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Climate change is considered a moral, ethical and social issue, which makes it different from other developmental issues. The foremost instance of lack of justice regarding climate change is that the worst impacted areas are the ones with the lowest contribution to greenhouse gas emissions, such as the southwestern coastal region of Bangladesh (SWCRB). Climate change is principally triggered by the presence and eventual spread of industrialization. This study employed the mixed method, combining qualitative and quantitative methods of data collection and analysis for development of a framework for climate justice. Data and information were obtained from both primary and secondary sources. In primary sources, quantitative data were collected from climate vulnerable community households using a structured close ended questionnaire and interactive sessions such as focus group discussions, in-depth interviews, key informant interviews, workshops, and case studies. This study explored the perceptions of people in the SWCRB, currently experiencing devastating effects of climate change and sea level rise including extreme natural disasters, seasonal changes, flooding, salinization, riverbank erosion, and waterlogging. These climate-induced changes are causing loss of housing, livelihoods, and land to the natives, in addition to a lack of access to proper nutrition, potable water, and healthcare thus exacerbating social injustice. A capability-based approach to climate justice is introduced in this paper, which allows for residents of this region to prepare and rebuild their own communities and create adaptive mechanisms based on their specific capabilities. This approach requires compensation (funding) from the global community, in addition to organizational connection between local people and other stakeholders. The people in the SWCRB are increasingly opting for community-based disaster management and inclusion in policy making. Persistent issues faced by these communities require sustainable development of embankments and infrastructure, as well as affordable and sustainable access to potable water. Industrialized nations should provide this compensation for climate change, in addition to acting promptly to reduce greenhouse gas emissions and opt for renewable energy to avoid worst-case scenario. Lastly, involuntarily displaced climate refugees must be provided rights, compensation, and relocation assistance.
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Introduction

Greenhouse gases (GHGs) such as methane and carbon dioxide are naturally present in the Earth's atmosphere; however, their concentrations have been anthropogenically increased through burning of coal and natural gas, increasing animal husbandry, and deforestation. Since pre-industrial times, humans have contributed to 2,500 billion tons of CO2 emissions, which exceeds the average natural levels in the past 650,000 years (IPCC, 2013, 2021; Chancel, 2021). Additionally, 10 nations have contributed to ~69% of the global GHG emissions and 20 nations have generated ~82% of the global CO2 by 1990 to 2019 (Crippa et al., 2020; Olivier and Peters, 2020; Ritchie et al., 2020). The increase in GHGs after the industrial revolution is responsible for increased average global temperature, ocean acidification, contributing to melting of polar ice caps and rising sea level, causing climatic variability (Garcia-Soto et al., 2021). Although the 50 least developed countries contribute to <1% of global emissions (IPCC, 2013; Liu et al., 2019), climate change disproportionately affects the developing countries and especially the marginalized populations.

Besides, Bangladesh a low-lying South Asian country is highly susceptible to the adverse impact of global climate change particularly to sea level rise due to its unique geographical settings and poor socio-economic conditions of the vulnerable communities. Scientific projections showed that sea level rise ranged from 0.53 to 0.97 m in 37 coastal stations at the Bay of Bengal for the year of 2100, where the predicted global sea level rise is 0.09–0.88 m (Haque A. et al., 2019). World Bank assessed that 1.5 to 1.54 million people would be affected by 2070 by sea level rise of 1 m causing permanent relocation of 13 million people. Therefore, this study investigated the potential impacts of SLR in Bangladesh along with the climate justice. Bangladesh comprises of 19 coastal districts (among 12 districts exposed to the sea and lower estuaries) consisting of 710 km coastline, which makes the country one of the most disaster-prone and climate vulnerable countries in the world (ibid). The coastal area is ~1.5–11.8 m above the mean sea level. The estuarine islands constantly change shape and position due to river erosion and new alluvial deposition. These areas are subject to flooding in the monsoon season and waterlogging in parts of the basin areas in the dry season (Feist et al., 2021). Scholars have analyzed risks of climate change and sea level rise (CCSLR) in Bangladesh from different perspectives like human security risk (Rashid and Altaf, 2020), adaptation, and mitigation (Islam M. A. et al., 2020), the involvement of local institutions (non-governmental organizations (NGOs), civil society organizations (CSOs) and community-based organizations (CBOs) (Rahman, 2019; Prabhakar and Shaw, 2021); however, limited studies discussed the issue of CCSLR vulnerabilities and climate justice in the coastline of Bangladesh.

Due to the large population density, reliance on natural resources, geography, and socioeconomic status, Bangladesh is considered the second country most vulnerable to the effects of climate change but in the context of CO2 emissions in 2020 was 108.504 megatons; ranking Bangladesh is the 148 out of 181 countries for contribution to global CO2 emissions (URL-1; Eckstein et al., 2019). The coastal zone of Bangladesh was assaulted by a razing cyclone in 1970, in which more than 300,000 lives perished (Eskander and Barbier, 2022). Subsequently, the nation suffered from another food crisis in 1974 causing the demise of 27,000 lives (Currey, 1979). In 1991, cyclones affected almost 100,000 lives. The consequences of climate change are causing the nation to be impacted in an extreme intensity, placing the inhabitants in a sorry state with compromised ability to adapt to the situation. This vicious cycle of repression, catastrophe and paucity is preventing the advancement in Bangladesh. Predictions reveal that within 2050, one in 45 individuals globally (Brown, 2008; Davis et al., 2018) and one in seven individuals in Bangladesh will lose shelter due to climate change (Ahmed et al., 2019).

People of the southwestern coastal region of Bangladesh (SWCRB) are already trying to adapt to the effects of CCSLR, such as saltwater intrusion, agricultural loss, and high intensity cyclones. The most vulnerable people are the most susceptible to the effects of climate change, such as people inhabiting areas with compromised security, poor financial conditions, limited awareness of human rights, areas at a geographical disadvantage, and those that contributed the least to climate change (Didar-Ul Islam et al., 2015; Dasgupta et al., 2017; Khanam et al., 2022). Environmental disasters caused by climate change cause stress on these developing countries and lead to social and economic stresses including lack of access to clean water, food, employment, and loss of homes and farms (Alam et al., 2020).

Climate justice is a complex issue involving social, economic, and political aspects. Due to the social inequities presented by climate change, current political debates on policy frequently focus on climate justice at the regional and global level; however, specific focus is currently needed to the environmental policy priorities of people in impoverished and lower-emitting nations (Byrne et al., 2002; Dryzek et al., 2011; Adel, 2020). Additionally, a core topic of climate justice is that of the causative nations assuming liability for creating and then confronting CCSLR by legitimately restoring the developing countries and/or providing refuge for involuntary climate refugees (Dryzek et al., 2011; Ahsan, 2019). Although the government of Bangladesh (GoB) and NGOs provide some relief to the SWCRB after disasters occur, more assistance is required to create resilient communities, and each phase of the planning and implementation processes must include matters of equity and justice (Hossain, 2020). Many challenges arise as implemented measures that are intended to combat injustice are not always equitable and may even harm the groups of people they are meant to uplift.


Study area

The considered zone encompasses Shyamnagar Upazila (sub district) of Satkhira locality within the southwestern coastal region of Bangladesh (Figure 1). Shyamnagar is situated between 21°360′ and 22°240′ N latitude and 89°000′ and 89°190′ E longitude, which is exceptionally near to a mangrove forest and the Bay of Bengal. The region was regarded as vulnerable to CCSLR due to its geographical setting (the foremost southwestern portion and its conical form) and topographical aspects (largely flat regions). The mean sea level extended from 1 to 5 m from the years (Didar-Ul Islam et al., 2015; Rezaie et al., 2019). This region was secured by the Ganges floodplain, which was for the most part formed by sedimentation (Rashid et al., 2019). The overall population of the Upazila was 313,781 in the year 2010 (Abedin et al., 2019). The Sundarbans, along the Shyamnagar, are sections of the planet's biggest delta created by the GBM rivers (Whitehead et al., 2015). The Ganges and Brahmaputra rivers originate from different basins in the Himalayas and converge in the Bengal Basin of Bangladesh, where they form one of the largest deltas in the world. Delta sediments form a shallow area that extends about 200 km south from the coastline, i.e., GBM rivers (Kuehl et al., 2005; Masood et al., 2015; Whitehead et al., 2015). The Shyamnagar sub-area is near a mangrove forest and the Bay of Bengal and is vulnerable to climate change and SLR due to its low-lying topography. This region was formed by sedimentation of the Ganges floodplain and has a moderate population density. The mean height above sea level (MASL) ranges from 1 to 5 m, with 45% of the study area having a high chance of inundation from a 1 m storm surge (ibid). High Mountain Asia (HMA) adjoining the Tibetan Plateau feeds the fluvial system of the Indus, Ganges, Yangtze, Irrawaddy, and Mekong with seasonal glacial melt (Azam et al., 2018; Wester et al., 2019). The HMA acts as a freshwater reservoir, crucial to ecology, cultivation, and hydropower, as well as being essential to more than a billion people (Masood et al., 2015; Pratap et al., 2015). The retreat of glaciers will cause a series of effects as these provide a steady source of water to South Asia where the population is dense. Political and social issues will arise with the increasing scarcity of water and flash floods (Harrison et al., 2018). Along with this, ice in the Himalaya vicinity alone would raise sea level by 1.5 meters (Pratap et al., 2015; Maurer, 2020). However, considerable breaches in understanding the dynamics and linked climate triggers in HMA exist (Azam et al., 2018). Around 36% of landscape ice will undergo the melting process by 2100 even if states fulfill the determined 2015 climate accord goal to limit heat release increase to 1.5 C (Wester et al., 2019).
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FIGURE 1
 (A) Bangladesh and Shyamnagar in World Map; (B) Study area.





Methodology

This study uses the perception of people in the SWCRB to develop a framework for climate justice as defined by the people themselves. Quantitative data was obtained from this region between 2017 to 2019 with a set of questions used for quantitative analysis, which was also involved with a disaster risk assessment and qualitative data was obtained from 2017-2021 such as case studies, focus group discussions and workshop which is done by field work as well as due to Covid-19 through skype, massager, over telephone. The capability-based approach to climate justice was then applied to this data as a specific productive pathway for realizing the concerns of susceptibility and consequence, which aids in effectively conceptualizing the precise adaptive methods to climate change. Such an approach to climate change could be utilized as a normative rule for climate policies and is a comprehensive solid benchmark to quantify improvement. The normative theories of climate justice are the main basis behind these frameworks that can ground global climate policies. The crucial point is that how those can be made relevant to the real-life scenario and requirement of adaptation.

The geographical region selected for this study was SWCRB, an area extremely vulnerable to the detrimental consequences of climate change and socioeconomic progression obstacles. In FGD, case studies, and participating individuals' scrutiny, we employed open and close ended instructive queries “what,” “how,” and “why” ones. Such queries are connected with the epistemic hypothetical building block of information utilizing social and technical means rooted within ethnography (Flyvbjerg, 2001; Yin and Davis, 2007). With real life issues in what are conversed by social science research as constructing context of trusting clarification (Flyvbjerg, 2001).


Qualitative method

To conduct the study, both primary and secondary data were accumulated. Key informant interviews (KIIs), (Edwards and Holland, 2013) case study (Johansson, 2007; Hennink, 2013) workshops, and 26 focus group discussions were organized at Shyamnagar Upazila, which included the members from local neighborhood, and the innovators during the field visit. Case study allows qualitative analyses of data and helps to explore the real-life scenario regarding the vulnerability of people in the SWCRB; at the same time, it explains the complexities of real life to the face of climate change.

In workshops, seven meetings were organized with school students, college students, and a mix of participants (local government officials, journalists, NGOs) with the purpose to benefit from their knowledge and experience regarding climate change. In focus group discussions, open discussions usually of 60–90 min (Hennink, 2013) on climate change, sea level rise, and climate justice are encouraged and are guided by a moderator. The group is called a focus group as well as the discussions are tape-recorded, transcribed and analyzed. The focus group discussion and the meetings were held at a convenient place like school, youth club, community organization where the concerned respondents were able to discuss issues and express their idea and concerns independently. The recorder was used by the author for writing the discussion, at the same time we took their consent to record the discussion and explained them to purpose of the research. They were well informed that the participation is completely voluntary and they also had the right to refuse to answer any questions, if needed. The participating members of the community established a respectful appreciation by providing their valuable contribution for this research. All members were encouraged to talk freely and ask questions at any time during the session and each participant's consent were recorded using predetermined format. Then, with the consent of the participants, climate change, climate justice checklist was used demonstrating other benefits. This driven a guided discussion helps that one single respondent cannot dominate the discussion and everyone gets an opportunity to contribute in the discussion session to develop the exposure factor of climate change for the climate justice issues. The respondents of the focus group discussion, IDI, KII were, UP Representatives, women respondents, local school teacher, male and female farmers, member of civil society, doctor, member UDMC, member WDMC, poet, NGO practitioners, journalist etc.

A detailed close ended questionnaire all-inclusive of economic, social and environmental aspect of the current justice protocol was used for data collection. Along with literature review and initial desk study, a broad range of Participatory Rural Appraisal tools were used, which included detailed interviews of the key informants. Numerous community meeting with multi-stakeholders were conducted at all the unions under the scope of the study, where stakeholders were asked to present status of climate change. Following participatory approach, Bryman (2016), Jull et al. (2017) the hazard risk in the exposed SWCRB were identified through 387 respondents voting. We ensured the collection of comprehensive idea and qualitative information from all types of participants including under-privileged and vulnerable communities, government, and non-government actors. Some of the key research findings we got in our research from the FGD, IDI, KII, PRA, Works shop which is provoked climate justice, which is given below.



Quantitative method

Quantitative analysis was performed via a field survey in 2017 and 2019 for 320 households to obtain 95% confidence level (p < 0.05). The household survey was carried out through close-ended structured questionnaires to capture the response of respective respondents for capturing risk and hazard, social vulnerability. In the present study, a representative sampling approach was undertaken. The following sampling approach and statistical formula were applied for the sample design:
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Were,

n = Sample size

N = Targeted Population size

e = Admissible error in the estimate

p = Proportion of defectiveness or success for the indicator

q = 1-p

z = Standard normal variable at the given level of significance

For ensuring representative sample size from each Union equal proportion of sample size was selected. The details of the quantitate sample size distribution have been provided in SI Table 1. Respondents reported their perceptions of CCSLR by responding “yes,” “no,” or “I do not know.”


TABLE 1 The detail of quantitative sample size distribution.
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Climate justice theory

Despite the political debate, the people who are directly impacted with continuous consequences of climate change (increasing warmth, rising sea levels, and intense weather conditions) must immediately develop adaptive mechanisms (IPCC, 2013, 2021; Hoogendoorn and Fitchett, 2018). The core topic of climate justice debates is the fundamental evenhandedness of the climate conformity, meaning those industrialized nations who created the problem undoubtedly suffer less than developing countries, and must bear the responsibility of this injustice. Strategies based on this concept support an original polluter payment standard, which places the load evenly on heavily industrialized countries (Byrne et al., 2002; Dryzek et al., 2011; Schlosberg, 2012; Pellow, 2017). The rule of equity must be applied to the measures used by humans to adapt to increasing consequences of climate change (Schlosberg, 2012).

Several approaches exist in climate justice theory, two of which include the allocation- or rights-based approach and the capability-based approach. The allocation- or rights-based pathway to climate justice highlights fundamental human rights, rights for advancement, and environmental rights. Caney (2010) asserts that all inhabitants have a moral justification not to endure climate impacts that weaken their fundamental concern and debates that climate change breaches human rights to life, wellbeing, and survival (Caney, 2010). Vanderheiden (2008) reformulates the right to advancement as an ethical justification to have the fundamental environment in which human progress is a possibility, which necessitates a more stable climate. Following Shue (1999), Vanderheiden argues that developed nations are obligated not only to not deter underdeveloped nations from development but also to compensate the full charge of their own actions (Shue, 1999; Vanderheiden, 2008). This rights-based approach to climate fairness has two significant drawbacks: (1) this approach overlooks other significant notions of justice, such as social and political appreciation, and necessities (that the capability-based approach encompasses), and (2) it articulates ethical urging for global strategy to avoid or diminish climate change and its diverse rights outcome (Sen, 1999; Lafontaine and Sipowo, 2013).

The recognition-based approach to climate justice is problematic as non-recognition, mis-recognition, or mal-recognition of inhabitants, population groups, and situations cause unfair treatment. Discrimination triggered by organizational control and coercion could be the center of this unfair allocation (Dryzek et al., 2011; Young, 2011; Schlosberg, 2012). Identification of the problem itself is the main drawback that causes unfairness and poor distribution (Young, 2011; Fraser, 2014). Specifically, cultural supremacy, non-appreciation, and lack of respect are exclusively included (Fraser, 2014). Simply realizing unfair allocation and dearth of appreciation is not enough for justice. Aside from denial, other issues that cause destruction are abuse, lack of attention, and undervaluing people or their neighborhoods (Honneth, 1996). For example, the Alliance of Small Island States (AOSIS) presented their fears of being inundated by sea level rise in 1991, but the UN Framework Convention on Climate Change (UNFCCC) failed to acknowledge this. Acknowledgment of loss and damage was denied by developed nations until 2007 when it was discussed at the COP 13 (Conference of the Parties) but did not gain true momentum until COP 16 in 2010 (Shamsuddoha et al., 2018; Toussaint, 2021). Therefore, this denial by developed nations caused a lack of action for nearly two decades.

