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1. Introduction   

 
This review aims to take stock of existing research that addresses the complex relationship between 
climate change and variability, mobility, and human security in Bangladesh’s Ganges Delta region.  
 
The term mobility encompasses various movements of individuals or households, nearly all of which 

are multicausal. As such, mobility outcomes are driven by a range of agentic decisions and external 

stimuli, and include migration, displacement, relocation, and immobility (Ober, 2020). Climate-related 

mobility refers to mobility outcomes that are at least partially influenced by climate change and/or 

variability. Rather than acting as a primary driver, climate risk often exacerbates non-climate risks 

(economic, social, political, environmental) to influence mobility outcomes (Black, 2011; McLeman 

2021). The temporal, spatial, and motivational dimensions of these movements are diverse. Thus, 

mobility can be “temporary or long-term, short- or long-distance, voluntary or forced, and seasonal or 

permanent movement as well as planned relocation” (Rigaud et al., 2018). Agentic decisions about 

when, where, why, and how long to move for are based on individual or household risk calculations 

(McLeman 2021). As climate impacts are more pronounced in communities whose livelihoods are 

highly dependent on natural resources, climate often impacts the mobility outcomes of households 

with high vulnerability and low adaptive capacity (Savelli et al., 2022).   

 

As climate—often through its effect on land, water, and food systems—has direct and indirect impacts 

on mobility outcomes, consideration must be given to the linkages between climate and human 

security, which are known as climate security. Human security refers to “the right of people to live in 

freedom and dignity, free from poverty and despair” (UNGA, 2012). It recognizes that “all individuals, 

in particular vulnerable people, are entitled to freedom from fear and freedom from want, with an 

equal opportunity to enjoy all their rights and fully develop their human potential” (UNGA, 2012). 

Human security comprises seven dimensions: economic security, food security, health security, 

environmental security, personal security, community security, and political security (UNDP's Human 

Development Report 1994). Human security provides a holistic framework to address cross-cutting 

challenges to the survival, livelihood, and dignity of all human lives (UNGA, 2012). This comprehensive 

approach emphasizes the interconnectedness of human security’ components resulting threats to 

wellbeing (OCHA 2010).   

The climate security-mobility nexus encompasses the multi-causal, bi-directional and heterogeneous 

linkages that can, under some circumstances, connect climate change, mobility outcomes, and violent 

conflict. The climate security-mobility nexus is highly contextual; its characteristics are more 

dependent on the impact that local political, social, economic, environmental, and demographic 

variables have on human security than the direct impact of climatic factors. Pre-existing insecurities 

and structural risk factors significantly shape emergent pathways across geographic contexts (Barnett 

& Adger, 2007). Common pathways include conflict as a result of climate-related disaster 

displacement, conflict as a result of scarcity-related mobility, conflict as a result of abundance-related 

migration, and conflict as a result of pre-existing tensions and migratory patterns interacting with 

climate change and/or variability (Savelli et al., 2022). 

 
The study—part of the CGIAR Initiative: Securing the Food Systems of Asian Mega-Deltas (AMD) for 

Climate and Livelihood Resilience (CGIAR, n.d.)—explores the linkages between climate-related 

mobility and human security in Bangladesh’s Ganges Delta region. By exploring the available evidence 

through a systematic literature review, the results of previous literature are mapped an analyzed. We 
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then identify evidence gaps and opportunities for future research on climate-related mobility and 

human security in Bangladesh.  

 

2.  Methodology 
 
The study adapted the methodology for scoping reviews suggested by Peters et al. (2015). First, a list 

of keywords for different thematic categories, including climate/environment, human security, 

mobility and geographic focus, was carefully constructed to ensure that all the relevant areas of 

climate-related mobility and human security were covered. The full list of categories and keywords 

used for the search strategy are provided in Appendix 1. A machine-assisted search was performed to 

identify relevant literature for review. An automated bibliometric scan was performed to extract 

relevant peer-reviewed papers from the Web of Science database. To be considered for inclusion, a 

paper’s bibliography had to include at least one keyword from each of the four thematic categories, 

and the paper should be published from 2010 onwards. 

