts of disasters, with women in Bangladesh enduring heightened levels of physical, sexual, emotional, and domestic abuse—forms of violence that tend to escalate (Enarson, 1999) during and after such events (Rezwana, 2020). It is essential to address cultural, non-economic drivers of gender inequality so that women can access safe shelter without fear of stigma or harassment and avoid falling into poverty and increased vulnerability when widowed or divorced (Cannon, 2002). Enarson and Fordham (2001) argue that women's fundamental human right to life, economic and housing security is violated in disasters when gender subordination leads to unnecessary and disproportionate female mortality. In male-dominated households and societies, decision-making constraints often result in men managing assets, household repairs, and purchases, thereby reinforcing gender subordination during disasters (Sultana, 2010). The females are more likely to experience increased mortality, health challenges, and significant economic losses to their livelihoods due to climate-related disasters such as cyclones (Sommer and Mosely, 1972; Ikeda, 1995; UNDP, 2013). In Bangladesh, the intersection of gender issues and disaster vulnerability is especially pronounced, as the nation simultaneously confronts entrenched gender disparities and a continual series of natural catastrophes (Juran and Trivedi, 2015). 
Dacope, located in the Khulna district of Bangladesh, stands out as a particularly vulnerable coastal Upazila (sub-district). This Upazila surrounded by water emerging at the confluence of Shibsha and Pashur rivers (the other two big rivers are Vodra and Dhaki which torn Dacope into three parts), is prone to cyclones, salinity intrusion, erosion, and flooding, all of which significantly impact the lives and livelihoods of its inhabitants. Studies have specifically highlighted the cyclone vulnerability and flood risk in Dacope, indicating high levels of economic vulnerability within the region (Jadid and Moniruzzaman, 2024). In the recent past, this area has been struck by quite a few severe cyclonic storm surges by Sidr (2007), Aila (2009) and Remal (2024), and this has intermittently eroded the local livelihoods of the area. The socioeconomic characteristics of Dacope, often intertwined with reliance on agriculture and fisheries around the Sundarbans protected areas, leave its population, particularly women, facing numerous disadvantages, including limited literacy and financial management skills (Islam et al., 2020). In Dacope Upazila, there is a significant educational disparity: women aged 15 and above have a 12.1% lower participation rate compared to men (BBS, 2022). The people of Dacope are mostly rural with about 71.5% living in villages (BBS, 2022).
Although considerable research has examined vulnerability in the coastal area of Bangladesh, documenting the region’s susceptibility to cyclones and floods and exploring women’s economic fragility at a national scale, there is a marked shortage of studies that focus specifically on the financial hardships experienced by women in Dacope, Khulna. Given this context, there is a pressing need for a detailed understanding of the economic vulnerabilities faced by women in Dacope, Khulna, within the broader framework of climate change and socioeconomic challenges prevalent in underdeveloped coastal regions. This study aims to provide a comprehensive analysis of the economic vulnerability of women by constructing an index based on primary data collected by a semi-structured questionnaire survey. The objectives include:
· Identifying economic vulnerability of women in Nalian and Kalabogi villages
· Exploring how the Gender intersects with economic vulnerability
· Identifying key interventions to alleviate economic vulnerability
This study dives into the complexities of economic vulnerability experienced by women in Dacope and similar settings, aiming to inform future research, policy interventions, and development practices aimed at enhancing their resilience. 
2. METHODOLOGY
2.1 Study Area
[image: ]Dacope Upazila is located within the Khulna District in the southwestern coastal region of Bangladesh. Geographically, it lies approximately between 22°24' and 22°40' north latitudes and 89°24' and 89°35' east longitudes. Sutarkhali union is the southernmost union in Dacope (Figure 1). The union has an area of approximately 50 square kilometres. Nalian and Kalabogi villages are located at the southern end of the union. Hence, there is heightened disaster risk in these areas. 

