Additionally, recognition of the connection between the environment and cultural distinctiveness to a group is heavily missing or overlooked in the UNFCCC, even with the Convention on Biological Diversity and the Universal Declaration on the Rights of Indigenous Peoples. It is a matter of frustration for many indigenous social workers and organizational entities that in contemporary strategic discussions on climate change, none of the cultures, practices, or ecosystems that create belongingness to groups of indigenous people is documented or appreciated (Dryzek et al., 2011; Raftopoulos and Short, 2019). According to Fraser (2014), the downfall of recognition is that it is often used to attain authority over those who are already being discriminated, ridiculed, or ignored.

Contrarily, a capability-based approach acknowledges different social and political circumstances and allows for differences in regional susceptibilities and fundamental necessities of humans in different places (Holland, 2008). The logic in this regard is that a capability-based pathway to justice can aid in addressing a host of worries caused by climate change, such as allocation of susceptibility, fundamental privileges, and acknowledgment of individuals, localities, and their correlation. Sen (1999) and Nussbaum (2006) believe the focus of justice should move toward people's ability to develop free and dynamic lives designed by them. To have the communal platform of self-esteem and honor is the main essence of a capability-based relationship.

The two key methods of broadening the capability-based approach are either developing a visible policy of recognizing the ecological reinforcement of human abilities that already exist or proposing a broader view of capabilities. Holland (2008) proclaims that a viable environment is a “meta-capability” and it eventually enables all others. Mainly, when our focal point moves from the concepts of preventing and mitigating to the practical nuances of adaptive mechanisms, impacts to natural earth must be central to a capabilities-dependent pathway to climate justice (Holland, 2008; Dryzek et al., 2011; Schlosberg, 2012). This direct approach to climate justice offers a portrayal of climate justice that admits and includes the human engagement in the non-human domain. Therefore, the gap between the concrete theory of climate justice and real-world adjustment strategy is addressed by the capabilities approach. According to Sen and others, to obtain the exact environmental capable limits similar to their previous generation is the right of the upcoming generations of human race (Sen, 1999; Anand and Sen, 2000).

Firstly, most recognized pathway to climate justice has two vital limitations, in the manner of failing to exploit two significant improvements in latest justice theory: firstly, the familiarity of social and political misrecognition as the vital causal state of the misdistribution of goods and threats (Schlosberg, 2012; Fraser, 2014) and secondly, the influence exerting pathway, which focuses on the precise series of fundamental necessity and capacity–recognition that human race needs to work on (Dryzek et al., 2011). These two options aid us understanding the aspects of politics, society, and culture, along with the physical ones, that give rise to and help to flourish susceptibility. Besides, the huge portion of the present propositions on climate justice are based on frameworks of preventing or mitigating, or on the allocation of the expenses of adapting to climate.

Second, adoption of a capability-based pathway to climate change justice links the void between the perfect as well as conceptual viewpoint of climate justice theory on the one end and the actuality of policy-formulation for adapting on the other. A capability-based pathway can place social and political acknowledgment of particular and regional susceptibility and the consequence of climate change on the fundamental requirements of human beings in different circumstances and with various situation. This pathway is based on how much capable we acknowledge the society and politics of particular and regional susceptibilities and the impacts of climate change on the fundamental necessities of human race in different places and under various circumstances (Holland, 2008, 2012). Holland also developed a competence approach in environmental and climate justice, although there are major differences between our efforts: Holland's work focuses more specifically on the environment as a tool support system to meet human needs, while current's work addresses broader concepts related to climate justice, the role of recognition and its application to communities and non-human areas. The capabilities approach makes an offer of a specific productive pathway of realizing the concerns of susceptibility and consequence, and thus aid us effectively to conceptualize precisely what adaptive method to climate change would be consisted of. Such an approach to climate change could be utilized as a normative rule for climate policies and makes an offer of comprehensive solid benchmark by which to fathom improvement.

The two key methods of broadening the approach of capabilities to include a range of risks and weaknesses resulting from climate change are either developing a visible policy of recognizing the ecological reinforcement of human abilities that already exists or proposing a broader wing of capabilities approach to the natural world. Here, first and foremost the focus will be on the first one, however, the most debatable concept of fairness to nature based on capabilities will be laid a hand on in brief (Thompson and Bendik-Keymer, 2012). The important thing is in both ways the capabilities approach recommends a method of encompassing the actual human dependency and their interest in the affected natural world by our actions. Democratic partaking in and manipulation over one's very own surroundings are vital for the realization of a capability-based pathway to justice and are an invariable requirement in climate justice actions (Anand and Sen, 2000). Local community members can be associated in dialogue about neighborhood susceptibility, as realized via a range of parties involved. Community members are required for complete engagement in both the mapping of their own susceptibilities and the planning of adaptive strategies. Such inclusive approach fulfills both acknowledgment and ability to participate (Dryzek et al., 2011; Heltberg and Bonch-Osmolovskiy, 2011; IPCC, 2013). Policy-making bodies can utilize the abilities data obtained from climate researchers, health organizations, emergency administration organizations, agricultural and parallel bodies, and other stakeholders to recognize mechanisms effectively, and then place very exact modifications to the tangible environment, which will influence the ability of those environments to maintain a particular human skill range (Heltberg and Bonch-Osmolovskiy, 2011). Additionally, threats and problems tend to accumulate, and there must be acknowledgment that people who are vulnerable to losing abilities are likely to undergo the loss of others, and authorities must work to disintegrate such accumulation (Chuang and Peterson, 2016).

In the immediate past tendency of premise of justice, the most important outlines for climate justice have been observed not to be connected completely. In regard of improving our realization regarding the concern of weaknesses, fundamental necessities and rights and human thriving, this kind of involvement is essential. Discrimination triggered by the organizational control as well as coercion could be the determiner of unfair allocation which now is a major focus. According to Young (2011), Schlosberg (2012) the need of identification facilitates distributive biasness where cultural and political discrimination encourage weaknesses and economic discrimination.

At the national level, Bangladesh Climate Change Strategy and Action Plan (BCCSAP) was arranged in 2008 to emphasis on the long term and midterm objectives of the prior National Adaptation Programme of Action (NAPA) of 2005 (Bhuiyan, 2015). The amended BCCSAP 2009 record (Islam et al., 2009) predicts that countless individuals will be forced to relocate, particularly from coastal zones, due to diminishing income and farming efficiency and furthermore gauges that 6–8 million individuals could be dislodged by 2050. Furthermore, slums in large urban areas have been alluded to as a profoundly conceivable objective for the individuals who migrate. Confronted with the peculiarity of fast, impromptu urbanization in Bangladesh, this represents an approaching issue (Islam et al., 2009). However, in spite of the affirmation of critical movement because of climate change, clear strategy rules for such migrators have not been tended to in NAPA or the BCCSAP, and there are no rules for the public and local governments to confront the drawn out friendly and monetary outcomes of climate change. This approach gaps and the absence of comprehension of climate movement and its complex metropolitan effects are the vital restrictions of the local level current reaction to climate change and to ensuring social justice.



Global agreements and absence of climate justice

Overwhelming proof exists that we are reaching the upper limit to our capacity to emit GHGs without severe consequences (Ritchie et al., 2020). To stabilize GHG emissions in the atmosphere at a level that stops disastrous climate change necessitates an assessed 40% to 70% decrease in anthropogenic GHGs by 2050 from 2010 levels to deter CO2 from exceeding 450 ppm by 2100, and reaching worldwide zero emissions since 2100 (Meinshausen et al., 2020). It has been argued that global warming has happened in the past and is thus not a concern; however, in the past, climate change occurred over thousands of years, allowing for flora and fauna to adapt. Currently, global warming is occurring in hundreds of years and is decreasing biodiversity on the planet and endangering human lives.

An argument is going to be put forward in regards to how climate change is prioritized without any political commitment which creates climate injustice. Many agreements and accords such as the Kyoto Protocol 1997, Copenhagen Protocol 2009, and the Paris Agreement, 2015 (Dessler and Parson, 2019) were of considerable importance. The United Nations Framework Convention on Climate Change summit that took place in Copenhagen protocol 2009 was considered one of the greatest moments in world politics although certain states could not come to a conclusive agreement after hours of negotiations. Therefore, this meeting in Copenhagen was viewed as a failure as there was no official agreement. The Kyoto Protocol, adopted in 1997, was first forced into action in 2005 with its legally binding treaty addressing climate change. The requirement of the Kyoto protocol was for developed countries to reduce carbon emissions on an average of 5% where a monitoring committee was put in to place to witness its progress. However, this treaty remained ineffective against developing countries that were major contributors of carbon in the atmosphere such as India and China (Aichele and Felbermayr, 2013).

The Paris Agreement became active in November 2016, with a target to not surpass a mean global temperature increase of 2°C, with an aspirational target of 1.5°C above pre-industrial levels (Zahar, 2020). A total of 160 participants, including the USA and China, who were responsible for generating ~40% of global carbon emissions and signatories of the Paris Agreement, became active in November 2016 (Hardoon et al., 2016). Under the agreement, a Climate Fund was also established to support projects that empowered vulnerable nations to help them adjust to the consequences of climate change by setting up a requirement for industrialized nations to provide compensation to the nations impacted by climate change (Sovacool et al., 2017). To achieve this goal, CO2 emissions from coal, oil, and natural gas must be limited to 36 gigatons; however, many researchers estimate that global carbon emissions will likely reach 41 gigatons in the next 20 years, which stresses the importance of prompt actions (The Economist, 2019).

Global agreements face extreme challenges due to the complicated relationship between politics and climate justice (Beauregard et al., 2021). For example, the Paris Agreement goal of 2°C was agreed to, although, this temperature increase is likely to immerse the coastal areas of Bangladesh, which is already undergoing life-altering effects of sea level rise (Lyster, 2017). Additionally, political issues have hindered this agreement as the USA discontinued its cooperation in the Paris Agreement in 2020, and then re-entered in 2021 accompanying the change in their presidency.

Additionally, this act by the USA to pull out of the climate accord is an example of privilege, which allows for people to deny or ignore climate change, and to even be immune to some of the effects (Mahaseth and Pandey, 2021). This also points to the general unfairness of climate change and the “denialism” mindset that is prevalent in developed nations; Klean highlights those ideologies in capitalism often create a materialistic and consumer-focused extractive mindset that perpetuates inequality. Additionally, Klean discusses the need to move away from this extractive mindset of humans having power-over nature, to a stewardship-focused mindset, which is already common in indigenous populations (Klein, 2015). Experts suggest that the Paris Agreement cannot create an impact strong enough to keep the average temperatures decrease from 1.5 °C, giving rise to devastating consequences such as floods and heat waves (Kim et al., 2020).

Montreal Protocol 2016 addressed substances that harmed the ozone layer (Bergeson, 2017), with the Kigali Amendment with a focus on the gradual reduction of HFCs (Chen et al., 2021). In 2019, the developed countries started their reduction phase. Most developing nations are to freeze HFC consumption by the year 2024 and 2028 for some. By the year 2036, all developed nations are required to phase down the usage of HFC by 86%. Developing countries have to follow this same pathway by 2,047 (Roberts, 2017). Theoretically, both Kigali Amendment and the Paris Agreements are positive changes toward tackling climate change. However, in since there are no legal bindings, Paris Agreement has a stance of political encouragement with no accountability (Karlsson-Vinkhuyzen et al., 2018). A more effective and stronger enforcement of the agreement can help tackle climate change. Significant advances have been made in Glasgow to reduce greenhouse emissions, although financial support is required to help the vulnerable countries (Jacobs, 2021).

In 2021, a climate conference which was hosted by the UN, also known as the COP26, commitments were renewed by many governments. However, experts and activists believe that none of these renewed agreements is good enough to tackle the consequences of climate change that are the fast approaching (Arora and Mishra, 2021). A more effective and stronger enforcement of the agreement can help tackle climate change. Significant advances have been made in Glasgow to reduce greenhouse emissions, although financial support is required to help the vulnerable countries (Jacobs, 2021).

The United Nations state that meeting the objectives of the Sustainable Development Agenda for 2030 will require promoting policies that strengthen resilience to the risks of sea level rise responding to issues of poverty, social exclusion, and climate injustice (Aleksandrova, 2020). The differential impact of sea level rise on coastal populations in SWCRB can be better understood through disaster risk assessment and through social categories such as income or wealth, ethnicity, gender, life cycle, schooling, class, territory, or geography (Sultana, 2022), which in turn are expressive of the multidimensionality of climate injustice.



Effects of CCSLR on the SWCRB

In the SWCRB, the well-known effects of extreme weather events and sea level rise reflect asymmetries in the dynamics of regional development as well as issues of social justice (Mason and Rigg, 2019) effecting different dimensions of society, at social, cultural, and political levels (Adger et al., 2013). Extreme events have profound effects on agriculture, riverbank erosion, salinity, loss of natural ecosystems, gender vulnerability, poverty, migration, food security, fisheries, safe water resources, and public health factors that influence human development (Lázár et al., 2020); thus, leading to social injustices that are especially acute in the SWCRB.

The residents mentioned several cases of social injustice as an indirect impact of climate change. An infant was delivered by a housewife, an inhabitant of the locality of Machkhola Jhutitola Hrishipara of the upazila, with the aid of local residents in a van outside the Shatkhira Sadar Hospital as no physician was available at the time. The mother of the housewife, Participant-101 informed that her daughter X was refused admission at two hospitals due to fear of SARS-CoV-2 infection (Covid-19). This caused enormous sufferings to the baby as well as the mother. This is the usual scenario where the patients are being deprived of services by doctors due to the pandemic. This is the reason that general patients are refusing avail the medical facilities at hospitals. In most cases, village doctors and pharmacies are provided prescriptions to the rural patients. Many patients are dying without having any medical services.

Furthermore, a discussion of underprivileged groups of people (i.e., elderly, women, people with disabilities) within these regions is important. Gender is also an unaddressed area directly intersecting with other social areas. For example, the natural resources that women in rural areas of developing countries depend on for their livelihoods, such as water, agriculture, and forest products, make them particularly vulnerable to changes in supply and access patterns. It is widely expected that climate change will adversely affect all these aspects of women's lives (Peras et al., 2021). In addition to rural areas, poverty and sociocultural norms also lead to greater vulnerability of women (Table 2). For example, religious taboos often restrict women from going out. If women live in housing that cannot withstand environmental hazards, their restricted activities will make them more vulnerable, e.g., after the hurricane and flood hit Bangladesh in 1991, the death rate of women was almost five times that of men. As in many other Asian countries, women have never learned to swim due to religious orthodoxy and cultural norms, thus reducing their chances of survival in natural disasters (IPCC, 2013; Fakhruddin and Rahman, 2015).


TABLE 2 Widows living in the Gabura, Munshiganj, and Burigoalini Unions after their husband's death (NGO, 2009).
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Participant-102 mentioned that witnesses the women to be unevenly impacted by severe climatic actions, irregular cyclones. Additionally, gender customs may likewise limit women from acclimatizing to climate jeopardies. Due to unlike familiarities, viewpoints, and social capital, male and female livings and adjustment approaches are also probable to be dissimilar (Reggers, 2019). Apart from the differential admittance to possessions, the capability to determine income variation chances impacts the adjustable capacity of men and women (Partey et al., 2020). In the scenario of Bangladesh, particular gender disparities and biasness exacerbate women's susceptibility to climate extremities (Reggers, 2019). Furthermore, gender variances in Bangladesh are decidedly exhibited in the acceptance to and the possession of all the living resources in all-purpose, and predominantly, to the possession of land. On average, women's authority over livelihood possessions is lesser, and consequently, the bearing of climate jeopardies on their living is assumed to be of high with men (Aryal et al., 2020). Women are at the lowest of the power setting and have the least supremacy, freedoms, and possessions; consequently, much of volume to risks and shocks differently exists. Because of their socio-economic and social transformations, women, get exposed to perils and bitter surprises in a different way; for instance, ferocity, early matrimonial boding, and absence of reproductive health care throughout and afterward catastrophes offer jeopardies for female groups throughout the calamities, Climate justice and gender equity are inseparably connected (Corcoran-Nantes and Roy, 2018). Climate justice emphasizes on the requirements of the most sidelined clusters who depend on natural possessions for their survival and incomes. Women dependent on agricultural activity progressively encounter the difficulties of having to adjust to their yield approaches in the milieu of climate change and natural reserve exhaustion. It's continuously altering, what (harvests and woods) flourishes where, which livestock and fish will be practicable, sea level rise and acid accumulation in oceans, whether water provisions can be continued, vector borne illnesses like malarial, dengue, and plant pests migrating into newly-warmer areas (Reggers, 2019; Aryal et al., 2020). These would have a sluggish effect than the intense weather incidents, and necessitate long period adjustment reactions. Without scrutinizing the gender components of these climate change effects, and without involvement and guidance of women, adjustment endeavors for these sluggish influences hold the danger of being insufficient. It's fairly obvious that women and girls are understated in evolving climate arrangements across all stages and segments, from national to communal phase arrangement, in the public segment, climate economics, or clean energy (Corcoran-Nantes and Roy, 2018). Presently, the Ministry of Environment, Forest and Climate Change is bringing itself up-to-date with the ccGAP, with backing from UN Women, expecting to put the plan into accomplishment. Critical moves have restricted the ability to standard orientation into strategies and activities, absence of interest in gender-responsive activities, and exceptionally restricted admittance to women associations and in decision-making (Haider, 2022). The adjustment strategies and tactics recognize the part of gender, but extenuation discourse rarely mentions gender facets. Momentous segments for climate change adjustment, such as farming, water reserves, or forestry plans and approaches do not provide importance to gender impartiality. Absence of looking after approaches or assessment outline and pointers merely prolongs gender insensitivity of the climate change adjustment and moderation undertakings (Haider, 2022).