Grey literature was also considered in the scoping review since these documents can provide an 

extensive source of information related to the topic (Godin et al., 2015). The grey literature was 

compiled manually through google searches and taken from reputable sources, including research 

institutions, public agencies, and NGOs. To avoid complication, the keywords used for searching grey 

literature were simplified to "Ganges Delta" AND (migration OR displace OR relocation) AND climate 

AND (security OR conflict). The first 10 pages of Google search results were manually checked to select 

relevant journal articles, reports, book chapters, working papers. Most relevant documents were 

often found in the first 3 pages of the search results. In addition, we targeted websites of reputable 

organizations working on climate mobility, including International Migration Organization (IOM) and 

United Nations Development Programme (UNDP), to purposely look for their reports and working 

papers on the topic. 

Once relevant peer-reviewed and grey literature was extracted, a short-list for inclusion was produced 

manually by the authors using Excel. This involved validating the keyword search results, confirming 

the literature was published between 2010 and 2022, and ensuring papers explicitly focused on 

Bangladesh’s Ganges Delta region. Papers not meeting any of these criteria were not included for 

review. 

Next, papers selected for review were analyzed in relation to several research questions, including: 

 What methodological designs and data sources have been used to examine the connection 

between climate-related mobility and human security? 

 Where has previous research been focused geographically?  

 Which groups of people have been the focus of previous research?     

 What climate events have been discussed?    

 What primary drivers of mobility have been identified?    

 Which components of human security were a focus of previous research?    

 What conclusions have been reached by previous research? 

 What research gaps have been identified? 

As each paper was reviewed, key information related to each of the above questions was recorded in 

an Excel file. From the Excel dataset, descriptive analysis for different categories including methods, 

geographical focus, social groups, climate factors, migration drivers, and human security components 
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were conducted. Finally, key results were synthesized for identifying implications and generating 

recommendations for future research. 

  

3.  Results and Discussions 

 This section presents main findings of the scoping review in relation to the above research questions. 

 

3.1 Methods and data  
The publications reviewed employed a range of techniques to assess climate-related mobility and 
human security in Bangladesh's Ganges Delta region. Of the 66 papers that were reviewed, 48.5% 
utilized mixed methods, 26.5% used qualitative methods, and 25% used quantitative methods. 
Qualitative techniques are helpful to study perceptions of climate variability and build an in-depth 
understanding of how local conditions influence coping strategies, and the factors that shape mobility 
decisions. Secondary data sources are often combined with primary data collection. Most notably, the 
Bangladesh Population and Housing Census 1991-2011 is used in several studies to quantify historical 
migration flows. Dhaka, Gazipur, Narayanganj, and other Divisional cities have the highest in-migration 
rates, and northern and southern districts the highest rates of out-migration (often due to rural-
migration) (Alam and Mamun, 2022; Marshall and Rahman, 2013). 
 
Quantitative modelling is often used to predict trends in future climate-related mobility flows. A range 
of models have been employed, including the radiation model (de Lellis et al., 2021), regression model 
(Alam and Mamun, 2022), behavioral model (Martin et al., 2014), agent-based model (Hassani-
Mahmooei and Parris, 2012; Bell et al., 2021), aid-centric thermal model (de Castro et al., 2021) and 
landslide hazard and exposure model (Emberson et al., 2021). Based on qualitative data, behavioral 
aspects (i.e., personal attitudes toward migration, understanding of policies that either facilitate or 
disincentivize migration, personal norms, and beliefs about social norms) have been used to examine 
individual migration decision-making processes (Martin et al., 2014), as well as the influence of 
prosociality on mobility decisions (Steimanis and Vollan, 2022). While some studies project limited 
out-migration from Ganges Delta areas by arguing that the availability of alternative livelihood options 
will anchor vulnerable residents in place (Bell et al., 2021), others predict significant increases in out-
migration from coastal areas due to flooding and sea-level rise over coming decades, warning that 
Bangladesh could account for a third of all South Asian climate-related migration by 2050 under a 
pessimistic climate modelling scenario  (Rigaud et al., 2018; Clement et al., 2021). Though projections 
offer some utility for policy development and planning, they are not always accurate and considered 
only in combination with other available evidence. In Bangladesh’s Ganges Delta, it is relatively safe 
to assume that climate trends will lead to continued, and potentially increased, internal migration 
flows over coming decades. 
 