Figure 1 Map of the Study Area at Different Administrative Levels; a) Khulna in Bangladesh, b) Dacope in Khulna, c) Sutarkhali in Dacope, and d) Selected villages in Sutarkhali Union. (Ahmed et al., 2026)

2.2 Data Source and Collection
Primary data were gathered through two semi‑structured questionnaire: a household questionnaire to capture individual economic vulnerability and a focus‑group discussion (FGD) to assess community‑level economic vulnerability. FGDs comprised 7-8 community representatives each, both included local residents, political representatives, and members of NGOs, facilitating in‑depth discussion of economic coping strategies, gaps in life-saving infrastructure and communal resilience factors. 
The total population of these two villages is approximately 23,800: 9600 in Nalian and 14,200 in Kalabogi. There is a total of 4,249 households in the two villages according to the Union Parishad. A proportional random sampling strategy was employed for the household survey, ensuring that respondents were selected in proportion to the size of predefined demographic data. Sampling continued until thematic saturation of qualitative data was observed – no new information emerged after 52 completed household interviews. Nineteen responses were recorded in Nalian, and 33 were collected in Kalabogi village. 
2.3 Selection of Dimensions
Reviewing pre-existing literature, it is clear that there are many indices at present which explore coastal risk and vulnerability. Each of these indices explored the general vulnerability of people using a broad spectrum of indicators. Because this study is focused on women and their vulnerabilities, the indices were chosen to reflect them strongly. In developing the Economic Vulnerability of Women Index (EVWI), five core dimensions: Disaster Preparedness, Education, Income, Financial Accessibility, and Demography were selected based on robust theoretical underpinnings and empirical evidence from gendered vulnerability research. It should be noted that all dimensions pertain exclusively to individual attributes of women’s vulnerability and deliberately exclude external systemic factors, such as, institutional inefficiencies – such as government shortcomings in road or polder maintenance – were not addressed in the questionnaire.
Disaster Preparedness captures women’s differential exposure and adaptive capacity by measuring frequency of disasters, access to early warning systems, evacuation planning, received training, and community resource networks, thereby addressing mobility constraints and socio‑cultural norms that often limit women’s disaster readiness. Education encompasses literacy rates and vocational training attainment, reflecting substantial evidence that enhanced human capital directly facilitates livelihood diversification and informed risk‑reduction strategies among women. The Income dimension disaggregates individual earnings stability and diversity to highlight informal and seasonal work dependencies that exacerbate vulnerability in coastal settings. Financial Accessibility probes real access to formal credit, savings, and insurance mechanisms, drawing on microfinance case studies in coastal Bangladesh that demonstrate the pivotal role of inclusive financial services in post‑disaster economic recovery. Finally, Demography incorporates dependency ratios, life‑course status, and unpaid care burdens to account for care responsibilities and household composition constraints that critically shape women’s economic agency.
The semi‑structured questionnaire was meticulously designed by translating each identified factor and its associated effect into targeted items that capture the economic vulnerability of women. Each item was carefully phrased to ensure clarity, cultural relevance and alignment with the five core dimensions of the index. Below Table 1 elucidating how these factors are relevant in studying the economic vulnerability of women in the study area.
Table 1: Gender Specific Factors Exacerbating Economic Vulnerability of Women in Coastal Areas of Bangladesh
	Factor
	Effect on Economic Vulnerability

	Limited land ownership and property rights
	Restricts access to collateral for loans, limits control over productive assets and can lead to greater economic insecurity.

	Unpaid care work
	Limits time and opportunities for women to engage in income-generating activities and pursue education or training.

	Restrictions on mobility and access to public spaces
	Hinders women's ability to access markets, financial services, information, and support networks.

	Lower levels of education and skills training
	Limits women's employment opportunities to lower-paying and more precarious jobs, making them more vulnerable to economic shocks.

	Lack of representation in decision-making processes
	Leads to policies and programs that may not adequately address women's specific needs and vulnerabilities.

	Gender-based violence and insecurity
	Can lead to physical and mental health issues, displacement, and reduced ability to participate in economic activities.

	Social and cultural norms prioritizing male household members
	Can result in women having less access to household resources, including food and healthcare, and less say in financial decisions.

	Greater reliance on climate-sensitive livelihoods
	Women are often concentrated in sectors like agriculture and fisheries, which are directly impacted by climate change, leading to income instability.