During the precious era, Bangladesh has been exposed to the advent of periodic floods, powerful cyclones, water logging, salinity interference, and riverbank corrosion as the climatic push factors that have compelled highly unprotected and susceptible coastal societies to drift specifically from the southwestern region (Table 3) (Mishra et al., 2021). The effects of cyclone Ampan, which made landfall in the Sundarbans, a world heritage site, near the Munshiganj Union in May 2020, provides a vivid picture of the struggles faced by this area. Cyclones are often accompanied by excessive rain, high winds, and flooding, which causes riverbank erosion and embankment collapse in many areas of this region. This erosion is a huge issue in the area as many villages live on chars, or islands within the river, which can be easily eroded by flooding, leaving many residents homeless and landless (Mishra et al., 2021; Rafa et al., 2021).


TABLE 3 Ranking of hazard risk observed in the 12 Unions of the Shyamnagar Upazila during the disaster risk assessment e.g., the effects of such amplified hazards upon the SWCRB exemplify the concept of climate injustice (Holden, 2018) (Source: Field Survey, 2017–2019).
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Due to sea level rise, which pushes the coast further inland and creates salinity intrusion, freshwater is often obtained by collecting rainwater in ponds, or via groundwater tube wells; however, both sources often become saline during natural disasters, and some suffer from arsenic contamination (Table 3). Additional issues that occurred during Ampan included lack of electricity, improper garbage management, lack of access to healthcare, and halted employment. After several days without relief, NGOs provided one pitcher of water per family and the GoB provided 20 kg of rice per survivor (Key informant, 2017–2021). This assistance was helpful, but the amount of water provided by NGOs was insufficient for a family's needs; additionally, these people lost agricultural land and infrastructure (such as homes, schools, roads), for which they were not compensated. Many people become climate refugees and were involuntarily forced to migrate to larger cities, such as Dhaka, in search of housing and livelihood (McDonnell, 2019). Although most people did not die in Amphan, most people became homeless. This is an example of the social and economic losses caused by these devastating cyclones and other natural disasters.

Extreme weather events and natural disasters are particularly harmful to the rural poor areas in the SWCRB, as there is heavy economic reliance on natural resources. CCSLR is causing soil and water salinization, changing rainfall pattern, and increased extreme events (such as flooding, drought, and natural disasters), which puts great stress on resource-based livelihoods (Mallick et al., 2017). Agriculture used to be the dominant livelihood, but people here are already adapting to these difficulties by growing rice and other vegetables. However, even using salt-tolerant varieties of rice and crops, agriculture is still facing great challenges in this area, including the sheer destruction of cropland during extreme events and death of plants from salinization of water and soil. People here gain alternate livelihoods, such as fishing, shrimp farming, or beekeeping (Islam S. et al., 2020) whereas shrimp farming turn into local context climate injustice.

In the areas near the coast of Bangladesh, the alteration of farming lands for marketable shrimp aquaculture has appeared as a crucial tactic pushed by donors and development agencies for climate change adjustment. This alteration transmutes the risks of increasing coastal susceptibility and increasing soil salinity into a prospect for market progress and export-led advancement. Consequently, suggestions for shrimp aquaculture as climate change adjustment illustrate a comprehensive image for technical resolutions to the social and ecological catastrophe of climate change confronting this area (Figure 2) (Kais and Islam, 2019). Nevertheless, the alteration of farming land for shrimp cultivation precedes the drive toward climate change adjustment: between 1980 and 2014, the land being utilized for shrimp aquaculture in this area extended over ten-fold (Abdullah et al., 2017). Shrimp aquaculture has itself been caught up in the prevalent dislodgment of many of the most helpless members of countryside communities in the coastal region, while transporting economic profits to the least susceptible (Deb and Haque, 2017). In this perspective, shrimp aquaculture thus provides a momentous instance of how this kind of a social scrutiny might advocate differing tactics to appreciating the science of and reaction to global ecological change (Castree et al., 2014; Kais and Islam, 2019).
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FIGURE 2
 Figure represents that the threats of shrimp cultivation to the coastal area of Bangladesh. Multiple Response: N = 320 (Source: Field Survey, 2017–2019).


Within the existence of insufficient resources and a range of goals, adaptation strategy options contain a trade-off between numerous strategy goals (Kabir et al., 2020). Although the trade-offs between tactics are focused on moderation and adjustment have been much argued, modifications among tactics to assessing what determines for fruitful adjustment, and for whom, have been less deliberated (Adams et al., 2020). Similarly prominent as discussions over who will recompense for adjustment (and in what way) (Ciplet et al., 2013) are queries of how these capitals are expended, and the types of social alterations that they may involve.

Shrimp cultivation in the area around coast of Bangladesh is a significant illustration of this type of adjustment options with disputed conclusions. Similar to numerous other sectors met with sea-level rise, SWCRB is endangered by increasing soil salinity and the wearing of land and shielding dams (Sovacool et al., 2017). Though climate change is not the sole reason of such alterations, the consequences and combatting techniques are related. Among countless choices for dealing with these worries are to adapt lands that have archaeologically been utilized to nurture rice farming and other crops into huge ponds for raising shrimp, which is handled and exported mainly to Europe and the United States (Ahmed et al., 2010; Afroz and Alam, 2013).

Nevertheless, the profits of marketable shrimp production are not for share amid all affiliates of these groups correspondingly. The greater part of proceeds is received by a tiny proportion of large segment of landholders who remain absent, and by urban-based processing unit proprietors (Deb and Haque, 2017). The salination of farming soils through the imposition of saline water employed in shrimp ponds has its own ecological significances and makes conciliations with the richness of the soil for continuing and imminent agricultural undertaking (Hasan et al., 2020). Furthermore, the awfully low volume of employment essential for shrimp production compared to rice farming pushes for a labor leftover that has the consequences of dislocation from agricultural livings, driving numerous landless laborers and previous sharecroppers to migrate to cities in pursuit of employment (Barai et al., 2019). New hiring created by the growing shrimp industry is restricted, and chiefly grounded in processing workshops situated in urban expanses. In this way, considerable rural populations become expatriate from their birthplaces in the non-appearance of substitute rural livings. Despite the fact that profits may be the derivative of more affluent inhabitants and the state balance-of-trade, the underprivileged (those who are greatest susceptible to environmental transformation in the initial phase), agonize unreasonably (Belton, 2016). As a consequence, there is substantial hostility to shrimp aquaculture among social drive groups and other local inhabitants, who view it as a hazard to their welfare and their sustained inhabitation of this locality (Belton, 2016).

The dispute over commercial shrimp farming in Bangladesh pitches two standpoints on its application as a climate change adjustment approach into plain respite. One standpoint suggest that it is a perfect adaptation tactic, signifying that social paybacks ensues from GDP progress through the extension of export markets, rotating the ecological jeopardies of sea-level rise and salination into a prospect (Sovacool and Linnér, 2016). The other perspective, which emphasizes the prevalent negative social and ecological influences of shrimp farming, proposes that the extension of shrimp aquaculture should not be viewed as an operative adaptation approach because of its unreasonably undesirable influences among the most underprivileged members of coastal groups. The scenario of shrimp aquaculture stresses the pathways in which considerations of climate change, reactions to it, and likely prospects in the context of it, are determined by sociocultural relations of supremacy (Barnes and Dove, 2015). The imminent phase of Bangladesh's coastal section and its inhabitants will be dictated not only by climate change, but also by climate change adjustment. The bearings of these interferences are reliant on their understanding to power disparities. Where technical adjustment approaches disregard investigation of such disparities, they put into jeopardy of exacerbating them. The worth of conceivable adaptation tactics should be measured relative to exactly this apprehension: their influence on prevailing socioeconomic discrepancies, and profits to the underprivileged and most helpless. These contending adjustment frames exemplify the crucial predicaments at the core of climate justice. How do authority and evenhandedness dictate the capability to adjust along with the capacity to regulate what the upcoming time should appear like? The normativity of climate change adjustment suggest that an operative adjustment should aid some individuals. Nevertheless, even as some may be advantageous from specific adaptation tactics, all resolutions will be unproductive resolutions for some individuals. Discussions about climate change has the requirement to focus on these inconsistencies straightaway, or contain the hazard of prolonging disparities which have led to so many susceptible to the effects of climate change in the initial phase. When it boils down to climate justice, from the coast of Bangladesh to center of Manhattan and beyond (Wachsmuth et al., 2016), adjustment procedures which do not first and primarily deal with authority and justice are fragment of the problematic aspect, not the answer.

However, these alternate livelihoods are still resource-based and are in danger from the effects of CCSLR. For example, due to the loss of flora from natural disasters, bees have lost their habitat in the Sundarbans, and honey production has drastically decreased. Participant-103, aged 51 works for a private honey conservation company and reported that between April and May 2019, 602 kg of honey was collected, which reduced to 265 kg during the same timeframe in 2020. Participant-104, a honey trader aged 48, said that he sent beekeepers to the Sundarbans to harvest honey from loan and the amount of honey the present year was very low compared to that of last year. Participant-105 aged 39 said that the forest plants were destroyed due to the Bulbul storm. That is why honey is scarce as bees cannot find a place to build their hives. Talking to local Sundarbans researcher Participant-106 aged 40 about the shortage of honey in the Sundarbans, he said that bees are not able to collect honey from flowers as the vegetation in the Sundarbans has been destroyed due to natural calamities and bulbul storms.

Many believe that this reduction in honey by ~44% from the previous year is largely due to hurricane Bulbul, which occurred in November 2019. Participant-107 mentioned that Bulbul damaged 48,000 unfinished houses in Satkhira. Of these, 16,000 houses were completely destroyed; 30,000 houses were partially damaged. In addition, 5,017 fish farms and 15,000 hectares of transplanted aman paddy were completely damaged, and 10,000 hectares of transplanted aman paddy were partially damaged in the cyclone. Two thousand hectares of land including vegetables, betel, mustard and other crops were damaged. According to the office of the District Relief and Rehabilitation Officer, most of the Upazilas including Gabura, Padmapukur, Burigoalini, Munshiganj, Ramjannagar and Kashimari in Pratapnagar, Anulia, Khajra and Shriula areas of Asashuni Upazila, most of houses were damaged. Fish farms and crop fields in these areas were damaged, and thousands of trees were uprooted (Haque M. et al., 2019).

In addition to providing livelihoods (such as beekeeping, firewood, pulp, fishing) the Sundarbans Forest also sequesters carbon, reduces the ambient temperature, provides habitat to many species including threatened and endangered species, supports biodiversity, reduces river erosion, and ameliorates the effects of extreme storms (Dasgupta et al., 2017). The Sundarbans are the largest global contiguous mangrove forests, span ~10,200 km2 in India and Bangladesh, and rely on a brackish water environment (Dasgupta et al., 2017). Although this forest provides numerous benefits to humans, animals, and its natural ability to combat the effects of climate change, deforestation continues and makes this area further vulnerable to CCSLR.

Shyamnagar is one of the notable towns in the Sundarbans. Most of the people of 12 unions of this Upazila depend on the natural resources of the Sundarbans. These unions are extremely poor, and 80% of the families, such as the Bawali, Mouali and fishermen in the Sundarbans, depend on the Sundarbans for their livelihood. Many members of these families have been attacked or killed by tigers and crocodiles. As of June 2009, a joint survey of leaders and union councils collected data on 326 tiger attacks in the Gabura Union, of which only 38 people survived. There are thousands of affected families in the entire Sundarbans. The native people are subject to belief that a man married to a particular woman is susceptible to death. It is from this belief that after a man is attacked by a tiger; the family begins to mentally and physically torture the widow. Additionally, many widows are victims of bullying and hatred by their own family, and are often blamed for their husband's death.

Table 2 shows that many widowed women from the three Unions in Bangladesh must seek refuge in their paternal house, in khas or government land, or on someone else's land to survive.

From the above case that gender inequality in local level affect to control over both material and non-material resources; it is because climate change is affecting gender relations in the context of local climate injustice.



Perception of people in the SWCRB

This study provides results of data collected during 2017 and 2019 in the 12 Unions in the Shyamnagar Upazila. Data was collected by talking to local communities to determine their perception of the effects of CCSLR in their areas. This data was presented as disaster risk assessment, case studies, focus group discussion, interviews, workshop discussion, and a quantitative analysis.




Results


Disaster risk assessment

To understand the risk of vulnerability in this study, a disaster risk assessment was completed in the 12 Unions of the Shyamnagar Upazila. Data was gathered by traveling to different areas in the concerned wards and discussing hazards and risks with the locals. So, the nature of jeopardy taking place in SWCRB because of climate change which we recognize through 387 response providers given their opinion below figure demonstrates that chief hazard mechanisms in SWCRB that also enhancing local climate injustice. The top six hazards and disaster risks, as determined by the assessment, are provided in Table 3 and include cyclone, salinity, waterlogging, riverbank erosion, thunderstorm, and drought. Different hazards prevail based on the location of each Union. Cyclone was the hazard reported most often. Salinity occurred as the most frequent #1 hazard, followed by riverbank erosion and flood.



Case studies

Participant-108 (aged 30), from the Tatinakhali Union in Burigoalini (ward no. 8), stated that developing countries like Bangladesh have suffered the most from the effects of CCSLR. The developed countries and people of the northern hemisphere are responsible for this, and the underdeveloped countries must be compensated.

Participant-109 (aged 52), who lives in the Chaulia village (ward 8, Nurnagar union, Chaulia mouza) with a monthly income of ~25,000 tk (270$) has a shrimp enclosure on 10 acres and paddy on 4–5 acres of land. Drinking water issues are widespread in this area, and he collects rainwater for 2 months, and pays 1 tk per liter to collect 900 liters of water per month from Haripur, located 7 km away. The result of a broken dam caused to lose his land due to river erosion, and he did not receive monetary compensation for his loss.

Father Luise is a Catholic, whose religious leader, Pope Francis, declared a global “climate emergency” in 2015 (Harvey and Ambrose, 2019). Father Luise stated that many NGOs talk about climate change, but do not help with human rights, especially for the indigenous people of this area. He stated that he does not have much faith in the work of NGOs. He relocated 20 families of the Mundas from Datina Khali as the water level in the canal had increased, and the village was nearly submerged in the tidal waters. Soon, the Gabura and Padmapukur Upazilas will be submerged, which were submerged at the time of cyclone Ayla in 2009. However, he stated the NGOs do not typically discuss this rise in sea level.

Father Luise believes that the stakeholders must prioritize the lives of the people in these areas, and prepare proper areas for them to migrate. He stated that climate change cannot be prevented or controlled, especially in the southern portion of Bangladesh, which is expected to be submerged by sea level rise. International regions such as Venice, Italy, Jakarta, Indonesia are also experiencing sea level rise. He believes that the responsibility for climate change should be globalized, e.g., the presidential decision in Malta is that new cars will be electric, and petrol will be avoided.

Participant-110, aged 45 stated that the lives of children, the elderly, women, and the disabled become worse during natural disasters. Many of these population suffer from decreased or slowed mobility, which causes issues for taking refuge. Elderly persons are terrified and lose their memory or have a stroke. Additionally, livelihoods have changed and many resort to cutting down trees in the Sundarbans. The deforestation causing loss of animals and birds has been acknowledged. He stated that climate change has upset the balance of life in the region. He expects climate justice at the local and foreign levels, as well as increased cooperation in times of danger or disaster. By doing so, he believes that the quality of life of people in this area would be improved.