 

3.2 Geographical focus   
Studies on climate-related mobility in Bangladesh have been conducted at multiple geographical 

scales. At 29%, village level literature was most common, followed by national level (24%), district level 

(23%) and regional level (20%). Our review also included research conducted at the global and cross-

border levels (5%), provided it included areas within the Bangladesh’s Ganges Delta region. Villages 

where fieldwork was conducted included Jaliakhali village of Dacope Upazila, Kutubdia Para of 

Kutubdia Island, Hariharpur and Padmapukur Villages of Koyra Upazilla, and Borokupot Village in 

Shyamnagar Upazila. At the regional level, studies on climate-related mobility primarily focused on 

the southwest coast of Bangladesh. In addition, several mobility studies have been conducted in the 
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Khulna district (Adams and Kay, 2019; Mallick, 2019; Saha, 2017). Vulnerable to the impacts of climate 

change, as underlined by Cyclone Aila in 2009, the role of climate hazards in encouraging migration 

for people of the district was frequently examined. Multiple studies focused on immobility in Khulna, 

especially in coastal areas (Ahsan et al., 2022, Subhani and Ahmad, 2019; Rabbani et al., 2022). 

Literature often divided immobile households into those who chose to remain in place and engage in 

in situ adaptation (the voluntary immobile) and those who would like to migrate outward but lack the 

means or opportunity to do so (trapped populations). One study on immobility in hazard-prone coastal 

villages of Khulna and Satkhira districts found that 88% of respondents characterized themselves as 

“voluntary non-migrants,” who could have migrated outward but instead chose to remain (Ahsan et 

al., 2022). Compared to those who considered themselves trapped, the “voluntary non-migrants” 

reported improved socioeconomic and sociopsychological outcomes, and more often took advantage 

of support from government and non-government organizations. Of the seven papers that 

contemplated immobility, five focused on the Khulna and Satkhira Districts of Khulna Division.  

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Percentage of reviewed literature that assesses 
climate-related mobility at different geographic scales 

 

3.3 Social groups  
When assessing which groups were most frequently the subject of research, a lack of demographic 
clarity becomes clear. The most frequently assessed group was general households or residents, which 
were the focus of 35% of publications. As general households or residents do not constitute a specific 
social group, their prevalence in the research indicates that many previous studies have not examined 
how social vulnerabilities may drive mobility and/or human security outcomes. Consisting of groups 
appearing in no more than two papers, the other category was the focus of 20% of publications. This 
category consists of Bengali migrants, migrant communities generally, climate migrants, informal 
workers, slum dwellers, settlers of the Ashrayan project, Char people, individuals impacted by Cyclone 
Aila, and the ultra-poor and marginalized. Further, 23% of papers examined farmers, which is 
understandable given the vulnerability of agricultural livelihoods to climate and environmental 
hazards. A wide variety of farming households were examined, including subsidence crop farmers, rice 
farmers in Khulna (Williams et al., 2016), and farmers who had migrated to urban districts (Al-Maruf 
et al., 2022). Fisherfolk featured in 17% of the literature. In addition to the impact of rapid-onset 
extreme weather events, the livelihoods of fishing communities are threatened by slow-onset hazards.  
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For example, increasing salinity in tidal areas is leading to the disappearance of native fish species and 
threatening aquaculture infrastructure (Rabbani et al., 2022). Studies examining fisherfolk focused on 
coastal areas, such as the Kalapara Upazila in the Barisal division (Ahmed and Eklund, 2021). The 
Satkhira District in the Khulna Division (Hossain et al., 2018), and the Sundarbans (Ortolano et al., 
2017). 
 