These factors were identified from pre-existing literature by various authors working in this field.

2.4 Weighting and Scoring Methodology
From household questionnaires, key variables were scored on a 1–5 Likert scale (), where 1 denotes lowest vulnerability and 5 the highest. Each variable  received a fixed weight (0< <1) ranked by relative importance. For each dimension  (with variables), the dimension score  was calculated as:

Dimension scores were then aggregated into a composite index  by assigning each dimension  its own weight (0<<1) and averaging across the total number of dimensions :

Below is an example of how the responses were ranked and how weights were acquired. No duplication of rank was allowed. Higher rank means more importance. Since, the focus of the study is on the economic vulnerability, financial accessibility and income dimensions were ranked higher.
	Dimension
	Disaster Preparedness
	Education
	Income
	Financial Accessibility
	Demography

	Rank
	3
	2
	4
	5
	1



So, in this case the sum of the ranks is 15, and weight for  unit. All other weights were calculated following the same procedure.
2.5 Analysis and Validation of the Data
All survey data were collated and analysed in Microsoft Excel, where initial data cleaning and computation of descriptive statistics for each of the variables were undertaken. To assess internal consistency, a Cronbach’s alpha test was performed on the five‑item (the items being the dimensions) scale, yielding α = 0.61. According to established guidelines, scales comprising fewer than ten items require a minimum alpha of 0.50 to be deemed acceptable. Since the obtained alpha exceeds this threshold, the index demonstrates satisfactory reliability, and the dataset may be considered fit for the intended analytical purposes.

2.6 Geospatial Analysis
Spatial visualisation of the composite Economic Vulnerability of Women Index was performed using QGIS. Composite index scores for the villages of Nalian and Kalabogi were imported as attribute tables and displayed with graduated colour symbology, enabling clear identification of spatial patterns in women’s economic vulnerability across the two study sites.
3. RESULTS
Economic Vulnerability of Women Index (EVWI) assesses the vulnerability of women across five key dimensions: Disaster Preparedness, Education, Income, Financial Accessibility, and Demography. The index ranges from 1 (Least Vulnerable) to 5 (Most Vulnerable) vulnerability and is widely used in researching climate-induced disasters, including cyclones, floods, and river erosion. The coastal communities in Nalian and Kalabogi in Sutarkhali are acutely exposed to these recurring disasters, which have dissuaded investment from any government or private sector consequently stalling the economic growth. As a result, most of the residents rely on traditional livelihoods that are increasingly imperilled by the threat of climate change, which has slowly pushed many residents into deep poverty.
3.1 Sample Profile
3.1.1 Demography of the Respondents
The respondents were selected randomly, with preference given to older women as they were old enough to remember Sidr and Aila more vividly. Respondents were classified in the age range of 18 and more than 45. The mean age of the respondents was approximately 41 (40.92) years, and the most represented group was those aged between 35 and 44 years. All respondents were females in the household surveys. The age cohorts and the number of respondents in each of the brackets are shown in Table 2:
Table 2 Age Cohorts of the Study and Their Grouping at Different Stages of Adulthood
	Variable
	Group
	Age Cohort
	Count

	Age (Years)
	Late teens and early adulthood
	18-24
	2

	
	Young adulthood
	25-34
	14

	
	Middle adulthood
	35-44
	22

	
	Older adulthood
	Above 45
	14

	
	
	Total
	52


Age cohorts were stratified to analyse variations in awareness and preparedness across demographic groups, with younger cohorts demonstrating significantly higher familiarity with early warning systems, due to targeted training through school-based workshops and disaster preparedness programs compared to older adult populations. This was also meant to capture different levels of education qualifications.

The Figure 2 illustrates this distribution of age cohorts and the number of respondents:







Figure 2 Chart Showing the Variations in the Age of the Respondents


The ages of the participants of the FGDs were not recorded as it does not make much difference in community-level economic vulnerability of the women.
3.1.2 Educational Qualification of the Respondents
The study considered the various experiences women in remote rural areas have in attaining education and hence, a broad spectrum of qualifications was considered for the household level questionnaire. The educational qualification of the respondents is shown in Figure 3.