Participant-111, a resident of Ward 4 of the Kalbari village, has several domesticated animals including one goat and three ducks. Diseases such as dysentery, allergies, and diarrhea are common in the area. Rainwater is stored as drinking water for 3 months, and during the remainder of the year, pond or river water is used; however, river or pond water often has high salinity, which causes disease and skin irritation (boils and rashes) in children. According to the general community opinion, salt water is essential for shrimp farming, but potable water must be available for drinking and cooking. Siltation in the river, combined with storms and sea level rise, leads to high water levels in the river. Due to the lack of cultivable land, the people here earn money by catching fish in the river to sell at the local market. An instance of the difficulty in this area can be seen in Figure 3, depicting two brothers and their mother, after a recent storm, who did not have access to food for days and took refuge on a high embankment without sleep due to lack of a proper shelter.
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FIGURE 3
 Photograph of a UNICEF worker speaking to two brothers, waiting to swim with their mother (who is swimming in the background). Photo courtesy by Masum Billah.


Participant-112, 113, 114 and 115 informed that there was acute paucity of potable water due to salinity. They tend to collect rainwater for 2–3 months during the year; for the rest of the year, they try to collect water from ponds and find themselves in a precarious situation due to salinity in the river water during the dry season. During the majority of time in dry season, the tube wells fail to provide water, the surface and subsurface soil is devoid of water. There is no source of potable water even below 1,200 ft since the sea level is higher here and the salinity increase has penetrated deep into the soil. This is why the inhabitants have to endure such chronic water dearth.

It was learned from the National Household and Agricultural Survey that a reverse osmosis. Plant has been used for desalination of water salty water in ward number 4 of Burogoalini. Among the 688 families in the ward, 400 families had cards, which enabled them to obtain water at 33 paisa (local cent have lower value against the US cent) per liter. However, for the ones without cards, it was 50 paisa per liter. Nevertheless, 10–15% of families continued to purchase water at 50 paisa per liter. From the group discussion it was learnt that despite having 2,300 people from 688 families, only 100 people could fetch water regularly. The rest collected water from the pond sand filter set up by NGO and the Government, and those living in the remote areas fetched water from places as far as 5–9 kms away through pond sand filters. As a jar of water of 25 liters sold at 35 taka (1tk = 1 cent), which was beyond the reach of the common people; besides, during the dry spell, potable water became scarce.

Former UP Member Participant-116 informed that the situation was the same in Chandipur, Golakhali—near Sundarbans coast, Henchi and hundreds of villages in the coastal region. This acute water scarcity was due to the drying up of the waterbodies in the neighborhood before the summer set in and also for rapid consumption of water collected during the monsoon. Apart from that, the salinity intrusion in the coastal Region also worsened the water shortage problem. Participant-117, from Chandipur and Participant-118, informed that they were surrounded by saline water everywhere, and they had to literally struggle to avail a small amount of water. The Upalzila Assistant Engineer Participant-119, informed that 70% of the inhabitants of the region consumed this saline water. Being a saline-prone area, during the summer, the water level subsided, leading to acute shortage of water. However, an initiative was provided to meet the demand of water for the whole year for the local people through preservation of rainwater to be supplied to the government tanks.

Participant-120, from ward no. 8 of Chailiya Village, informs that they have to buy water for one paisa per liter from 6 km away. They have to purchase 30 liters water every day; however, this facility is not available throughout the year despite having to pay for it. As there is no option for storing rainwater, potable water and not having sufficient hand pumps in the village, 3,000 families form the village are undergoing severe water crisis and very soon this condition would worsen.

Participant-121 (aged 55) lives in Sora No. 9, where there has been much damage due a broken river dam and states that embankments and riverbank erosion are extremely dangerous in his area. The embankments are hardly wide enough for vehicles to travel and erosion from the river erodes the roads. During times of natural disaster, embankment collapse is inevitable. The destruction from this damage has caused house collapse, decrease in or disappearance of fish populations in ponds, destroyed agricultural land, and perished farm animals.



Focus group discussion, workshop discussions, and interviews

Out of the 19 coastal districts, the area most at risk to the effects of CCSLR in the SWCRB is Shyamnagar in the Satkhira district. River erosion is more pronounced in coastal areas, creating higher vulnerability. Due to sea line regression, salinity intrusion into the river and groundwater creates drinking water issues, compromises the health of trees, and causes loss of employment. Many people of this area have been working in brick kilns in childhood, which is an example of the cultural changes caused by CCSLR. Almost 99% of people in this area consider that global climate change is due to anthropogenic activities. Previously, people of this area cultivated fish, but this is more difficult now as freshwater fish cannot live in saline water. In this area, people still grow freshwater paddy crop. Also, those who live next to the Sundarbans can make a living, and the forest protects animals and humans from natural disasters. The forest also provides wood (for fuel), honey, and other essentials.

People here raise a red flag to alert others of high wind and swelling of water in the river. Most people have no buildings and must seek shelter during storms. If people can afford it, they keep dry food. During Hurricane Aila (2009), a respondent hid in his home, and stated “everything floated away” from heavy rains and flooding. Luckily, Aila occurred during the day, otherwise fewer would have survived. Ayla killed 330 people, 6,208 people went missing and more than one million people became homeless.

After Aila, respondents stated that they traveled by boat, did not eat for 3 days, lived in poverty for 22 days, did not have wood for cooking, and some drank river water due to lack of potable water. People of this region suffer from diseases caused by drinking unclean river water or saltwater. Consuming saltwater causes widespread kidney problems for people of this area, and the average life expectancy of people has decreased to 50 or 60 years. Following natural disasters, some of the poor obtained grants for partial housing, and many of the wealthy were protected as they were less vulnerable to risks; however, the middle class could not work and were ineligible or had lack of access to receive grants.

Respondents stated that disasters like Aila are easily dealt with and are worse than historical disasters. For example, in the 1988 natural disaster, a respondents' house collapsed, and they were able to rebuild and had food from their vegetable garden; however, during Aila everything washed away, people had no access to food for 2 days, drank river water, and could not work for a month. The NGOs and GoB provided food and water after 2 days to the affected people.

The hurricane and the water retreated, leaving stench and diseases from fish rot, garbage, and loss of human life. Respondents stated that using the restroom was restricted after Aila because of the flooding, and they were forced to openly defecate. People of this region acknowledge their poverty as sometimes 5–6 families live together to survive.

Participant-122 and 123 stated that his daughter-in-law was pregnant during hurricane Aila. Difficulties arose due to lack of access to a doctor or clinic; she drank salt water and developed preeclampsia, anemia, blindness, and skin sores. Due to improper access to water, food, and healthcare, the pregnant mother and her child perished.

Participant-124 of the Atulia Union and Participant-125, of Chandipur village stated that they travel for ~2 to 3 km four times a day to get drinking water for themselves and the animals (cows and ducks). As the saltwater of the pond is not suitable for long-term use, rainwater is harvested for cooking. People not just in this area, but from the entire Shyamnagar Upazila are in dire need of food.

Participant-126, (aged 60) and her husband with disabilities live in the family of their adopted son. When her daughter-in-law was ill, she walked for an hour to obtain water. She had to borrow rainwater from the neighbor for her family of five, which had to be repaid by collecting water in the afternoon and evening.

Participant-127 (aged 28) of the Gabura Union said that she fetches water from the pond for food and drinking and stores it for 3 months. Moreover, she uses it to harvest and conserve the rainwater. After the rains, she collects water from a nearby pond and uses it in the following months. Participant-128 stated that she collected water for 2 months during the monsoon season; however, much of this water had to be discarded due to the presence of insects in the water.

Everyone participating in the group discussion informed that they suffered from shortage of water for cooking purpose. They had to undergo enormous struggle to collect water throughout the year. As a result, they have to feel the heat of the effort. Participant-129, a teacher from Kupot village, informed that they fulfilled their requirement by purchasing a 40-liter drum for 50 taka. Participant-130 and Participant-131, two women from Durgabati village, informed that their husbands try to make their ends meet through day labor, although they still had to buy water for cooking purpose due to a lack of source of potable water. Water scarcity surfaced for 200 families due to increase in salinity in ward number 4 of Nurnagar Union resulting in Kultoli, Manikpur, Syed Alipur, Dormujkhali of wards number 5, 7, 8, and 9 not having stable levels of salinity, along with not having potable water sources no filtering system in the ponds, with no facilities for reformation or preservation.

Participant-132, from Romjannogor Union, claimed that the coastal belt was being attacked frequently by different natural catastrophes due to climate change. Due to the occurrence of cyclone Aila, the embankment got broken resulting in 3,000 ponds getting salinity intrusion leading to the damage of cooking water source ponds, culminating in acute scarcity of water for domestic use. Participant-133, from number 5 Kaikhlai Union, informed that due to WAPDA not being good, farming saline water fish in an unplanned way, not maintaining natural water sources, not digging normal water ponds, not having filter reformation and preservation, not facilitating rainwater harvest, not having desalinization option, 5,479 families from East Koikhali, Sayedkhali, Shoilkhali, West Koikhlai, Kathamari, Astakhali, Ghoshalpur, Purakhali, Noikathi,Ghagramari, Mendinagar, Shibchandrapur, Nidya, Jadabpur village were undergoing severe water crisis.

Gabura is located on an island surrounded by the Kolpetuya River; hence, saline water is a concern here. There is a tube-well in this neighborhood, which is drilled to 600–1,200 ft below the ground surface. Even at this depth, the water is saline and is contaminated by arsenic. This water is used for food, cooking, and bathing. The abundant saline water causes issues in afforestation the resulting tree quality. The absence of vegetation further leads to increased erosion and no sequestration sources for CO2. Additionally, the GoB has stopped people in this area from entering the Sundarbans, due to the destruction of trees and animals. Some people were using poison to kill animals and birds. The abundance of deer, tiger, and birds in this area has decreased. Many people from different areas of the Upazila, including Napitkhali, Chandnimukha, and Talbaria, must begin walking for miles as soon as they wake up to fetch enough water to survive. The overseers demanded that the day laborers pay for drinking water as the water bodies became salty during hurricane Aila. Participant-134, said that they are struggling to obtain drinking water as they cannot afford to buy water sold by ferry. Participant-135 and 136, said the drinking water crisis continued to intensify each day after Aila, as people cannot survive without drinking water. Participant-137, of Ramjannagar stated that cyclones have substantially changed the way of life and employment in coastal areas. Due to salt water, various types of water borne diseases, such as eczema, diarrhea, dysentery, stomachache, fever, itching, uterine problems and kidney problems, are prevalent. Most of our people here suffer from high blood pressure due to consumption of saltwater. Additionally, it appears that boys and girls are reaching puberty at a younger age (age 7 vs. ages 12–15), and many children are born early (6–7 vs. 9 months of gestation).



Quantitative analysis

The 96% of the respondents have mentioned that the inhabitants living in the coastal area have been started to cultivate Shrimp aquaculture instead of traditional crop varieties from 1980. More than 92.8% of the respondents have claimed that rich people became the rich and poor people becoming poor. The 86.88% of the respondents have mentioned that as a result of Shrimp cultivation factors poor people in the SWCRB turn into the migration. The 75.94 % mentioned that the livelihood pattern of respondents is hampered by shrimp farming. The 72.50 respondent mentioned that local water is being polluted, water quality is being hampered and fresh drinking water crisis is being created because of only shrimp cultivation. In shrimp cultivation, the salinity preserves in the soil and surface water for a long time due to the addition of extra salt to the logged water resulting in hampered both soil and water quality. This shrimp farming initiates salinity which is seriously making the study area vulnerable to unsafe drinking water. Water borne diseases and fresh drinking water crisis are obvious effects of salinity as well as shrimp farming. In addition, 48.43% of the total respondents have informed that soil quality is being deteriorated because of shrimp cultivation. The respondents have also mentioned that saline water is put into land for starting shrimp cultivation and this saline water holds for a long period in soil which changes soil chemistry, decreases soil fertility. About half of the respondents have highlighted that shrimp cultivation has an adverse impact on the agriculture, crop production, tree plantation and other flora species. Salt stress reduces the rice production and tress. Shrimp cultivation in one land makes the surrounding lands saline due to intrusion. As a result, the farmers have no alternative choice instead of shrimp farming. Moreover. Women living in the study are cannot continue their homestead gardening where they cultivate different types of seasonal vegetables due to saline intrusion. As a result, loss of vegetable production is leading to food shortage or the scarcity of foods which contains large number of vitamins, minerals, proteins and carbohydrate. Moreover 40, 69, and 34.69% of the respondents respectively have informe that cultivation of local variety of rice and fish is decreased and ecological system and mangrove forest are also depleted because of adding more salt in water during shrimp farming. The respondents have also registered that saline resistant crop are being practiced at small range instead of local variety of crops to ensure food security resulting in demolished local variety of crops. The saline water used for shrimp cultivation which runs into ponds, canals and rivers making the water of those water bodies saline which adversely affects aquatic species and its biodiversity. Even, the ecological system of local area and mangrove forest is getting damaged with degradation of soil quality due to saline intrusion caused by sea level rise and shrimp farming.

It is also apparent that people of this area (91%) believe that climate change relates to capitalism (Table 4). Additionally, 92% of people (Table 4) consider climate change a threat for future generations. The locals have also mentioned that economic development directly or indirectly affects the environment by expanding industrial works, increasing the use of motor vehicles, and deforestation rather than planting. Alternatively, 5% of the respondents are not conscious about the environment; 91% of people agree that CO2 emissions cause global warming, and most emissions are produced by industries in developed countries. People here believe that developed countries need to reduce CO2 emissions and focus on environmental issues. Additionally, 94.1% of people in this area are aware of the climate injustice to developing countries. Climate change and sea level rise have adverse impact on economic development, environment, social issues, and livelihood patterns of the people who live in Bangladesh, especially in the coastal regions. These risks, hazards, and increased vulnerability are more intense for indigenous communities and marginalized groups, which 84.1% of people of this area agree with (Table 4). For example, lives of the Munda indigenous people and others marginalized populations are quite different than other regions. The livelihood of these people depends on the Sunderban mangrove forests. These communities are not well recognized with politicians or other social stakeholders. Under extreme circumstances, they always struggle with the impacts of climate change. Thus, an inequality is formed between the mainstream people who get facilities to boost up their living capacity and those marginalized people who are deprived from the facilities which they need more. The Munda indigenous people house and others infrastructures are not durable fighting against natural calamities, and these peoples are not well recognized by the society and politicians. As a result, the governmental or other non-governmental donations are not distributed among the needy people.


TABLE 4 Responses to various questions from quantitative analysis.

[image: Table 4]

Responses obtained for question 1 showed that 85.6% of people believed that existent social justice will cause issues related to climate change. In coastal regions, the human capacity, financial conditions, infrastructure quality, and social status varied by location (Table 4). Therefore, inequality was formed between the mainstream residents with access to facilities to better their standards of living and those marginalized that are in dire need of facilities but are deprived from the same. It is worth noting that the majority of the respondents felt that the disasters faced by them were unjustified and that the developed nations need to be accountable for the direct/indirect impacts of climate change. This is a very important observation which builds on the concept of climate justice at both global and local level.

When we asked the respondents- Is your land of SWCRB protected by embankment, most of the respondents (86%) have mentioned that no their land is not protected by embankment. Only 14% perceived that the land is protected by embankment but the embankment is not able to protect severe flood and causing the loss of land and house, lack of food and pure drinking water etc. According respondents answer that Figure represents that the erosion level of river bank is due to sea level rise (Figure 4). More than half of the respondents (59%) have perceived that high level of erosion is occurred due to sea level rise. Over 63% of the total respondents have mentioned that the river erosion takes away not only the homestead land but also agricultural land. Moreover, 55% of the total respondents have perceived that the impact of river erosion on agriculture is massive. Again 40.6% of the total respondents have claimed that the river erosion has a great impact on socio-economic condition. the livelihood of the people of the study area mostly depends on day labor, fishing and agriculture. The income source of the people of the study area being changed significantly during pre- and post-erosion periods (Figure 4). Additionally, the respondents have difficulty to find a job and often turn out to be poverty and hunger. In this way, the socio-economic condition of the study area is being deteriorated gradually.
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FIGURE 4
 The negative impacts of river erosion. Multiple response: N = 320 (Source: Field Survey, 2017–2019).


Figure 5 represents the respondents' replies about the specific impact of sea level rise, which creates climate injustice in the SWCRB. The most frequent responses were salinity (65.0%), high economic cost of natural disasters and lost resources (56.3%), destroyed agriculture and loss of agricultural land (54.7%), coastal erosion (52.8%), monsoon flooding and water logging (51.4%), and food insecurity (48.3%).
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FIGURE 5
 Issues that create climate injustice in the SWCRB multiple response responses: N = 320; Source: Field survey 2017–2019.