Approximately 5% of studies used a gendered lens to explore the vulnerabilities of women. These 
papers highlighted the consequences for women left behind when men migrate, including increased 
domestic burdens. Ahmed and Eklund (2021) explored how female farmers who remain in rural 
villages in coastal Bangladesh have a higher vulnerability to climate-related stressors than men. The 
study underlined that women’s vulnerability is impacted by social and economic conditions as well as 
physical exposure to climate hazards. Moreover, Southard and Randell (2022) identified a positive 
correlation between temperature variation and the likelihood that a woman works in agriculture in 
Bangladesh. These findings illustrate the importance of an increased gender focus in future climate-
related mobility studies.  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Percentage of reviewed literature focusing on different social groups 

  

3.4 Climate hazards and mobility 

Bangladesh’s climate is warm and humid, with temperatures ranging between 15°C and 34°C and an 

average annual rainfall of 2200 mm (World Bank, 2021). The climate is impacted by pre-monsoon, 

monsoon, and post-monsoon circulations. Owing to its proximity to the Bay of Bengal, Bangladesh 

frequently experiences tropical cyclones. The country lies at the intersection of three river basins, the 

Brahmaputra, Ganges and Meghna, and therefore has flat deltaic topography. All told, this leaves 

Bangladesh exposed to a wide variety of climatic and environmental hazards which also include storm 

surges, variable rainfall, flooding, desertification and sea-level rise. The Global Climate Risk Index 

ranked Bangladesh the seventh most climate-vulnerable country between 2000 and 2019 (Eckstein, 

Künzel and Schäfer, 2021).  

 

This wide breadth of hazards communities in Bangladesh’ Ganges Delta are exposed to was reflected 

in the literature. Flooding was the most referenced environmental hazard, present in 56% of reviewed 

literature. Bangladesh is vulnerable to several types of floods, including pluvial, fluvial, and coastal 
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flooding. Regarding pluvial flooding, mean volume of rainfall and frequency of extreme rainfall events 

are expected to increase under climate change (Islam et al., 2022b). However, uncertainties surround 

events linked to pluvial flooding, including the impacts of climate change on monsoon systems and 

cyclones. Flooding has a detrimental impact on crop yields in Bangladesh, often inundating vast 

swathes of farmland, damaging infrastructure, killing livestock, and spreading water borne diseases. 

Fluvial flooding and coastal flooding are both expected to increase in frequency over coming decades, 

although this is still subject to uncertainty (Nepal and Shrestha, 2015; Dastagir, 2015).  

 

Given the link between cyclones and flood events, it is understandable that cyclones were the second 

most commonly discussed hazard, appearing in 48% of reviewed literature. The Bay of Bengal is one 

of the planet’s major centers of cyclone formation, owing to vast low-pressure systems created by the 

bay’s warm water. Furthermore, the strength of the cyclones is intensified by the trough-like shape of 

the bay. However, uncertainty remains around the impact of climate change on cyclone formation in 

the region. In addition to being potentially fatal, cyclones can cause widespread damage to 

infrastructure, housing, and decimate livelihoods. In November 2007, Cyclone Sidr impacted 7 million 

livelihoods in Bangladesh (Dasgupta et al., 2010). In the 11 worst-affected coastal districts, crop losses 

were estimated at 95% of the total cultivated area and widespread damage to fisheries and shrimp 

aquaculture infrastructure were reported in Khulna, Satkhira, and Cox’s Bazar Districts (FAO, 2007).  

Islam and Shamsuddoha (2017) and Ahsan and Özbek (2022) explored mass displacement as a result 

of rapid onset weather events, with the latter investigating the displacement of more than 3 million 

people by Cyclone Sidr. Cyclones can also encourage migration by eroding livelihoods and reducing 

employment opportunities. Martin et al. (2014) explored out-migration following Cyclone Aila in 2009, 

as many moved to nearby towns due to a lack of employment opportunities in the affected area. The 

findings are supported in Mallick and Vogt (2014), who argue that, following Cyclone Aila, many 

households had at least one member migrate outward once aid was no longer available. Whilst 

cyclones appear frequently in national level studies, along with associated storm surges, they are of 

greatest concern in the Bangladesh’s southern coastal regions (Ayeb-Karlsson et al., 2016). This is 

reflected in the literature, which discusses cyclones in relation to study sites such as the Satkhira 

District, Dalbanga South, Mazer Char and Gabtola; all in the Khulna Division. 