Figure 3. Education Qualification of the Respondents, the most represented group had no formal education. *Higher degrees refer to qualifications attained from tertiary education institutions.
All respondents with higher degrees were from Nalian, indicating women being more empowered in that village.
3.1.3 Family Size and Dependency Ratio
Household size and dependency composition (e.g., the presence of elderly individuals and children) were found to disproportionately burden women in the study communities with caregiving responsibilities, limiting their engagement in income-generating activities. The mean household size in the study area was 4.34, marginally lower than the Sutarkhali union average of 4.62 members per household (Figure 4). 
Figure 4. Size of Families in the Studied Villages. Most people had a household size of 4 members.







Analysis of dependency structures revealed that a majority of sampled households (n=20) averaged two dependents. The mean dependency ratio (dependents per working-age adult) stood at 0.917, indicating that most households exhibited a moderate dependency burden relative to working-age members (i.e., below parity at 1.0).
3.2 Economic Vulnerability of Women Index (EVWI)
There are marked variations in the EVWI between the women of Nalian and Kalabogi villages. This is apparent in every dimension of the index (Figure 5). 

Figure 5. Variability of Scores among the different dimensions of the EVW Index
Substantial heterogeneity in individual-level vulnerability scores was observed across the dimensions, with inter-individual variability suggesting consistently elevated average vulnerability indices. The financial dimension exhibited comparatively lower vulnerability, attributable to the proliferation of NGO-led microcredit initiatives providing conditional small-scale loans to women, thereby partially mitigating financial vulnerability. Conversely, all other dimensions demonstrated pronounced vulnerability, peaking in disaster preparedness and educational access.






The mean aggregate score of EVWI, when considering women from both study sites, is 3.28 (Figure 6). So, on average the vulnerability of women is high. There is an outlier in all this data, where a woman in Nalian showed very low vulnerability due to her social status and safety nets. The overall average vulnerability scores across all dimensions shown in Figure 7.Figure 6. Aggregate score of economic vulnerability of women index










Figure 7. Radar chart of the economic vulnerability of women along the different dimensions of EVWI


The overall vulnerability score is the aggregate of all variables under each of those dimensions. Both of these communities are hit by disaster every year and sometimes twice a year. Hence, the overall vulnerability in disaster preparedness dimension is the highest.
3.2.1 Comparing the EVWI of Nalian and Kalabogi Villages
There are some differences in the economic vulnerability of women between Nalian and Kalabogi villages, mostly arising from the composite of all the different variables. 









Figure 8. Average economic vulnerability of women in the two studied villages


It is clear that the women residing in Nalian are less vulnerable to economic shocks than the women living in Kalabogi (Figure 8).  According to EVWI women in Nalian got an average score of 3.06, while the women of Kalabogi got an average score of 3.41. So, the women of Kalabogi are 11.5% more economically vulnerable than women in Nalian (Figure 9).
Figure 9 Locational variations of the dimensions of economic vulnerability of women












A comparative analysis reveals significantly lower economic vulnerability among women in Nalian, attributable to infrastructural advantages including superior road connectivity, proximity to other administrative areas (e.g., Koyra Upazila), and resilient housing materials. Conversely, women in Kalabogi exhibit heightened vulnerability due to inadequate infrastructure, reliance on climate-sensitive livelihoods (e.g., shrimp/crab farming), and substandard housing. Compounding these disparities, many of the Kalabogi households reside outside protective embankments—structures prone to failure during cyclonic events, as evidenced by river erosion destroying 102 homes about six months prior to data collection. 
	Dimension
	Nalian, N
	Kalabogi, K
	Difference, |N-K|
	Percentage of Difference

	Disaster Preparedness
	3.640
	3.982
	0.342
	9.4%

	Education
	3.368
	3.803
	0.435
	12.9%

	Financial Accessibility
	2.253
	2.484
	0.231
	10.3%

	Income
	3.424
	3.830
	0.406
	11.9%

	Demography
	2.716
	2.826
	0.11
	4.1%


Table 3 Comparison between economic vulnerability scores of women in Nalian and Kalabogi across individual dimensions

It is clear from Table 3 that there is some deviation in the vulnerability score in every dimension, and the women of Nalian get higher index scores in all dimensions.
 