Discussion

This section summarizes some of the main recently formulated pathways about climate change justice with the view to clarify the contrasting aspects between the allocation-based and rights-based debate as a point to consider and the recommendation from this study for an appreciation and capabilities-based approach of perception about the subject on the opposite extreme (Agarwal et al., 2002). As discussed by (Thomas and Twyman, 2005), natural resource-dependent nations are typically more vulnerable to the effects of climate change and usually have a low adaptive capacity to deal with changes. The advocates of historical duties claim that those with more susceptibility in the third world will be greatly impacted by climate change in their eternal struggle to survive than their counterparts in the first world. From agricultural-supported livelihoods to those supported by resources in the Sundarbans (wood, pulp, honey, etc.), it is apparent that Bangladesh is an area highly dependent upon natural resources, with the locals having little access to those resources. The changes in livelihood (shift away from agriculture as the main livelihood and increase in shrimp cultivation) shows that the people here have already implemented adaptive strategies to the negative effects of CCSLR. Other examples include using floating gardens in flooded areas, combined aquaculture-agriculture techniques (e.g., fish and rice), and planting either salt-tolerant crops or rice with variable maturity times (Hossain et al., 2018). These coastal people are less in a state of adaptation and need compensation and reconstruction

It is apparent that a large-scale global effort is needed to reduce global emissions to zero, and likely requires a legally binding agreement (Collomb, 2014). The Paris Agreement and Global Climate Emergency declaration are helpful, but not sufficient. It is clear with the slow movement to action and, at times, downright refusal of the science behind climate change that developed countries must adopt a new mindset to the urgent need to decrease emissions for all living beings and the environment to survive and thrive (Table 4) (Collomb, 2014). The commitments set by the COP26 will not be fast enough to prevent disastrous events from taking place in the more vulnerable communities that already face major catastrophic climate crisis (Wilson et al., 2020). Even though there were significant advances made in Glasgow to reduce greenhouse emissions, people argue that the financial support that is required to help the vulnerable countries were the reason why the negotiation broke down in the final hours (Jacobs, 2021). Frank Bainimarama who is the prime minister of Fiji stated that the decisions that were made on the UNFCCC, the Kyoto Protocol and Paris Agreements, the Glasgow targets now become bruised and battered but not dead (Morgan, 2021). The only way out for the loss and damage which is now of top priority in the list of agenda in political terms, is to eventually deliver it. Developing nations and small island nations have debated for 2 weeks to commit toward phasing out of using fossil fuels, financial commitments for damage and loss which occurred to due to the devastating harm that took place from climate change, mitigation and adaptation (Hunter et al., 2021). While meeting these goals were held by promises of draft decisions, delegates were accepting of the decision to phase down while being in the spirit of compromising (Jacobs, 2021). Antonio Guterres who is the secretary-general of the United Nations stated that the summit was unable to meet the goals that were set such as reducing carbon emissions, eliminating fossil fuel subsidies. However he further pledged a $100 billion toward developing countries to tackle the adversities that are brought by climate change (Broom, 2021). Alok Sharma who is the COP president also expressed his frustrations toward the changes that he faced in relation phase out coal situation and almost became tearful expressing the process of how the whole thing unfolded (Hayes, 2021). Besides, four issues have been pointed out by Bangladesh to tackle global warming and climate change. In the past seven years, Bangladesh doubled its expense toward climate related issues and are now in preparation for the National Adaptation Plan [(CVF (Climate Vulnerable Forum), 2021)]. Back in 2009, the “Bangladesh Climate Change Trust Fund” was created to provide funds toward climate related issues. Updated Nationally Determined Concentrations were also submitted. By the year 2041, it is aimed to have 40% of the energy sourced from renewable sources (Das et al., 2018). Coal based plans with foreign investments of $12 billion were scrapped by the country in an attempt to tackle climate change (Moazzem, 2019). A “Mujib Climate Prosperity Plan' will be implemented for resilience to prosperity from vulnerability (Mujib Climate Prosperity Plan Decade 2030, 2021). Other initiatives include knowledge gathered about adaptation and best practices and proposing a climate emergency pack,

Therefore, the primary focus and mindset should reduce emissions; alternative aspects of science such as carbon sequestration are also important, but it does not address the primary issue of continued large-quantity emissions release by developed countries. The halting of these emissions and conversion of all countries (developed and developing) to renewable energies (solar, wind and hydropower) is vital (Quaschning, 2019). This must be supported by the global government and private industries. Additionally, global policies and agreements must be cross-checked and held accountable to ensure that they are facilitating this switch to renewables and vastly cutting emissions (United Nations Geneva, 2020). For example, carbon offset allows for companies to reduce emissions by funding emissions reductions in a different location usually through the purchase of carbon credits (Henderson et al., 2020); this caveat could allow emitters to continue with their typical business without largely reducing their emissions. The largest driver of CCSLR is anthropogenic emissions, and reducing these to zero needs to be a main global focus and goal. Exploitative policies that are not actually helpful in this regard must be avoided (IPCC, 2018). Additionally, the carbon exchange is not accounting for the fact that a unit of carbon to the individual in a placid environment will make available a dissimilar stage of fundamental necessity than to the individual in a rougher setting (Gulluscio et al., 2020).

A substitute pathway for climate justice is on average fairness argument, or carbon egalitarianism (Williges et al., 2022). Instead of focusing on previous bindings for emissions, such a line of action looks for giving everybody the same share of the capacity of the atmospheric sink. Scheme made on the basis of the equity principle would demand a technical accord on the entire quantity of greenhouse gas emitting limit to be permissible; that total would be distributed with the whole global populace, and the consequence would be an equivalent emissions quantity for every individual on the globe (Singer, 2004). Moreover, Peter Singer has prescribed a cap-and-trade approach, in which nations with soaring release could purchase allowances from those with lesser release. In spirit, such a method would lead to both lesser release in general and a way to compensate countries that exploit lesser per head quota.

In addition to strict emissions decrease, consumers in developing countries must consume less. Many companies now are “green-washing” their products to convince consumers that their products are sustainable, when, these companies are often just re-branding the same ideas (de Jong et al., 2020). Consumers in developed nations often feel they are making an environmentally conscious choice by purchasing items with select words such as green, sustainable, cage-free, while, these people just need to consume sustainably. Global initiatives have also adopted this mindset such as “climate-smart agriculture,” which was pushed heavily in 2010 and claimed to support sustainability, resilience, and reducing GHG emissions; However, the lack of organization, safeguards, clarity, or accountability caused 350 organizations to deny adapting climate-smart agriculture (Zhongming et al., 2013). Additionally, many companies such as Monsanto (Agrochemical Corporation) backed this idea, which supported the use of pesticides (Bonny, 2017). It is important to be aware of this widespread re-branding to ensure that global initiatives actually facilitate sustainability in an equitable and just way and contain detailed explanations and procedures to implement and conduct sustainability.

A global-scale effort to provide compensation to the communities at risk of CCSLR in tropical and sub-tropical coastal areas in developing countries is necessary. As discussed above, the Paris Agreement includes a Climate Fund meant to help vulnerable countries deal with the effects of extreme natural disasters (Scandurra et al., 2020). This is needed on a large scale, and proper organization and implementation of funds to certain regions is needed with greater urgency and organization. Providing the financial assistance to these areas is greatly necessary, as these people already know their biggest challenges and require funding and assistance to overcome their specific challenges (Sforna, 2019). Additional funding will likely be necessary to strengthen vulnerable communities; providing these countries with this compensation creates justice and allows the affected countries to tackle the issues in their own way and how they think is most beneficial. This approach is different to previous attempts by developed countries to provide assistance as it resembles a take-over and does not consult the local communities before implementing their idea of priority for these regions.

Compensation also comes in the form of a funding mechanism to climate refugees. One of the large unknowns is, where will the climate refugees go? Some argue that countries like the USA and China, who had a large responsibility in creating the problem (contributing to a combined 40% of the total carbon emissions) must accept climate refugees [IOM (International Organization for Migration), 2008; Ahmed, 2017; Qayyum, 2021]. However, migration on a large scale from developing to developed countries is unlikely based on historical events and cultural differences (McLeman, 2018; Warner, 2018). Therefore, there is a need for legally binding international recognition and protection for these people. This would not only help in the case of migration to a different country, but also migration and compensation for those within the same country. Participant-138 mentioned that as climate refugees are involuntarily displaced, they are not currently recognized by the stakeholders and do not have any protections or rights. This causes increased suffering, and those who do migrate often continue to struggle for livelihood, food security, and housing.

The global conversation must acknowledge that sea level rise is creating very real and devastating impacts to people all over the globe at this moment, and in some cases, has been an issue since the 1990s or before (Klein, 2015; IPCC, 2021). Additionally, sea level rise is likely to continue regardless of reduced emissions, which means that many areas of coastal Bangladesh will be submerged due to anthropogenic ally-caused climate change (Table 3).

As suggested by the Case Study on Father Luise, local people are often wary of assistance by NGOs, and there is a perception that these organizations do not discuss the issue of rising water and the subsequent creation of climate refugees. By recognizing the undoubted fact that sea level rise will displace many more people, communities in the SWCRB may begin to build trust for NGOs. Additional trust-building could be found in inclusion of local people in the process and decisions made by these organizations. The funding mechanism for this could, again, be on the international as well as regional level to reduce vulnerability and support sustainable development.

One other principal pathway to climate justice highlights the rights issue fundamental human rights, rights for advancement, and more exact environment related rights and the distinguished responsibilities and bindings that emanate from them (Gonzalez, 2015). The novelty here is that this mode is susceptible to the environmental state essential for growth and operation while preserving that all human beings with these rights also have the load, obligation, and liability related with defending the rights of other stakeholders (Calzadilla, 2018). One of the critically remarkable facets of the rights-based approach is that they cross the boundary of the concept of climate justice assumed on equity solely to one stressed on the environmental and advancement situation that individual members, community members, and authorities feel the necessity to make a survival, progress, and remain functional (Toussaint and Martinez Blanco, 2020). For the cause of climate justice to include the individual civil liberties framework to cover this kind of essential needs is visibly attuned in regards of capabilities pathway that has been suggested here, however, these ideas of climate fairness concerning rights has two significant drawbacks. The same way it was recognized at the beginning, they overlook other significant notions of justice, to be specific, those focusing on social as well as political appreciation and the more subtle and detailed notion of necessities that capability-based pathway encompasses (Figure 6).
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FIGURE 6
 Figure shows key findings of climate justice through the respondent's viewpoint (Source: FGD, IDI, KII, PRA, Workshops, 2017–2019).


Sustainable development is necessary to create resilient populations in the SWCRB. As shown in Figures 3, 7, 8 people of this area are demanding sustainable embankments instead of relief. The ability for people to reduce flooding conditions and riverbank erosion would create an immense impact on the multitude of issues relating to salinization, human displacement, loss of homes and land, and other challenges (Table 3, Figures 4, 5). As identified through this study, often it is the voluntary efforts of community members themselves who volunteer their time to rebuild local dams and embankments. Additionally, corruption hinders proper dam construction by local districts, and it is almost inevitable for these structures to fail. In addition to embankments, sustainable infrastructure, such as roads, schools, homes, and healthcare facilities, is also necessary. It appears that homes in the rural areas of SWCRB are often built using mud and thatch; providing these people with the tools to build their infrastructure with more resilient materials such as brick and concrete would help immensely and reduce the amount of suffering after natural disasters. The funding allocation described above could help with this. Additionally, local and regional communication and organization of government, NGOs, stakeholders, and citizens is necessary to gaining properly constructed embankments that are capable of withstanding extreme events.
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FIGURE 7
 A young man standing waist deep in water with broken embankment behind him from river erosion, with the placard “We want sustainable embankments, not relief” (Khobor, 2020).
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FIGURE 8
 Climate strike near Padmapukur Union Chhota Chandipur Beri Dam on June 5, 2020 (Kantho, 2020).


A news article published in Drishtipat on June 5, 2020 spoke of the youth climate protest in the Padmapukur Union of the Shyamnagar Upazila for climate justice and to protect the Sundarbans. This protest was part of the Fridays for the Future movement sparked worldwide by Greta Thunberg and in response to the destruction from cyclone Amphan (2020). Ampan hit Bangladesh on Wednesday evening, May 20, 2020 in Satkhira district. Cyclone Ampan entered Bangladesh mainly through the Sundarbans adjacent to Munshiganj, the southernmost locality of Shyamnagar in Satkhira (Figure 5) (Islam et al., 2021; Rafa et al., 2021). One of respondent mentioned that through skype- the four most affected Upazilas of Satkhira were Shyamnagar, Asashuni, Kaliganj, and Sadar of Satkhira. Out of these four Upazilas, the most affected was Shyamnagar Upazila. Gabura, Padmapukur, Kashimari, Burigoalini and Ramjannagar unions were inundated due to the cyclone Ampan. A few thousand fish enclosed. Hundreds of houses, power lines, and trees were destroyed. Thousands of people in five unions were without water. The storm caused extensive damage to power lines in Shyamnagar Upazila. A total of 40 electric poles, including 19 of 33 cable lines, were damaged in the storm. As a result, the entire Upazila was without electricity. Burigoalini, Munshiganj, Kalbari, South Porakatla, East Porakatla, North Porakatla, East Durgabhai, West Durgabai, North Durgabai, Madia Arpangashia, Ampan storm flood-affected people were the worst hit. The locality was flooded with salt water for 1 week while being surrounded by garbage (Table 3, Figures 4, 5).

Participant-139, mentioned that at that time, there was a great crisis for fresh water all over the western coast of the country. The biggest problem in our coastal areas was the problem of drinking water. Due to the stagnant water in the storm, all the fresh water ponds and tube wells were submerged in water. The water in the tube well was salty and contaminated by arsenic. There was already a shortage of potable water in several areas, and the erosion of cyclone Ampan made the erosion situation even more complicated. Some of the residents collected water by renting a local Van for 7 to 8 miles. Most of the people were poor with no scope for employment or availability of food. The residents were looking forward to water aid distributed by NGOs or other voluntary organizations. These NGOs provide water to each family in a water jar/pitcher, which was not enough to meet the needs of a single family. The government availed 20 kg of rice per head and also provided food to the flood-affected people. As a result of the collapse of the river bank, our valuable agricultural land, houses, roads, educational institutions and markets were lost. Social and economic life was severely damaged. Excess water from the floods hit the banks of the rivers, causing severe erosion of the river banks during the floods (Table 3, Figures 4, 5).

Fifty protesters attended the climate strike near the Chandipur Beri Dam, which was organized by Youthnet with help from the Action Aid Bangladesh; they called for construction of sustainable dams in public partnership, immediate rehabilitation while maintaining human dignity, and quick preparation for the next cyclone, while accounting for the coronavirus pandemic (Figure 8). The Satkhira District Coordinator of Youthnet, SM Shahin Alam, explained negative impacts of the climate crisis on livelihoods of coastal people. The combined global pandemic and climate crisis are straining the Sundarbans, creating climate refugees, and causing loss of housing, human life, and crops. It is apparent that these people are calling for participation in the decision-making steps on adapting to and preparing for CCSLR.

The Padmapukur Union Chairman, Participant-140, expressed the importance of listening to the local people for the solution to the destruction after cyclone Amphan, including the public, agricultural farmers, fish farmers, teachers, and local political and NGO representatives in the area-based coordination committee in all government activities in the affected areas. This included marginalized groups such as youth, women, and persons with disabilities. Protesters called for dam repair to be organized by local people via public hearings, establishment of a Climate Commission and Coastal Development Board, and increase in the national budget allocation for the areas affected by the climate crisis. Additionally, to deal with the social distancing, there is a need for increased shelters and personal protective equipment for health care workers to work safely. There is a clear emphasis expressed here on community-based disaster management. Based on historic event, natural disasters (hurricanes, cyclones, and other extreme storms) are highly likely to occur in the summer and fall months in this region, and communities here want rapid preparedness for these inevitable events (Table 3).

As determined by the disaster risk assessment, these communities are often facing similar issues, but not at the same level. For example, all areas are influenced by cyclones and salinity, but flooding or river erosion may be viewed as the highest hazard in some areas.

SWCRB is susceptible to shifting pattern in climate effect in its coastal regions and more specifically in its more densely concentrated population spread in the low-lying deltaic vicinity, which faces a looming danger with sea level increase conspicuously. The sufficiency of the legal adaptable mechanism in SWCRB to react to such climate susceptibility is evaluated with the result indicating limitation in appreciating the community stakes ensuing from the climate and sea level increase uncertain situations. A more thorough pathway for ensuring justice in the social domain requires helping government to react to the effects from such concerns and to their implicated susceptible segments. The country can have a better adaptation legal approach to deal with climate change consequences and raise the association of local inhabitants in climatic pattern adapting decisive action. Financial allocation is a must to help policy making body to include adapting mechanism deciding endeavor and this could expedite social fairness consequences for susceptible SWCRB community members. The Bangladesh Climate Change Strategy and Action Plan (Ministry of Environment and Forest, 2012), strategy arrangements highlight procedures intended at dealing with dissimilar physiographic sections inside the country, counting and with importance on the coastal zone. The effects of climate change on livelihoods and means of poor farmers are also dealt with, but stress on steps to lessen negative effects on women, specifically, are deliberated merely in comparatively rudimentary customs, with inadequate tangible recommendations for approaches in which strategies can be allied to provide backing for underprivileged groups, along with women rights, the option to decide in society and household, women land access, women's right to exercise them (Aryal et al., 2020). Our investigation outcomes offer additional perceptions that could be from NAPA, for instance, be taken into account in the devising of Bangladesh's Thirty 30-year plan for 2022–2052 which offers thorough direction for climate justice questions to sustain national growth. It is specifically critical for indigenous inhabitants and island regions, such as SWCRB, which are losing cultural identity and environmental balance to integrate recognition and capabilities in their adaptation strategies (Table 4). It is claimed by Figueroa (2011) that the initial environmental justice effort for such group of people is the acknowledgment of their environmental uniqueness and custom, instead of personal level acknowledgment. But the local or island communities are not only marked as susceptible communities; many neighborhoods and benefactor factions of those communities are also recognizing what climate change would bring for different facets of community operation from areas of public wellbeing, the losing of specific regional economic initiatives, to community indulgence explicit by relocation and asylum seekers' distribution, to risks to fundamental survival due to sea level rise or havoc created by stormy weather (Figueroa, 2011). The authorities must take initiatives to extend the probabilities of recognition and capabilities to communities to make aware the people against those looming risks and worrying issues.