 

Slow-onset hazards are also discussed in the literature, with droughts, riverbank erosion, salinity 

issues, and sea-level rise (SLR) each cited multiple times. Salinity issues and SLR are of considerable 

concern in coastal regions dependent on aquatic livelihoods, like fishing. Salt water intrusion 

stemming from SLR also harms ecosystems on which deltaic populations depend. Approximately 40% 

of productive land in southern Bangladesh is projected to be lost by the 2080s, owing to a 65cm rise 

in sea level (World Bank, 2013). Riverbank erosion is of greatest concern in the flood plains (Ayeb-

Karlsson et al., 2016). Indeed, sites selected to assess riverbank erosion included the centrally-located 

Singpur village (Dhaka Division) (Ayeb-Karlsson et al., 2016), and villages in the Munshiganj district 

(Dhaka division) (Martin et al., 2014). Not just limited to the Dhaka Division, riverbank erosion was 

highlighted as a risk in the Chapai Nawabganj District in northwest Bangladesh (Martin et al., 2014), 

and in the Bagherat District of the Khulna Division (Ayeb-Karlsson et al., 2016).  

 

Sudden violent storms, similar to cyclones but lower intensity and non-revolving winds, desertification, 

which is of greater concern in Northern Bangladesh, and heat stress were all cursorily addressed by 

the literature. They are captured in the Other category, in Figure 3, below. 
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Figure 3: Percentage of reviewed literature exploring various climate hazards 

 

3.5 Drivers of mobility 

Due to the frequency and severity of climate and environmental hazards in Bangladesh’s Ganges Delta, 
73% of reviewed publications identified environmental factors as drivers of mobility outcomes. 
Economic factors were listed just as frequently, also appearing in 73% of papers. This comes as little 
surprise given the negative impact environmental hazards have on livelihoods in the region. With 
approximately half of national population involved in agriculture (FAO, 2022) and more than 10 
percent dependent on the fisheries sector (Shamsuzzaman et al. 2017), a large portion of delta 
residents rely on livelihoods that are highly vulnerable to and increasingly undermined by climate 
hazards (Biswas and Mallick, 2021). Mallick (2019) illustrated the link between livelihood viability and 
mobility in communities vulnerable to cyclones in the southwest coastal region. In Shovna Village 
(Shovna Union, Khulna District, Khulna Division), farmers were able to cultivate rice three times per 
year owing to the availability of fresh water sources, adequate irrigation facilities, and low levels of 
salinity intrusion. This created local employment opportunities and limited the need for seasonal 
migration. The opposite was true for those dependent on salt-water shrimp farming in three villages 
in the Khulna Division: Padmapukur (Uttar Bedkasi Union), Chakdah village (Mathureshpur Union), 
and Vabanipur village (Islamkati Union). These households reported being unable to recover from the 
impacts of Cyclone Aila, and, unable to recover from having lost their livelihoods, many were forced 
to migrate to nearby cities (and some to India) in search of alternative income sources. An assessment 
of Cyclone Aila’s impact on the socio-economic conditions of migrant and non-migrant households by 
Subhani and Ahmad (2019) highlighted differing outcomes between the two groups. Migrant 
households in the Koyra and Shymnagar Sub-districts of Khulna and Satkhira were better equipped to 
recover from cyclone-related losses related to income, housing, and food consumption than non-
migrant households. The authors argue this demonstrates the important role that migration plays as 
an adaptation strategy for deltaic households exposed to climate hazards.  
 
Social factors were discussed as drivers of mobility in nearly 20% of reviewed publications. In 
researching migration from Bangladesh to Malaysia, Rahman (2020) underlined the desire for 
improved living conditions and upward social mobility as key drivers of mobility outcomes. Social 
networks also play an important role. Bell et al., (2021) highlighted how social ties and contacts can 
act as a pull factor, increasing the possibility of migration toward certain locations. The conceptual 
framework of internal migration in Bangladesh, presented in Alam and Mamun (2022) articulated a 
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conceptual framework for understanding internal migration dynamics in Bangladesh. It presented a 
range of social influences including marriage, educational opportunities, familial dynamics, socio-
political instability, and religious tensions.  
 