3.2.2 Comparing the EVWI of Hindu and Muslim Women in the Study Area
The study area is highly diverse in terms of religion. Sutarkhali Union has 7,227 Hindu individuals and 22,339 Muslim individuals according to the Population and Housing Census of 2022. So, it is important to capture data on how religion might affect the economic vulnerability of women in the study area.
Figure 10. Average economic vulnerability of women in terms of their religion







It is clearly visible that the Muslim women in the study area are less economically vulnerable compared to the Hindu women. However, this data may be misrepresentative of the actual vulnerability as no responses were available from a Hindu woman living in Nalian. Meaning the location has some impact on the difference in this vulnerability. However, this is hard to determine as there is no data on how the communities dwell and what type of pattern emerge in their settlements. Looking at the Figure 11 it is seen that Muslim women on average got a score of 3.26 and Hindu women got a score of 3.35, meaning that there is a difference of 2.8% in the vulnerability score.

Figure 11. Religious variations of the dimensions of economic vulnerability of women
It has been observed that there is quite some gap between Hindu and Muslim women in terms of education and financial accessibility (Table 4). The Hindu women, however, get lower vulnerability score in the demography dimension, meaning more Hindu women are on the younger side of the age cohort, or has less dependency ratio.
Table 4 Comparison between economic vulnerability scores between Hindu and Muslim women across individual dimensions
	Dimension
	Hindu, H
	Muslim, M
	Difference, 
|H-M|
	Percentage

	Disaster Preparedness
	3.88
	3.85
	0.04
	0.93

	Education
	4.00
	3.54
	0.46
	13.07

	Financial Accessibility
	2.60
	2.33
	0.27
	11.48

	Income
	3.78
	3.65
	0.12
	3.32

	Demography
	2.76
	2.79
	0.03
	1.19


 
There is no apparent pattern that can be observed in this table. It is difficult to make any conclusive remarks on it without figuring out how many Hindu and Muslim women live in Nalian and Kalabogi villages.

3.3 Mapping the Economic Vulnerability of Women in the Study Area
Individual EVWI scores were appended to GPS data which was collected during the household level questionnaire survey. This enables the opportunity to explore how the vulnerability is spread across the two studied villages. The scores were classified into five classes: Very Low, Low, Moderate, High, and Very High. The criteria for classifying the aggregate EVWI score is shown in Table 5.
Table 5. Classification of aggregate EVWI scores
	Class of Vulnerability
	Aggregate EVWI Score

	Very Low
	1.0-2.3

	Low
	2.31-2.95

	Moderate
	2.96-3.54

	High
	3.55-4.1

	Very High
	Above 4.1



3.3.1 Individual Economic Vulnerability of Women in Nalian
The aggregate EVWI scores, when mapped, shows an interesting pattern (Figure 12). In Nalian where the average is 3.06, it can be seen that most women have moderate to high economic vulnerability but there are places with low and very low vulnerability which brings down the average quite substantially.
[image: ] Figure 12. Distribution of economic vulnerabilities of women in Nalian















The people closer to the river have significant higher vulnerability as they feel like their assets are always under threat of being destroyed by natural disasters. However, there is no correlation between distance from riverbank and economic vulnerability due to social variables.
3.3.2 Individual Economic Vulnerability of Women in Kalabogi
When the individual aggregate EVWI scores were spatially mapped in Kalabogi, the mean vulnerability across all surveyed households was 3.41, indicating a generally high level of economic risk (Figure 13). However, several neighbourhood clusters exhibited markedly elevated scores (exceeding 4.1), signalling extreme economic vulnerability. These high‑risk pockets correspond to areas where residents possess minimal formal savings and have limited or no access to banking services, rendering them unable to buffer against income disruptions. Some of these families have recently lost their homes and migrated inland, and this has increased their financial precarity.
[image: ]Figure 13. Distribution of economic vulnerabilities of women in Kalabogi















In this area, economic vulnerability does not exhibit a clear spatial pattern. The majority of residents recorded high vulnerability scores, whereas the pronounced cluster of very high vulnerability in the northern sector corresponds to households recently displaced from southern settlements following home loss several months earlier.