This also supports the idea of community-based management as each area has its own unique challenges to overcome. The GoB must be instrumental in prioritizing the lives of these people, facilitating access to necessities (fresh water, food, livelihood, infrastructure, and healthcare), and creating a resilient community. It is known that several times, external assistance intended for certain marginalized populations does not benefit those intended; we can reduce this harm by compensating these people to allow them to create their own resilient communities through their own framework of sustainability. Climate change impacts diverse geographical zones and groups in a different way. As the most underprivileged countries and the most susceptible individuals within those nations, like women, girls, and gender diverse clusters agonize the maximum, and despite contributing the minimum to the climate predicament, climate justice is turning out to be a crying call for the developing nations (Table 2). Just saying climate justice is not enough; the underprivileged nations, and individuals should be aided by those who have played a role most to climate change.



Conclusion

With the industrial revolution, developed countries began utilizing resources such as coal, natural gas, and to build their economies and boost profit. The consequence of this emissions release of GHGs into the atmosphere was unintended warming of the temperature at the global level due to the greenhouse effect. Science has long supported this understanding, but the conversion of this understanding into true policy change and large-scale emission reduction has not occurred. Global agreements to reduce emissions are insufficient and must be ramped-up to reduce emissions to zero to not surpass a 2°C warming of the atmosphere; this is the anticipated point when warming will continue due to natural earth feedback loops. The SWCRB is unjustly affected by CCSLR via extreme events, coastline recession, and increased salinity, which have affected all aspects of these people's lives including livelihood, infrastructure, food security, freshwater access, and healthcare. This climate injustice ensures that those countries that contributed least to global warming are likely to be impacted the most. Recently, Intergovernmental Panel on Climate Change (IPCC) has declared the crucial cause of global warming, climate change, and sea-level rise is the release of carbon dioxide (CO2) and Bangladesh may face a shortage of freshwater due to the continuous melting of glaciers. This may lead people to use underground water resources to meet both their agricultural-industrial and domestic needs. Thus, it is important to reduce CO2 release to ensure climate justice at the global or national level. The frequency and scale of extreme climatic events like cyclone, and storm surge causing deluge, have increased due to climate change. Ignorance in polders flow regulation at the upstream barrage, shrimp cultivation development, expansion of farming water supply, and extreme removal of groundwater may result in increased salinization and decaying freshwater quality. Polders in coastal regions are not secured which becomes the greatest risk of SLR in the SWCRB. Besides, the coastal people become conscious of their rights despite their little educational background and often request to the stakeholders to build embankments. Thus, climate justice can be ensured by the nation's government and the NGO's financial capacity both globally and nationally.

The southwestern coastal areas of Bangladesh, often experience extreme climatic events like cyclones associated with storm surges causing saline water intrusion. This soil and water salinity causes alteration in natural and anthropogenic processes which possess a threat to freshwater availability, health, agriculture, food security, etc. Due to salinization, the farmers are now more interested in converting agricultural land to shrimp cultivation. This may be economically beneficial for them but hampers the total agriculture farming, and destroy soil and water quality and the ecosystem in the long run. Also, shrimp cultivation needs low manpower compared to agricultural purposes resulting in a labor leftover which drives the agricultural living landless laborers to migrate to the cities for employment. There are two viewpoints proposed despite the disagreement regarding commercial shrimp farming in Bangladesh, as climate change adjustment approach into plain respite. The first one recommended it as an ideal adaptation strategy that ensues the rising of GDP through the expansion of export markets and minimizes the ecological damages caused by sea-level rise and salinization. The second viewpoint emphasized the negative social and ecological perspective of shrimp farming and proposed to consider the shrimp aquaculture extension as a non-operative adaptation approach because of its fondness among the underprivileged coastal people. Sociocultural relations of supremacy are considered to be the determiner that influences the scenario of the shrimp aquaculture stresses leads to the pathways of climate change, reactions to it, and likely prospects in the context of it. Recently health risks are increasing day by day due to anthropogenic climate change and are the greatest challenge for Bangladesh. Besides, medical assistance is a fundamental right as good health condition ensures the quality of human resources obtaining economic growth and social equality as well as national development. Furthermore, gender discrimination often seems prominent in climate change issues, SLR and adversity questions, planning, and agendas. Especially, when women receive lands inherently from their family or relatives, most of the time those lands are ceased from them as the relationship ends. Climate shifting patterns create gender inequality and women are more vulnerable to it due to their economic, social, and cultural norms and religious restrictions. Eventually, these climate changes have enormous influences on damaging agricultural land, decreasing yield, drinking water scarcity, food shortage, shrimp farming damage, amplified life risk, unemployment, migration, etc. According to the National Adaptation Program Action (NAPA), 2005 and the Bangladesh Climate Change Strategy and Action Plan (BCCSAP), 2009 in the development of two national strategies on climate change adaptation, Bangladesh has taken a lead among low- and middle-income countries. But again it is neglected in both the national and SWCRB's policy on justice and action for climate change.

This study mentioned that SWCRB has been considered one of the successful pioneers in the national context of climate change adaptation to protect people but it is not possible without reducing global carbon emissions and global political commitment to achieve climatic justice. The world politicians so far couldn't come up with an effective solution for Climate Justice even through the Kyoto Protocol 1997, the Copenhagen protocol (2009), the Paris Agreement (2015), Montreal Protocol (2016), and COP26. Mohammad Adow, the director of Nairobi-based think tank Power Shift Africa stated, that there is nothing to show for all the work the developing countries have done so far, and the damages and the loss suffered are nothing more than a political agenda. He also stated that it is the only last option to be delivered eventually (Newell and Adow, 2021). They are also hopeful that sustainable development and more meaningful support could be achieved for the vulnerable communities in the coming year to deal with the irreversible impacts of climate change from those who denied taking any responsibility (Broom, 2021). COP president, Alok Sharma expressed disappointment toward the whole coal situation and almost to tears describing the entire process (Hayes, 2021).

This paper supports climate justice theory for a capability-based approach rather than a rights-based approach, due to the inherent discrimination in recognition. The capability-based pathway can assist in addressing many of the matters like sharing weaknesses, identifying the individuals, areas and the link between them and many of the fundamental rights being at danger caused by the climate change is the dispute here. On top of this, such steps can put an ease to the adjustment of confined inconsistencies in the outcomes and the understandings of the climate change and to the way how it responses, if it is necessary. The capabilities approach allows for the people of the SWCRB to facilitate and manage their own issues in their own way, while being compensated in the form of funding from developed nations. The focus here is on community-based disaster management, which includes local people in the conversation along with NGOs, government, and others involved. These people must be provided funding so they can prepare for the inevitable natural disasters while being safe from the added impacts of the COVID-19 pandemic.

An inclusive approach fulfills both acknowledgment and ability of residents to participate. The factor in this regard is to be more receptive in realizing discrepancies of perils and outcome, and to encompass those impacted via climate change in the realizing and preference of susceptibilities and the building up of adaptive strategies in reaction. This all-encompassing susceptibility mapping can be utilized both to demonstrate the precise exterior climatic and environmental prerequisites that warn fundamental competencies and to formulate strategies that tackle those susceptibilities. A capability-based pathway, in this case, provides a technique of examining the unique necessities of communities, of guiding adaptive strategy toward maintaining or reformulating the particular abilities within hazardous scope from climate change, and of fathoming the accomplishment, or not, of employed adaptive strategies. Both the rights-based and capability-based theories include a wide range of issues related to justice in their potential capability pathway counting equity in distribution, acknowledgment in the societal level and involvement of public. The climate justice theory for a rights-based approach can be considered as a future scope of this study and will be investigated subsequently.



Data availability statement

The original contributions presented in the study are included in the article/supplementary materials, further inquiries can be directed to the corresponding author.



Ethics statement

Ethical review and approval were not required for the study on human participants in accordance with the local legislation and institutional requirements. Written informed consent was obtained from the individual(s) and minor(s)' legal guardian/next of kin for the publication of any potentially identifiable images or data included in this article.



Author contributions

Conceptualization, methodology, software, formal analysis, investigation, resources, data curation, writing original draft preparation, and visualization: MA. Validation: MA and CG. Review and editing: MA, CG, and JG. Supervision: CG and JG. Both authors read and approved the final version of the manuscript.



Funding

This work was funded by Climate Change and Sustainable Development Policies, University of Lisbon, Lisbon, Portugal.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Abdullah, A. N., Myers, B., Stacey, N., Zander, K. K., and Garnett, S. T. (2017). The impact of the expansion of shrimp aquaculture on livelihoods in coastal Bangladesh. Environ. Develop. Sustain. 19, 2093–2114.

 Abedin, M., Collins, A. E., Habiba, U., and Shaw, R. (2019). Climate change, water scarcity, and health adaptation in southwestern coastal Bangladesh. Int. J. Disast. Risk Sci. 10, 28–42. doi: 10.1007/s13753-018-0211-8

 Adams, H., Adger, W. N., Ahmad, S., Ahmed, A., Begum, D., Matthews, Z., et al. (2020). Multi-dimensional well-being associated with economic dependence on ecosystem services in deltaic social-ecological systems of Bangladesh. Reg. Environ. Change 20, 1–16. doi: 10.1007/s10113-020-01620-x

 Adel, D. (2020). Living Rivers, Cosmopolitan Activism, and Environmental Justice in the Bengal Delta. Cal Poly Humboldt theses and projects. p. 429. Available online at: https://digitalcommons.humboldt.edu/etd/429

 Adger, W. N., Barnett, J., Brown, K., Marshall, N., and O'brien, K. (2013). Cultural dimensions of climate change impacts and adaptation. Nat. Clim. Change 3, 112–117. doi: 10.1038/nclimate1666

 Afroz, T., and Alam, S. (2013). Sustainable shrimp farming in Bangladesh: a quest for an Integrated Coastal Zone Management. Ocean Coast. Manage. 71, 275–283. doi: 10.1016/j.ocecoaman.2012.10.006

 Agarwal, A., Narain, S., Sharma, A., Byrne, J., Glover, L., and Martinez, C. (2002). The global commons and environmental justice—climate change. J. Byrne. 2, 171–199. doi: 10.4324/9781351311687-8

 Ahmed, B. (2017). Who takes responsibility for the climate refugees?. Int. J. Climate Change Strateg. Manage. 17, 149. doi: 10.1108/IJCCSM-10-2016-0149

 Ahmed, I., Ayeb-Karlsson, S., van der Geest, K., Huq, S., and Jordan, J. C. (2019). Climate change, environmental stress and loss of livelihoods can push people toward illegal activities: a case study from coastal Bangladesh. Clim. Develop. 11, 907–917. doi: 10.1080/17565529.2019.1586638

 Ahmed, N., Allison, E. H., and Muir, J. F. (2010). Rice fields to prawn farms: a blue revolution in southwest Bangladesh?. Aquacult. Int. 18, 555–574. doi: 10.1007/s10499-009-9276-0

 Ahsan, R. (2019). Climate-induced migration: Impacts on social structures and justice in Bangladesh. South Asia Res. 39, 184–201. doi: 10.1177/0262728019842968

 Aichele, R., and Felbermayr, G. (2013). The effect of the Kyoto Protocol on carbon emissions. J. Policy Anal. Manage. 32, 731–757. doi: 10.1002/pam.21720

 Alam, G. M., Alam, K., Mushtaq, S., Sarker, M. N. I., and Hossain, M. (2020). Hazards, food insecurity and human displacement in rural riverine Bangladesh: implications for policy. Int. J. Disast. Risk Reduct. 43, 101364. doi: 10.1016/j.ijdrr.2019.101364

 Aleksandrova, M. (2020). Principles and considerations for mainstreaming climate change risk into national social protection frameworks in developing countries. Clim. Develop. 12, 511–520. doi: 10.1080/17565529.2019.1642180

 Anand, S., and Sen, A. (2000). Human development and economic sustainability. World Develop. 28, 2029–2049. doi: 10.1016/S0305-750X(00)00071-1

 Arora, N. K., and Mishra, I. (2021). COP26: more challenges than achievements. Environ. Sustain. 21, 1–4. doi: 10.1007/s42398-021-00212-7

 Aryal, J. P., Sapkota, T. B., Rahut, D. B., Krupnik, T. J., Shahrin, S., Jat, M. L., et al. (2020). Major climate risks and adaptation strategies of smallholder farmers in coastal Bangladesh. Environ. Manage. 66, 105–120. doi: 10.1007/s00267-020-01291-8

 Azam, M. F., Wagnon, P., Berthier, E., Vincent, C., Fujita, K., and Kargel, J. S. (2018). Review of the status and mass changes of Himalayan-Karakoram glaciers. J. Glaciol. 64, 61–74. doi: 10.1017/jog.2017.86

 Barai, K. R., Harashina, K., Satta, N., and Annaka, T. (2019). Comparative analysis of land-use pattern and socioeconomic status between shrimp-and rice-production areas in southwestern coastal Bangladesh: a land-use/cover change analysis over 30 years. J. Coast. Conserv. 23, 531–542. doi: 10.1007/s11852-019-00682-2

 Barnes, J., and Dove, M. R. (2015). Climate Cultures: Anthropological Perspectives on Climate Change. Yale: Yale University Press.

 Beauregard, C., Carlson, D. A., Robinson, S. A., Cobb, C., and Patton, M. (2021). Climate justice and rights-based litigation in a post-Paris world. Clim. Policy 21, 652–665. doi: 10.1080/14693062.2020.1867047

 Belton, B. (2016). Shrimp, prawn and the political economy of social wellbeing in rural Bangladesh. J. Rural Stud. 45, 230–242. doi: 10.1016/j.jrurstud.2016.03.014

 Bergeson, L. L. (2017). The Montreal Protocol is amended and strengthened. Management 26, 3. doi: 10.1002/tqem.21496

 Bhuiyan, S. (2015). Adapting to climate change in Bangladesh: good governance barriers. South Asia Res. 35, 349–367. doi: 10.1177/0262728015598702

 Bonny, S. (2017). Corporate concentration and technological change in the global seed industry. Sustainability, 9, 1632. doi: 10.3390/su9091632

 Broom, F. (2021). Developing Countries ‘Deeply Frustrated' by COP26 Outcome. Available online at: https://www.scidev.net/global/news/developing-countries-deeply-frustrated-by-cop26-outcome/

 Brown, O. (2008). Climate Change and Forced Migration: Observations, Projections and Implications. Available online at: https://www.iisd.org/system/files/publications/climate_forced_migration.pdf

 Bryman, A. (2016). Social Research Methods. Oxford University Press.

 Byrne, J., Leigh, G., and Cecilia, M. (2002). Environmental Justice: Discourses in International Political Economy. Piscataway, NJ: Transaction Publishers

 Calzadilla, V. (2018). Human rights and the new sustainable mechanism of the Paris Agreement: a new opportunity to promote climate justice. Potchefstroomse Elektroniese Regsblad 21, 189. doi: 10.17159/1727-3781/2018/v21i0a3189

 Caney, S. (2010). Climate change and the duties of the advantaged. Crit. Rev. Int. Soc. Polit. Philos. 13, 203–228. doi: 10.1093/oso/9780195399622.003.0018

 Castree, N., Adams, W. M., Barry, J., Brockington, D., Büscher, B., Corbera, E., et al. (2014). Changing the intellectual climate. Nat. Clim. Change 4, 763–768. doi: 10.1038/nclimate2339

 Chancel, L. (2021). How large are Inequalities in Global Carbon Emissions – and what to do about it? United Nations Development Programme, Human Development Reports. Available online at : https://hdr.undp.org/en/content/how-large-are-inequalities-global-carbon-emissions-%E2%80%93-and-what-do-about-it (accessed 26.4.2022).

 Chen, H., Ding, T., and Xu, X. (2021). “International debates and reflections on the successful case of montreal protocol,” in 2021 International Conference on Public Relations and Social Sciences (ICPRSS 2021) (London: Atlantis Press), pp. 949-954.