Social networks also play a vital role in how a community responds to extreme climate events. Islam 
and Walkerden (2014) show that one’s ability to migrate is not only dependent on economic capability 
but also on the socio-ecological context of the place in which one lives. Islam and Walkerden (2014) 
showed that support through bonding and bridging networks are vital in the immediate aftermath of 
a crisis as sharing food and providing comfort reduces the desirability of migration. However, such 
networks become less active and can even collapse after a period of time due to poverty, disaster 
impacts, resource competition, and conflict over access to external support. This implies that for 
longer-term recovery, those impacted by disasters are best served when they receive combined 
support from local social networks and assistance from governments, non-governmental 
organizations, and community-based organizations. When bonding and bridging relationships are 
sustainable and buttressed by local institutions, migration from impacted communities is less likely. 
However, Call et al., (2017) emphasized that the relationship between climate and mobility is complex, 
time-dependent and non-linear. 
 
Other factors that influence mobility outcomes but were discussed with less regularity in the literature 
include political, demographic, and food security-related variables. Notably, Islam, Schech and Saikia 
(2021) explored the role that political factors play in internal migration flows toward the Chittagong 
Hill Tracts (CHT). In addition to environmental factors, such as cyclones and riverbank erosion, the 
study argued that government protection and settlement programs played important roles in 
facilitating movement.  
 

  
  

 

 

 

 

 

 

 

 

 

Figure 4: Percentage of reviewed literature exploring various drivers of mobility   

 
These drivers result in mobility outcomes that encompass a variety of forms and directions. Migration 
was the most prominent form of mobility in the literature, appearing in 62% of reviewed papers, 
followed by displacement (30%), and resettlement (7%). Considering mobility flows, the most common 
direction was rural to urban, which appeared in 53% of papers. This type of mobility is dominant in 
Bangladesh and due to a number of factors, including unequal economic development between rural 
and urban areas (Alam and Mamun, 2022). Examinations of rural-rural migration was less common in 
the literature, appearing in just under 20% of reviewed publications. Undetermined internal migration 
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refers to instances where a direction was not specified, and appeared in 18% of publications. Finally, 
temporary migration was also presented as a coping mechanism, with examples including seasonal 
migration to nearby cities to engage in informal employment (Biswas and Mallick, 2021), such as 
working as rickshaw-pullers or masons (Bhowmik, Irfanullah and Selim, 2021). 

 
  

 
  

 

 

 

 

 

 

 

 

 

Figure 5: Percentage of reviewed literature exploring various migration flows 

  

3.6 Mobility and human security  
Several publications examined the relationship between climate-related mobility and human security. 
Adger et al. (2021) noted that migrants with longer length of residence in Chittagong feel less secure 
than recently arrived migrants, likely due to a lack of upward social mobility in low-income slums. 
Dhaka et al. (2020) described how climate migrants experience insecurity as poor health outcomes, 
fears of eviction, crime, sexual, racial and other harassment and prejudicial treatment as well as 
environmental hazards in destination areas. Migrants with limited economic resources often wind up 
in Dhaka’s slum areas, which tend to be flood-prone. Malji et al (2022) argued that increasing rural-
urban migration may lead to violence by increasing pressure on public services and resources in 
destination areas. However, Petrova (2021) combined Armed Conflict Location and Event Data with 
Bangladesh Integrated Household Survey (BIHS) data to test whether environmental migration 
contributes to the frequency of protests in destination areas due to either inter-group grievances or 
resource competition. While it was shown that flood-related asset losses increased the prevalence of 
internal migration, these migration flows did not necessarily result in increasing frequency of protests 
in migrant-hosting districts. 
 
Because men are often the household members who engage in migration, unique security risks arise 
for the women and girls who remain behind. Rabbani et al. (2015) used qualitative methods to explore 
the impact of male migration on women in households vulnerable to various climate hazards, 
including increasing temperatures, erratic precipitation patterns, prolonged drought, sudden floods, 
frequent cyclones, and tidal surges. Women who assumed the role of household head when a male 
family member departed were often looked down upon by neighbors due to the absence of male 
family members. Some women in this situation even reported harassment, targeted theft, and 
physical assault. In farming communities impacted by climate hazards, women often must perform 
increased physical labor when male family members leave, all the while shouldering increased 
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domestic burdens in tandem.  Similarly, Ahmed and Eklund (2021) argue that socio-cultural factors, 
including customs that restrict women from interacting alone with men to whom they are not related, 
increase female vulnerability when a male head of the household leaves.     