4. Discussion
The Economic Vulnerability of Women Index (EVWI) provides a multidimensional assessment of women’s economic susceptibility, with particular emphasis on the financial accessibility and income. The financial accessibility dimension evaluates women’s autonomy in household fiscal decision‑making, the extent of their engagement with financial institutions—capturing loan frequency, outstanding debt at the time of interview, loan amounts and purposes—and their inclusion in formal financial systems, as indicated by bank account ownership. The income dimension primarily examined respondents’ main livelihood sources and the stability of those earnings, while also identifying any supplementary income‑generating activities that could buffer against disaster‑related disruptions.
4.1 Loans and EVWI
A pronounced relationship emerged between loans and financial vulnerability as measured by the EVWI (Figure 14). Field observations further substantiated this association, revealing that households routinely resort to credit to stabilise consumption and manage routine expenditures, thereby amplifying their overall financial fragility.










Figure 14. Correlation between Financial Vulnerability and Loan


The financial vulnerability of women is the biggest determinant of their economic vulnerability. If a woman can manage her own money and make decisions on what to do with it, she is less prone to suffering from economic shocks. There are certain barriers to loans in the study area where the woman has to have a minimum of 10,000 taka in a savings account with the institution to take out loans, and even then, she has to bring a man as her guarantor. This results in lesser control of financial decisions. Another key issue in loans is that the instalments have to be paid on a weekly basis, and missing an instalment increases the rate of interest exponentially. Added to this is the fact that women face verbal abuse from the people employed by these financial organisations if they fail to comply to the repayment plan. This is why some women prefer to take loans from family members instead, and so there is a relatively low number of women who have bank accounts.







Figure 15 Variables of financial vulnerability in the Financia Accessibility Dimension


The BBS data indicates that 24.81% of the people have a bank account in Sutarkhali union. From the study it is seen that only 21.15% of the respondents have a bank account. It is lower in Kalabogi compared to Nalian.
Table 6 Responses of the different variables which measures the financial vulnerability
	Bank Account
	Number of Respondent

	Yes
	11 (21.15%)

	No
	41 (78.85%)

	Loan Frequency
	Number of Respondent

	Frequently
	12 (23.08%)

	Once a month
	8 (15.38%)

	Once every 3 months
	11 (21.15%)

	Once a year
	17 (32.69%)

	Never
	4 (7.69%)

	Control over Finances
	Number of Respondent

	Yes
	39 (75%)

	No
	13 (25%)

	Safety of Asset
	Number of Respondent

	Not safe at all
	28 (53.85%)

	Slightly secure
	11 (21.15%)

	Moderately secure
	4 (7.69%)

	Well secure
	9 (17.31%)

	Very secure
	0 (0.00%)



So, it is clear that the women of Nalian and Kalabogi stand at a very precarious position when it comes to their finances.
4.2 Income Source and EVWI
Many women have to do domestic work and also participate in economic activities to support their household. Most women do not have a secondary source of income. Among those that have a secondary source of income, only two are from Kalabogi, the other 13 are from Nalian (Figure 16).









Figure 16 Number of respondents with a source of secondary income

Such lack of secondary income source exacerbates women’s vulnerability during the post‐disaster recovery phase, as disruption of their primary income source precludes engagement in alternative economic activities and thereby prolongs the duration required to regain financial stability. Notably, 55.77 % of respondents said their primary income source is unstable, with a further 11.54 % deeming it highly unstable.
4.3 Access to Digital Technology
Access to technology presents a significant potential for enhancing women's economic resilience. It can bolster awareness regarding pertinent economic factors and facilitate entry into digital financial services, including mobile banking, which subsequently enables access to formal credit systems. Furthermore, technology can function as a conduit for disseminating information about female entrepreneurship initiatives in other regions of Bangladesh, potentially serving as a source of inspiration. The survey inspected how many households have a television at home, how many people have basic phone (phones without smart capabilities), smartphones (phones that have built-in internet services), and access to internet. According to BBS (2022), 42.25% women in Sutarkhali union have access to mobile phone for personal use. However, the study revealed that only 30.77% women had a phone (basic and smartphone) for personal and family use. This deviation means that the women of Nalian and Kalabogi are especially susceptible to information gaps. In the same BBS(2022) report, 7.98% women in Sutarkhali union were internet users, however from the survey it was seen that only 5.77% of the women had access to the internet. The ownership of a television was also very low in the study area with only 9.62% of the households owning one (Figure 17.Figure 17. Proportion of women with access to digital technologies