 Chuang, A., and Peterson, C. R. (2016). Expanding population edges: theories, traits, and trade-offs. Global Change Biol. 22, 494–512. doi: 10.1111/gcb.13107

 Ciplet, D., Roberts, J. T., and Khan, M. (2013). The politics of international climate adaptation funding: Justice and divisions in the greenhouse. Glob. Environ. Polit. 13, 49–68.

 Collomb, J. D. (2014). The ideology of climate change denial in the United States. Euro. J. Am. Stud. 9, 9–1. doi: 10.4000/ejas.10305

 Corcoran-Nantes, Y., and Roy, S. (2018). “Gender, climate change, and sustainable development in Bangladesh,” in Balancing Individualism and Collectivism (Cham: Springer), pp. 163–179.

 Crippa, M., Guizzardi, D., Muntean, M., Schaaf, E., Solazzo, E., Monforti-Ferrario, F., et al. (2020). Fossil CO2 Emissions of all World Countries. Luxembourg: European Commission, p. 1–244.

 Currey, B. (1979). Mapping Areas Liable to Famine in Bangladesh. Honolulu, HI: University of Hawai'i at Manoa.

 CVF (Climate Vulnerable Forum) (2021). CVF Chair Statement to COP26 by H.E. Sheikh Hasina, Prime Minister of Bangladesh. Available online at: https://thecvf.org/our-voice/statements/chair/the-statement-of-bangladesh-the-cvf-cop26/

 Das, A., Halder, A., Mazumder, R., Saini, V. K., Parikh, J., and Parikh, K. S. (2018). Bangladesh power supply scenarios on renewables and electricity import. Energy 155, 651–667. doi: 10.1016/j.energy.2018.04.169

 Dasgupta, S., Sobhan, I., and Wheeler, D. (2017). The impact of climate change and aquatic salinization on mangrove species in the Bangladesh Sundarbans. Ambio 46, 680–694. doi: 10.1007/s13280-017-0911-0

 Davis, K. F., Bhattachan, A., D'Odorico, P., and Suweis, S. (2018). A universal model for predicting human migration under climate change: examining future sea level rise in Bangladesh. Environ. Res. Lett. 13, 064030. doi: 10.1088/1748-9326/aac4d4

 de Jong, M. D., Huluba, G., and Beldad, A. D. (2020). Different shades of greenwashing: Consumers' reactions to environmental lies, half-lies, and organizations taking credit for following legal obligations. J. Bus. Technic. Commun. 34, 38–76. doi: 10.1177/1050651919874105

 Deb, A. K., and Haque, C. E. (2017). Multi-dimensional coping and adaptation strategies of small-scale fishing communities of Bangladesh to climate change induced stressors. Int. J. Climate Change Strateg. Manage. 17, 78. doi: 10.1108/IJCCSM-06-2016-0078

 Dessler, A. E., and Parson, E. A. (2019). The Science and Politics of Global Climate Change: A Guide to the Debate. Cambridge: Cambridge University Press.

 Didar-Ul Islam, S. M., Bhuiyan, M. A., and Ramanathan, A. L. (2015). Climate change impacts and vulnerability assessment in coastal region of Bangladesh: a case study on Shyamnagar Upazila of Satkhira District. J. Clim. Change 1, 37–45. doi: 10.3233/JCC-150003

 Dryzek, J. S., Norgaard, R. B., and Schlosberg, D. (2011). The Oxford Handbook of Climate Change and Society. Oxford: Oxford University Press.

 Eckstein, D., Künzel, V., Schäfer, L., and Winges, M. (2019). Global Climate Risk Index. Bonn: Germanwatch.

 Edwards, R., and Holland, J. (2013). What is Qualitative Interviewing?. A&C Black.

 Eskander, S. M., and Barbier, E. B. (2022). Long-term impacts of the 1970 cyclone in Bangladesh. World Develop. 152, 105793. doi: 10.1016/j.worlddev.2021.105793

 Fakhruddin, S. H. M., and Rahman, J. (2015). Coping with coastal risk and vulnerabilities in Bangladesh. Int. J. Disast. Risk Reduct. 12, 112–118. doi: 10.1016/j.ijdrr.2014.12.008

 Feist, S. E., Hoque, M. A., Islam, M. A., Ahmed, K. M., and Fowler, M. (2021). Recent trends in inland water level change in coastal Bangladesh–implications of sea level rise in low-lying deltas. Global Planetary Change 206, 103639. doi: 10.1016/j.gloplacha.2021.103639

 Figueroa, R. M. (2011). “Indigenous peoples and cultural losses,” in The Oxford Handbook of Climate Change and Society, eds by J. S. Dryzek, R. B. Norgaard, and D. Schlosberg (Oxford: Oxford University Press), 232–247.

 Flyvbjerg, B. (2001). Making Social Science Matter: Why Social Inquiry Fails and How it can Succeed Again. Cambridge: Cambridge University Press.

 Fraser, N. (2014). Justice Interruptus: Critical Reflections on the“ postsocialist” Condition. London: Routledge.

 Garcia-Soto, C., Cheng, L., Caesar, L., Schmidtko, S., Jewett, E. B., Cheripka, A., et al. (2021). An overview of ocean climate change indicators: Sea surface temperature, ocean heat content, ocean pH, dissolved oxygen concentration, arctic sea ice extent, thickness and volume, sea level and strength of the AMOC (Atlantic Meridional Overturning Circulation). Front. Marine Sci. 21, 6372. doi: 10.3389/fmars.2021.642372

 Gonzalez, C. G. (2015). Environmental justice, human rights, and the global south. Santa Clara J. Int'l L. 13, 151. Available online at: https://digitalcommons.law.seattleu.edu/cgi/viewcontent.cgi?article=1631&context=faculty

 Gulluscio, C., Puntillo, P., Luciani, V., and Huisingh, D. (2020). Climate change accounting and reporting: a systematic literature review. Sustainability 12, 5455. doi: 10.3390/su12135455

 Haider, D. (2022). Gender Equality and Climate Justice, Feminist Action for Climate Justice is Crucial, Disaster Risk Reduction, Climate Change, and Humanitarian Actions in UN Women. Available online at: https://www.icccad.net/dhaka-tribune-articles/climate-tribune/gender-equality-and-climate-justicefeminist-action-for-climate-justice-is-crucial/

 Haque, A., Rahman, M. H., and Rahman, D. (2019). An evaluation of sea level rise vulnerability and resilience strategy to climate change in the coastline of Bangladesh. Int. J. Environ. Sci. Nat. Resour. 18, 56–70. doi: 10.19080/IJESNR.2019.18.555983

 Haque, M., Alam, M., Moniruzzaman, S., and Hoque, M. (2019). The impact of climate change in the coastal areas of bangladesh affected by cyclone bulbul. Bangladesh J. Ext. Educ. 1011, 3916.

 Hardoon, D., Ayele, S., and Fuentes-Nieva, R. (2016). An Economy for the 1%. How Privilege and Power in the Economy Drive Extreme Inequality and how This can be Stopped. Oxfam GB: Oxfam Briefing Paper.

 Harrison, S., Kargel, J. S., Huggel, C., Reynolds, J., Shugar, D. H., Betts, R. A., et al. (2018). Climate change and the global pattern of moraine-dammed glacial lake outburst floods. Cryosphere 12, 1195–1209. doi: 10.5194/tc-12-1195-2018

 Harvey Ambrose. (2019). Pope Francis Declares ‘Climate Emergency' and Urges Action. Available online at: https://www.theguardian.com/environment/2019/jun/14/popefrancis-declares-climate-emergency-and-urges-action (accessed July 6, 2021).

 Hasan, M., Hossain, M. J., Chowdhury, M., and Billah, M. (2020). “Salinity intrusion in southwest coastal Bangladesh: an insight from land use change,” in Water, Flood Management and Water Security Under A Changing Climate (Cham: Springer), pp. 125–140.

 Hayes, C. (2021). COP26: Time to walk the walk: The UK presidency is being encouraged to make COP26 the event where ambition turns into action to achieve real progress on climate change. Eng. Technol. 16, 1–4. doi: 10.1049/et.2021.1012

 Heltberg, R., and Bonch-Osmolovskiy, M. (2011). Mapping Vulnerability to Climate Change. World Bank Policy Research Working Paper# 5554. Social Development Unit, The World Bank.

 Henderson, T., Hu, J., Romoff, J., Brunskill, E., Jurafsky, D., and Pineau, J. (2020). Toward the systematic reporting of the energy and carbon footprints of machine learning. J. Machine Learn. Res. 21, 1–43. Available online at: https://jmlr.org/papers/volume21/20-312/20-312.pdf

 Hennink, M. M. (2013). Focus Group Discussions. Oxford: Oxford University Press.

 Holden, W. N. (2018). Typhoons, climate change, and climate injustice in the Philippines. Austr. J. South-East Asian Stud. 11, 117–139. doi: 10.14764/10.ASEAS-2018.1-7

 Holland, B. (2008). Justice and the environment in Nussbaum's “Capabilities Approach” why sustainable ecological capacity is a meta-capability. Politic. Res. Q. 61, 319–332. doi: 10.1177/1065912907306471

 Holland, B. (2012). Environment as meta-capability: Why a dignified human life requires a stable climate system. Ethic. Adaptat. Clim. Change: Hum. Virtues Fut. 12, 145–164. doi: 10.7551/mitpress/9780262017534.003.0008

 Honneth, A. (1996). The Struggle for Recognition: The Moral Grammar of Social Conflicts. Cambridge, MA: MIT press.

 Hoogendoorn, G., and Fitchett, J. M. (2018). Tourism and climate change: a review of threats and adaptation strategies for Africa. Curr. Issues Tour. 21, 742–759. doi: 10.1080/13683500.2016.1188893

 Hossain, B. (2020). Role of organizations in preparedness and emergency response to flood disaster in Bangladesh. Geoenviron. Disast. 7, 1–16. doi: 10.1186/s40677-020-00167-7

 Hossain, M. A., Ahmed, M., Ojea, E., and Fernandes, J. A. (2018). Impacts and responses to environmental change in coastal livelihoods of South-West Bangladesh. Sci. Total Environ. 637, 954–970. doi: 10.1016/j.scitotenv.2018.04.328

 Hunter, D. B., Salzman, J. E., and Zaelke, D. (2021). Glasgow Climate Summit: Cop26. UCLA School of Law, Public Law Research Paper, pp. 22–02.

 IOM (International Organization for Migration) (2008). Migration and Climate Change. Available online at: https://publications.iom.int/system/files/pdf/mrs-31_en.pdf

 IPCC (2018). “Summary for policymakers,” in Global Warming of 1.5°C. An IPCC Special Report on the Impacts of Global Warming of 1.5°C Above Pre-Industrial Levels and Related Global Greenhouse Gas Emission Pathways, in the Context of Strengthening the Global Response to the Threat of Climate Change, Sustainable Development, and Efforts to Eradicate Poverty, eds V. Masson-Delmotte, P. Zhai, H.-O. Pörtner, D. Roberts, J. Skea, P. R. Shukla, A. Pirani, W. Moufouma-Okia, C. Péan, R. Pidcock, S. Connors, J. B. R. Matthews, Y. Chen, X. Zhou, M.I. Gomis, E. Lonnoy, T. Maycock, M. Tignor, and T. Waterfield.

 IPCC (2021). “Climate change 2021: The physical science basis,” in Contribution of Working Group I to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change, eds V. Masson-Delmotte, V., P. Zhai, A. Pirani, S. L. Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L. Goldfarb, M. I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J. B. R. Matthews, T. K. Maycock, T. Waterfield, O. Yelekçi, R. Yu, and B. Zhou (Cambridge University Press).

 IPCC. (2013). “Climate change 2013: The physical science basis,” in Contribution of Working Group I to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change, eds T. F. Stocker, D. Qin, G.-K. Plattner, M. Tignor, S. K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex, and P. M. Midgley (Cambridge; New York, NY: Cambridge University Press), 1535.

 Islam, A., Shaw, R., and Mallick, F. (2009). Bangladesh Climate Change Strategy and Action Plan (BCCSAP). Dhaka: Ministry of Environment and Forest, Government of the People's Republic of Bangladesh.

 Islam, M. A., Warwick, N., Koech, R., Amin, M. N., and de Bruyn, L. L. (2020). The importance of farmers' perceptions of salinity and adaptation strategies for ensuring food security: Evidence from the coastal rice growing areas of Bangladesh. Sci. Total Environ. 727, 138674. doi: 10.1016/j.scitotenv.2020.138674

 Islam, M. T., Charlesworth, M., Aurangojeb, M., Hemstock, S., Sikder, S. K., Hassan, M. S., et al. (2021). Revisiting disaster preparedness in coastal communities since 1970s in Bangladesh with an emphasis on the case of tropical cyclone Amphan in May 2020. Int. J. Disast. Risk Reduct. 58, 102175. doi: 10.1016/j.ijdrr.2021.102175

 Islam, S., Chu, C., and Smart, J. C. (2020). Challenges in integrating disaster risk reduction and climate change adaptation: Exploring the Bangladesh case. International journal of disaster risk reduction, 47, 101540. doi: 10.1016/j.ijdrr.2020.101540

 Jacobs, M. (2021). Reflections on COP26: international diplomacy, global justice and the greening of capitalism. Politic. Q. 21, 13083. doi: 10.1111/1467-923X.13083

 Johansson, R. (2007). On case study methodology. Open House Int. 7, 6. doi: 10.1108/OHI-03-2007-B0006

 Jull, J., Giles, A., and Graham, I. D. (2017). Community-based participatory research and integrated knowledge translation: advancing the co-creation of knowledge. Implement Sci. 12, 1–9.

 Kabir, J., Cramb, R., Alauddin, M., Gaydon, D. S., and Roth, C. H. (2020). Farmers' perceptions and management of risk in rice/shrimp farming systems in South-West Coastal Bangladesh. Land Use Policy 95, 104577. doi: 10.1016/j.landusepol.2020.104577

 Kais, S. M., and Islam, M. S. (2019). Perception of climate change in shrimp-farming communities in bangladesh: a critical assessment. Int. J. Environ. Res. Public Health 16, 672. doi: 10.3390/ijerph16040672

 Kantho, K. (2020). Youth Demand Climate Justice in Ampan Updrub Region. Danik Dristipat. Available online at: https://www.dainikdristipat.com/?p=319400andfbclid=IwAR2haq_URxTOT29buuBocGBME3zSlpYPN4VS0W65Q61Ho9P7Fd-H9cHMYU

 Karlsson-Vinkhuyzen, S. I., Groff, M., Tamás, A., Dahl, A. L., Harder, M., and Hassall, G. (2018). Entry into force and then? The Paris agreement and state accountability. Clim. Policy 18, 593–599. doi: 10.1080/14693062.2017.1331904

 Key informant (2017–2021).

 Khanam, M. I., Khalek, A., Hanifi, S. M. A., and Rasheed, S. (2022). Inequities in Healthcare Seeking Among Migrants and Residents of Climate Affected Coastal Area of Bangladesh. doi: 10.21203/rs.3.rs-1234008/v1

 Khobor, K. (2020). We Want Sustainable Embankments, Not Relief. Available online at: https://www.dainikdristipat.com/?p=319400&fbclid=IwAR2haq_URxTOT29bu-uBocGBME3zSlpYPN4VS0W65Q61Ho9P7Fd-H9cHMYU

 Kim, Y., Tanaka, K., and Matsuoka, S. (2020) Environmental economic effectiveness of the Kyoto Protocol. PLoS ONE 15, e0236299. doi: 10.1371/journal.pone.0236299

 Klein, N. (2015). This Changes Everything: Capitalism vs. the Climate. New York, NY: Simon and Schuster.

 Kuehl, S. A., Allison, M. A., Goodbred, S. L., and Kudrass, H. E. R. M. A. N. N. (2005). The Ganges-Brahmaputra Delta. Special Publicat. SEPM 83, 413. doi: 10.2110/pec.05.83.0413

 Lafontaine, F., and Sipowo, A. G. (2013). “The contribution of international criminal justice to sustainable peace and development,” in Sustainable Development, International Criminal Justice, and Treaty Implementation, eds Sébastien J., Marie-Claire C. S. (Cambridge: Cambridge University Press), p. 212–241.

 Lázár, A. N., Nicholls, R. J., Hall, J. W., Barbour, E. J., and Haque, A. (2020). Contrasting development trajectories for coastal Bangladesh to the end of century. Reg. Environ. Change 20, 1–14. doi: 10.1007/s10113-020-01681-y

 Liu, D., Guo, X., and Xiao, B. (2019). What causes growth of global greenhouse gas emissions? evidence from 40 countries. Sci. Total Environ. 661, 750–766. doi: 10.1016/j.scitotenv.2019.01.197

 Lyster, R. (2017). Climate justice, adaptation and the Paris Agreement: a recipe for disasters?. Environ. Politics 26, 438–458. doi: 10.1080/09644016.2017.1287626

 Mahaseth, H., and Pandey, S. (2021). Climate Emergency and the Impact of US Pull-Out From Paris Climate Agreement. Available online at: http://dspace.jgu.edu.in:8080/jspui/bitstream/10739/4730/3/RP4.pdf

 Mallick, B., Ahmed, B., and Vogt, J. (2017). Living with the risks of cyclone disasters in the south-western coastal region of Bangladesh. Environments 4, 13. doi: 10.3390/environments4010013

 Mason, L. R., and Rigg, J. (2019). People and Climate Change: Vulnerability, Adaptation, and Social Justice. Oxford: Oxford University Press.