4. Research gaps as articulated in the reviewed literature 

 
Although several studies examined the links between climate hazards and mobility outcomes in 
Bangladesh’s Ganges Delta, additional research is needed to fully parse the details of this complex 
relationship. Several pieces of literature identified the need for longitudinal research to reveal the 
geographic and socio-economic outcomes of the climate-related mobility experiences and patterns 
(Etzold et al., 2014; Sarker, 2020; Call, 2017). Petrova (2021) calls for future research assessing the 
long-term effect of natural hazards on internal mobility and social unrest. There is also a need for long-
term research of how displacement affects wellbeing in destination and origin areas; specifically, how 
the accessibility of public services can improve outcomes for the displaced (Mallick and Vogt, 2014), 
of how the experiences and outcomes of groups that migrate compare to those that adapt in situ 
(Alam and Khalil, 2022), and mechanisms through which local governments can partner with 
community-based organizations to improve livelihoods and access to public services for the displaced 
(Islam and Hasan, 2016). Moreover, further studies are needed to understand the connection between 
climate-related mobility and contemporary processes of agrarian transformation (Alam and Khalil, 
2022). A better understanding of the complex relationship between climatic conditions, agrarian 
distress, and the feminization of agriculture is critical for reducing poverty and fostering gender 
equality amidst climate change (Southard and Randell, 2022).  
 

5. Recommendations for future research 
 
Based on these findings, the research team has developed a number of conceptual, methodological, 
and practical recommendations for future studies aiming to unpack the complex relationship 
between climate-related mobility and human security outcomes in Bangladesh’s Ganges Delta 
region. 

 

5.1 Future research should focus on how climate-related mobility shapes human 
security outcomes among vulnerable social groups, including women, youth, the poor, 
immobile populations, and ethnic minorities 
A large portion of the literature reviewed focused generally on households or residents of the Ganges 
Delta region. Generalized approaches often fail to account for the intersectional vulnerabilities that 
marginalized social groups face. Thus, future studies should implement more comprehensive and in-
depth targeting of vulnerable groups, including women, young persons, the extremely poor, ethnic 
minorities, and immobile populations. In particular, compared to other regions, ethnic minorities from 
Chittagong Hill districts are rarely considered in climate mobility research. Our analysis indicates 
research on this topic is largely focused on Khulna and should be expanded to additional divisions. 
Finally, both in relation to vulnerable social groups and more generally, improved conceptual clarity is 
needed to disaggregate experiences and outcomes within the mobility spectrum. Various forms of 
mobility—including agentic migration, forced displacement, planned relocation, immobility, and the 
many grey areas that exist between them—need to be clarified and centered in future studies. 
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5.2 The link between food security and climate-related mobility should be explored 
more deeply 
Most research correctly identifies economic and environmental security as key drivers of mobility in 
Bangladesh’s Ganges Delta. While economic factors are a key determinant of food and nutrition 
security outcomes, these latter comments are scarcely noted in the reviewed literature. Exploring the 
relationship between climate-related mobility and nutrition can provide a better understanding of 
how land, water, and food systems determine local human security outcomes, thus enabling evidence-
based policy and programming development. 
 

5.3 Mobility outcomes must be contextualized within the systemic changes occurring 
in Bangladesh’s agricultural sector 
While mobility outcomes are multi-causal, a large majority of those likely to engage in climate-related 
mobility rely on agricultural livelihoods under threat from a changing climate. Climatic and economic 
development processes are driving significant changes in Bangladesh’s agricultural sector by forcing 
crop diversification, altering cropping patterns, spurring the adoption of technological innovations 
(such as high-yield rice varieties), and changing land use patterns (increasingly toward shrimp 
farming). Agriculture is also becoming feminized, as the out-migration of male household members 
drives more women to assume roles as workers and decision-makers in small-scale operations 
throughout the value chain. Research employing political economy and political ecology perspectives 
can help unpack the changing power dynamics that are transforming agrarian cultures and practices, 
and the impact they are likely to have on climate security outcomes. 

 

5.4 Explicit attention must be paid to the linkages between climate-related mobility 
and human security outcomes 
Despite increased attention toward the climate security-mobility nexus globally, localized research in 
the Ganges Delta has not explored the topic in detail. While conflict over resources and international 
aid in the wake of disasters has been discussed (Islam and Walkerden, 2014), additional pathways 
require examination, including resource competition in the context of land-use changes associated 
with the increasing adoption of shrimp farming in coastal communities. 
 