5. Conclusion and Recommendations
The women in Dacope particularly in Sutarkhali union face a lot of economic hardships due to natural disasters and dynamic socio-economic stresses. A multi-faceted approach is essential to improve the lives of women in this area. Based on the economic vulnerability of women index and focused group discussions, the authors suggest the following intervention strategies that can remedy these vulnerabilities in the local context:
I. Expand access to inclusive financial services
Facilitating women's access to formal financial services—such as savings accounts, microcredit, and insurance—can reduce reliance on high-interest informal loans. Tailored financial products that consider women's specific needs and constraints can promote financial independence and stability. The women should have a ROSCA (Rotating Savings and Credit Association) within them, which does not require advanced accountancy but can increase resilience to sudden economic shocks, or it can be used to get credit for entrepreneurial endeavours of women.
II. Strengthen women's collective action and cooperatives
There is not one committee of women who work for the women of the communities in the study. Encouraging the formation of women-led cooperatives and support groups can enhance access to resources, information, and markets. These collectives can serve as platforms for capacity-building, mutual support, and collective bargaining, thereby increasing women's agency and resilience.
III. Promote climate-resilient livelihoods and skill development
Providing training in climate-smart agriculture, sustainable fisheries, and alternative livelihoods can diversify income sources and reduce vulnerability to climate shocks. Skill development programs should be accessible, considering local literacy levels are low and time constraints. This can be done by engaging the schools to develop non-credit (extracurricular) activities for the students which help raise awareness in them so that they can inform the other members of their family. Adult education programmes can be established as well based on the wards. There are 5 wards in total: 2 in Nalian and 3 in Kalabogi, so some knowledge can be passed onto the communities in the individual wards that can help them develop more sustainable livelihoods.
IV. Integrate gender perspectives into policy and planning
Incorporating gender considerations into local and national climate adaptation policies can ensure that women's specific vulnerabilities and capacities are addressed. Engaging women in decision-making processes can lead to more effective and equitable resilience strategies. Implementing these strategies requires collaboration among government agencies, non-governmental organizations, and community stakeholders to create an enabling environment that supports women's economic empowerment and resilience in the face of climate change.
V. Improving physical infrastructure
The physical infrastructure in the study area is notably inadequate, with conditions in Kalabogi village being particularly dire. A significant shortage of healthcare professionals exists, as clinics often operate without on-duty doctors, leading to the deterioration of facilities such as the health centre in Nalian. This scarcity of medical personnel exacerbates women's limited access to healthcare services, thereby increasing their economic vulnerability. Expectant mothers are frequently compelled to travel to Chalna, the upazila town located several kilometres north, for healthcare. Although a water ambulance service previously facilitated such transport, its discontinuation has left women facing prolonged and risky journeys during emergencies.​ To address these challenges, the establishment of well-equipped health centres, in collaboration with non-governmental organisations (NGOs), is imperative. Training school students in basic first aid and providing specialised education to women to serve as midwives during emergencies can enhance community-based healthcare capacity. Furthermore, the area's poorly constructed roads, which become impassable during the rainy season, necessitate improvement, preferably through asphalt paving, to ensure reliable access to healthcare facilities.
The Economic Vulnerability of Women Index (EVWI) reveals that women in Nalian and Kalabogi face heightened economic risks due to unstable income sources, limited financial autonomy, and inadequate access to essential services. Addressing these challenges necessitates targeted interventions in education, healthcare, infrastructure, and community-led initiatives to enhance resilience and adaptive capacity. Integrating gender-sensitive strategies into local and national policies is crucial for fostering sustainable economic empowerment in individuals and communities.
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