 Masood, M., Yeh, F., Hanasaki, N., and Takeuchi, K. (2015). Model study of the impacts of future climate change on the hydrology of Ganges–Brahmaputra–Meghna basin. Hydrol. Earth Syst. Sci. 19, 747–770. doi: 10.5194/hess-19-747-2015

 Maurer, J. (2020). Mountain Glacier Change Across Regions and Timescales. New York, NY: Columbia University.

 McDonnell, T. (2019). Climate Change Creates A New Migration Crisis for Bangladesh. National Geographic. p. 24. Available online at: https://www.nationalgeographic.com/environment/article/climatechange-drives-migration-crisis-in-bangladesh-from-dhaka-sundabans

 McLeman, R. (2018). Thresholds in climate migration. Populat. Environ. 39, 319–338. doi: 10.1007/s11111-017-0290-2

 Meinshausen, M., Nicholls, Z. R., Lewis, J., Gidden, M. J., Vogel, E., Freund, M., et al. (2020). The shared socio-economic pathway (SSP) greenhouse gas concentrations and their extensions to 2500. Geoscientific Model Develop. 13, 3571–3605. doi: 10.5194/gmd-13-3571-2020

 Ministry of Environment Forest. (2012). Second national communication of Bangladesh, to the United Nations Framework Convention on Climate Change. Available online at: https://unfccc.int/resource/docs/natc/bgdnc2.pdf

 Mishra, M., Acharyya, T., Santos, C. A. G., da Silva, R. M., Kar, D., Kamal, A. H. M., et al. (2021). Geo-ecological impact assessment of severe cyclonic storm Amphan on Sundarban mangrove forest using geospatial technology. Estuarine Coast. Shelf Sci. 260, 107486. doi: 10.1016/j.ecss.2021.107486

 Moazzem, K. G. (2019). The Power and Energy Sector of Bangladesh: Challenges of Moving Beyond the Transition Stage. Available online at: https://cpd.org.bd/wp-content/uploads/2019/03/The-Powerand-Energy-Sector-of-Bangladesh.pdf

 Morgan, W. (2021). Ripple effect: The cost of our pacific neglect. Aust. Foreign Affair. 12, 30–48. doi: 10.3316/informit.911543605083193

 Mujib Climate Prosperity Plan Decade 2030. (2021). Building Forward Stronger by Charting a Decade of Robust Socio-Economic Development That Fully Integrates Climate Resilience and Low Carbon Economic Growth for Optimized Prosperity and Partnerships. Available online at: https://mujibplan.com/wp-content/uploads/2021/12/Mujib-Climate-Prosperity-Plan_ao-21Dec2021_small.pdf

 Newell, P., and Adow, M. (2021). Cutting the Supply of Climate Injustice. Available online at: https://opendocs.ids.ac.uk/opendocs/bitstream/handle/20.500.12413/16914/IDSBulletin_OnlineFirst_Newell_Adow.pdf?sequence=1&isAllowed=y

 Nussbaum, M. C. (2006). Frontiers of Justice: Disability, Nationality, Species Membership (pp. 98-n). Cambridge, MA: Belknap Press.

 Olivier, J. G. J., and Peters, J. A. H. W. (2020). Trends in Global CO2 and Total Greenhouse Gas Emissions. The Hague, The Netherlands: PBL Netherlands Environmental Assessment Agency.

 Partey, S. T., Dakorah, A. D., Zougmor,é, R. B., Ouédraogo, M., Nyasimi, M., Nikoi, G. K., et al. (2020). Gender and climate risk management: evidence of climate information use in Ghana. Climatic Change 158, 61–75. doi: 10.1007/s10584-018-2239-6

 Pellow, D. N. (2017). What is Critical Environmental Justice?. New York, NY: John Wiley and Sons.

 Peras, R. J. J., Pulhin, J. M., Gevaña, D. T., and Inoue, M. (2021). “Natural resource base as a foundation of human security,” in Climate Change, Disaster Risks, and Human Security (Singapore: Springer), pp. 113–136.

 Prabhakar, S. V. R. K., and Shaw, R. (2021). “State fragility and human security in Asia in the context of climate and disaster risks,” in Climate Change, Disaster Risks, and Human Security (Singapore: Springer), pp. 37–56.

 Pratap, B., Dobhal, D. P., Mehta, M., and Bhambri, R. (2015). Influence of debris cover and altitude on glacier surface melting: a case study on Dokriani Glacier, central Himalaya, India. Annal. Glaciol. 56, 9–16. doi: 10.3189/2015AoG70A971

 Qayyum, A. (2021). Migration of Refugees. Prothom Alo. Available online at: https://www.prothomalo.com/opinion/column

 Quaschning, V. V. (2019). Renewable Energy and Climate Change. New York, NY: John Wiley and Sons.

 Rafa, N., Jubayer, A., and Uddin, S. M. N. (2021). Impact of cyclone Amphan on the water, sanitation, hygiene, and health (WASH2) facilities of coastal Bangladesh. J. Water Sanitat. Hygiene Develop. 11, 304–313. doi: 10.2166/washdev.2021.170

 Raftopoulos, M., and Short, D. (2019). Implementing free prior and informed consent: the United Nations Declaration on the Rights of Indigenous Peoples (2007), the challenges of REDD+ and the case for the precautionary principle. Int. J. Human Rights 23, 87–103. doi: 10.1080/13642987.2019.1579990

 Rahman, K. F. (2019). Human security and climate change induced disaster management: Bangladesh perspective (Doctoral dissertation, University of Dhaka).

 Rashid, M., and Altaf, L. (2020). Climate Change and Human Security in South Asia: Case Study of Bangladesh. Available at SSRN 3630193.

 Rashid, M. B., Kamrul, A., Mahmud, A., Ahsan, M. K., Hossain, K., Habib, M. A., et al. (2019). Role of major rivers for the development of ganges-Brahmaputra Delta. Int. J. Econ. Environ. Geol. 12, 25–42.

 Reggers, A. (2019). “Climate change is not gender neutral: gender inequality, rights and vulnerabilities in Bangladesh,” in Confronting Climate Change in Bangladesh (Cham: Springer), pp. 103–118.

 Rezaie, A. M., Ferreira, C. M., and Rahman, M. R. (2019). “Storm surge and sea level rise: threat to the coastal areas of Bangladesh,” in Extreme Hydroclimatic Events and Multivariate Hazards in a Changing Environment (London: Elsevier), pp. 317–342.

 Ritchie, H., Roser, M., and Rosado, P. (2020). CO2 and Greenhouse Gas Emissions. Our world in data. Available online at: https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions

 Roberts, M. W. (2017). Finishing the job: The Montreal Protocol moves to phase down hydrofluorocarbons. Rev. Euro. Comparat. Int. Environ. Law 26, 220–230. doi: 10.1111/reel.12225

 Scandurra, G., Thomas, A., Passaro, R., Bencini, J., and Carfora, A. (2020). Does climate finance reduce vulnerability in Small Island Developing States? an empirical investigation. J. Clean. Product. 256, 120330.doi: 10.1016/j.jclepro.2020.120330

 Schlosberg, D. (2012). “Justice, ecological integrity, and climate change,” in Ethical Adaptation to Climate Change: Human Virtues of the Future. p.165–183.

 Sen, A. (1999). Commodities and Capabilities. Oxford: OUP Catalog.

 Sforna, G. (2019). Climate change and developing countries: from background actors to protagonists of climate negotiations. Int. Environ. Agree. Politics Law Econ. 19, 273–295. doi: 10.1007/s10784-019-09435-w

 Shamsuddoha, M., Iqbal, S. M., Saify, D., Ms Alokananda, Mizanur Rahman, Muhammad. (2018). Troubled Journey Toward Climate Justice. Available online at: file:///C:/Users/windows/Downloads/Troubled-Journey-towards-Climate-Justice%20(1).pdf

 Shue, H. (1999). Global environment and international inequality. Int. Affairs 75, 531–545. doi: 10.1111/1468-2346.00092

 Singer, T. (2004). One World: The Ethics of Globalization. London: Yale University Press.

 Sovacool, B. K., and Linnér, B. O. (2016). The Political Economy of Climate Change Adaptation. New York, NY: Springer.

 Sovacool, B. K., Linnér, B. O., and Klein, R. J. (2017). Climate change adaptation and the Least Developed Countries Fund (LDCF): Qualitative insights from policy implementation in the Asia-Pacific. Climatic Change 140, 209–226. doi: 10.1007/s10584-016-1839-2

 Sultana, F. (2022). Critical climate justice. Geographic. J. 188, 118–124. doi: 10.1111/geoj.12417

 The Economist (2019). Global Carbon Emissions. Available online at: https://www.economist.com/graphic-detail/2019/06/12/globalcarbon-emissions-hit-another-record

 Thomas, D. S., and Twyman, C. (2005). Equity and justice in climate change adaptation amongst natural-resource-dependent societies. Global Environ. Change 15, 115–124. doi: 10.1016/j.gloenvcha.2004.10.001

 Thompson, A., and Bendik-Keymer, J. (2012). Ethical Adaptation to climate Change: Human Virtues of the Future. London: MIT press.

 Toussaint, A., and Martinez Blanco, A. (2020). A human rights-based approach to loss and damage under the climate change regime. Climate Policy 20, 743–757. doi: 10.1080/14693062.2019.1630354

 Toussaint, T. (2021). Loss and damage and climate litigation: the case for greater interlinkage. Rev. Euro. Comparat. Int. Environ. Law 30, 16–33. doi: 10.1111/reel.12335

 United Nations Geneva (2020). Pathways to Sustainable Energy - Accelerating Energy Transition in the UNECE Region, ECE ENERGY SERIES No. 67, United Nations Publication Sales No.: E.20.II.E.14.

 Vanderheiden, S. (2008). Atmospheric justice: a political theory of climate change. OUP USA.

 Wachsmuth, D., Cohen, D. A., and Angelo, H. (2016). Expand the frontiers of urban sustainability. Nature 536, 391–393. doi: 10.1038/536391a

 Warner, K. (2018). Coordinated approaches to large-scale movements of people: contributions of the Paris Agreement and the Global Compacts for migration and on refugees. Populat. Environ. 39, 384–401. doi: 10.1007/s11111-018-0299-1

 Wester, P., Mishra, A., Mukherji, A., and Shrestha, A. B. (2019). The Hindu Kush Himalaya Assessment: Mountains, Climate Change, Sustainability and People (New York, NY: Springer Nature), p. 627.

 Whitehead, G., Barbour, E., Futter, M. N., Sarkar, S., Rodda, H., Caesar, J., et al. (2015). Impacts of climate change and socio-economic scenarios on flow and water quality of the Ganges, Brahmaputra and Meghna (GBM) river systems: low flow and flood statistics. Environ. Sci. Processes Impacts 17, 1057–1069. doi: 10.1039/C4EM00619D

 Williges, K., Meyer, L. H., Steininger, K. W., and Kirchengast, G. (2022). Fairness critically conditions the carbon budget allocation across countries. Global Environ. Change 74, 102481. doi: 10.1016/j.gloenvcha.2022.102481

 Wilson, B., Freeman, S., Funnemark, A., and Mason, E. (2020). Climate justice at COP26: how Scotland can champion change. Scottish Geographic. J. 136, 57–61. doi: 10.1080/14702541.2020.1863609

 Yin, R. K., and Davis, D. (2007). Adding new dimensions to case study evaluations: the case of evaluating comprehensive reforms. New Direct. Eval. 2007, 75–93. doi: 10.1002/ev.216

 Young, I. M. (2011). “Justice and the politics of difference,” in Justice and the Politics of Difference. Princeton: Princeton University Press.

 Zahar, A. (2020). Collective obligation and individual ambition in the Paris Agreement. Transnat. Environ. Law 9, 165–188. doi: 10.1017/S2047102519000281

 Zhongming, Z., Linong, L., Xiaona, Y., Wangqiang, Z., and Wei, L. (2013). Climate-Smart Agriculture Sourcebook. Food and Agriculture Organization of the United Nations. Available online at: https://www.fao.org/3/i3325e/i3325e.pdf



OPS/images/math_1.gif
[0





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Climate justice for the southwestern coastal region of Bangladesh



		Introduction



		Study area







		Methodology



		Qualitative method



		Quantitative method



		Climate justice theory



		Global agreements and absence of climate justice



		Effects of CCSLR on the SWCRB



		Perception of people in the SWCRB







		Results



		Disaster risk assessment



		Case studies



		Focus group discussion, workshop discussions, and interviews



		Quantitative analysis







		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		References

















OPS/images/fclim-04-881709-t004.jpg
Question

1 Do you think that CC will influence the existent social justice issues and
inequalities, and climate injustice?

2 Do you think CC relates to capitalism?

3 Do you think being climate victims s a threat for future generations and for the
changing map of the country?

4 Ifyes (above), Do you think developed countries need to reduce their CO,
emissions?

5 Based on your lifetime where you are faced/live with several climatic
anthropogenically-caused disasters, do you think this represents justice for
coastal Bangladesh and others who are facing same problem all around the
world?

6 Do you think coastal indigenous communities and marginalized persons are

more vulnerable than others to CCSLR

d survey 2017-2019.

Yes

85.6%

91.0%
92.0%

91.0%

31%

84.1%

No

14.4%

6.0%

94.1%

13.8%

Ido not know

3.0%
3.0%

3.0%

28%

22%





OPS/images/fclim-04-881709-t003.jpg
Union Cyclone Salinity Waterlogging Riverbank erosion Flood Thunderstorm Drought Total
respondent

Respondent Ranking Respondent Ranking Respondent Ranking Respondent Ranking Respondent Ranking Respondent Ranking Respondent Ranking

vote vote vote vote vote vote vote
Aulia 102 1 73 3 87 2 66 4 59 5 387
Union
Bhurulia 90 3 121 1 97 2 3 4 36 5 387
Union
Burigoalini 94 1 91 2 55 3 53 4 48 5 46 6 387
Union
Gabura 92 3 101 2 58 4 105 1 31 5 387
Union
Ishwaripur 74 4 81 3 82 2 9 1 57 5 387
Union
Kaikhali 93 2 103 1 66 4 71 3 54 5 387
Union
Kashimari 96 2 109 1 73 3 57 4 52 5 387
Union
Munshiganj 85 3 9 2 52 1 102 1 29 5 2 6 387
Union
Nurnagar 77 3 12 1 91 2 52 5 55 4 387
Union
Padmapukur 81 3 9 2 43 5 103 1 51 4 1 6 387
Union
Ramjannagr 83 3 106 1 84 2 51 5 63 4 387
Union
Shyamnagar 87 2 82 3 9 1 I 5 47 4 35 6 387

Union





OPS/images/fclim-04-881709-t002.jpg
Location Gabura Union Munshiganj Union Burigoalini Union

Husband’s house 180 46 39
She took refuge in her father’s house 60 2 2
Lives in khas or government land 20 20 8
Lives on someone else’s land. 31 10 7

Total 291 118 78









OPS/images/crossmark.jpg
(®) Check for updates





OPS/images/logo.jpg
& frontiers | Frontiers in Climate





OPS/images/fclim-04-881709-g005.gif





OPS/images/fclim-04-881709-g006.gif
() (I (I

(o
&

E T

";:"::'O b |<:‘|’»'~'_':‘|O

=lofE=e(==)r






OPS/images/fclim-04-881709-g003.gif





OPS/images/fclim-04-881709-g004.gif
1 your and
s

o
ot ek don ebanire

—
osmvientre

veo [ 0%
P E—
e [l so0%
- B
.
) —"p
wioton [N 3sco%
tosotsacry [ 2050%
[—————
B ——
[EREEEpe—
Detstonstphsicstantmenst st conicon. [N 5150%

ovmseattovesand ooss [N 500





OPS/images/fclim-04-881709-t001.jpg
Type of respondents Union N n Female Male Percentage of
coverage numbers numbers youth

Hazard analysis 12 318,254 387 189 198

Social vulnerability, adaptation and Justice analysis 09 242,392 320 9% 22





OPS/images/fclim-04-881709-g007.gif





OPS/images/fclim-04-881709-g008.gif





OPS/images/cover.jpg
& frontiers | Frontiers in Climate

Climate justice for the
southwestern coastal region of
Bangladesh





OPS/images/fclim-04-881709-g001.gif





OPS/images/fclim-04-881709-g002.gif
o—

vo [ o
o | 2o
st | 200
st ce [ s
[r——
neceensiornes | 200%
P
o s ottt st ncs. [N s000%
et ot st [ 754
nnoseess [ rssex
owcnsmorstcony [ o
[ORRS—
[ —

RN -