5.5 Utilizing econometric analysis, qualitative comparative analysis (QCA), behavioural 
and experimental methods, or agent- or event-based modelling within mixed 
methods, could be key to elucidating features of the climate-mobility nexus in the 
Ganges Delta region 
Whilst mixed methods were commonly used in the reviewed literature, they either rarely, or never, 
included techniques like econometric analysis, qualitative comparative analysis, behavioural and 
experimental methods  or agent-based modelling. Such techniques are important to further 
understand climate-related mobility outcomes. In-depth qualitative case studies of specific contexts 
as well as high quality large-scale data collection on internal migration will also be crucial to increase 
the validity and generalizability of new findings (Petrova 2021). Combining qualitative research 
amongst impacted households with econometric analysis related to weather events, incomes, and 
population dynamics may help unpack the risk thresholds that influence household mobility 
outcomes.  
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5.6 Research outputs should help facilitate policy and programming interventions to 
ease challenges related to mobility 
Several studies highlight that key national policies related to climate change, development, poverty 

alleviation, and disaster risk reduction/management do not frame mobility as a viable economic or 

adaptive strategy. To address the hardships of those exposed to climate hazards, research needs to 

provide evidence-based, empirically grounded basis for policy makers. Future studies should work to 

further unpack the diversity of household circumstances in the Ganges Delta, and generate empirical 

evidence on agentic and forced immobility, particularly within the context of disasters.  

6. Conclusion 

 

In this paper, we conducted a scoping review of climate-induced mobility and human security in 

Bangladesh’s Ganges Delta region.  In total, 66 papers were systematically identified and reviewed to 

answer research questions, summarize existing research gaps, and recommend how future research 

can work to better understand the area’s climate security-mobility nexus. 

 

Reviewed literature on climate- related mobility incorporated qualitative, quantitative, and mixed 

methods. Several studies employed multiple agent-based models, regression models, radiation 

models, and behavioural migration theory. Employed models intended to predict the mobility trends, 

but it is important to note that projections are not always accurate. Several climate-induced mobility 

studies have been conducted on the southwest coast of Bangladesh, notably in the Khulna district. 

With a significant portion of the population involved in agriculture, climate hazards are increasingly 

undermining farmers’ incomes. Livelihood resilience has been found to influence the mobility 

decisions of people in vulnerable socio-ecological systems. Although the factors influencing mobility 

and immobility decisions among farmers and fisherfolk are assessed, limited attention was given to 

how mobility outcomes impact women and other vulnerable social groups. Flooding and cyclones 

were the two most-discussed climate hazards, in that order. The most frequently evaluated form of 

mobility was rural-urban migration. The role of social networks, both in anchoring people in place and 

pulling migrants toward specific destinations, has been well-documented. Importantly, comparisons 

of the socio-economic conditions of migrant and non-migrant households in the wake of disasters 

suggests that both out-migration and livelihood diversification can be successful adaptation strategies, 

as migrant households were generally better equipped to recover from weather-related losses than 

non-migrant households.  

 

Several entry points exist for future research examining the links between climate-related mobility 

and human security in Bangladesh’s Ganges Delta regions. Improved conceptual clarity can help 

disaggregate outcomes across different forms of mobility, including migration, displacement, 

relocation, and immobility. The use of methods such as econometric analyses, qualitative comparative 

analyses, and behavioural and experimental methods can help unpack the risk thresholds that 

influence mobility decisions. Future research should focus the specific experiences of vulnerable 

groups in the context of climate-related mobility and insecurity, including women, the poor, ethnic 

minorities and the youth—and be expanded outside of Khulna, where a large portion of existing 

research has been focused. The linkages between food/nutrition security and climate-related mobility 

outcomes also requires deeper exploration. Finally, climate-related mobility and human security 

should be contextualized within ongoing systemic agrarian transformation processes. Ultimately, 

empirical evidence gathered across geographical and socio-cultural settings in the Bangladesh’s 

Ganges Delta is required for evidence-based policy development, program design, and decision 

making that improves human security outcomes within the context of climate-related mobility. 
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