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Supplementary information 1. Document selection criteria 
	Inclusion criteria 
	Exclusion criteria 

	Substantive focus on adaptation to climate change  
	Primary focus on mitigation or on impacts of climate change that are not framed as potentially adaptive  

	Papers focused on adaptation actions directly aimed at risk/vulnerability reduction of farm-based livelihood activities.  
	Papers focused on risk/vulnerability assessments or potential adaptation options beyond livelihood-focused sectors.  

	Exhibit empirical data on adaptation strategies initiated by smallholder households. 
	Primary contributions are conceptual, theoretical, adaptation planning, prioritization, and assessment of constraints.  

	Period: 2007–2024  
	Period: pre-2007 or post 2024 

	Databased and indexed in English  
	Databased and indexed not in English  

	A scientific document must be a peer-reviewed article or review only.  It must be a reputable organization for grey literature, e.g., IPCC, UNFCCC, and World Bank. 
	Editorials, books, conference proceedings, meetings, and non-peer-reviewed journal articles  

	Studies that are entirely devoted to exemplifying climate change issues in Bangladesh. 
	Studies have considered Bangladesh as one of two or more cases for comparison. 



Supplementary information 2. List of the papers reviewed in this study. 
	Author 
	Title of the paper 
	Year of publication 
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	Flood proneness and coping strategies: the experiences of two villages in Bangladesh 
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	Adaptation in situ or retreat? A multivariate approach to explore the factors that guide the peoples' preference against the impacts of sea level rise in coastal Bangladesh 
	2010 

	Rawlani et al. 
	Building responsiveness to climate change through community-based adaptation in Bangladesh 
	2011 

	Paul, et al. 
	Household response to cyclone and induced surge in coastal Bangladesh: coping strategies and explanatory variables 
	2011 

	Jessica Ayers 
	Resolving the Adaptation Paradox: Exploring the Potential for Deliberative Adaptation Policy-Making in Bangladesh 
	211 

	Habiba et al. 
	Farmer’s perception and adaptation practices to cope with drought: Perspectives from Northwestern Bangladesh  
	2012 

	Fiona J. Y. Rotberg 
	Social networks, brokers, and climate change adaptation: a Bangladeshi case 
	2012 

	Gain et al. 
	Climate Change Adaptation and Vulnerability Assessment of Water Resources Systems in Developing Countries: A Generalized Framework and a Feasibility Study in Bangladesh  
	2012 

	Saroar et al. 
	Impacts of climatic disasters in coastal Bangladesh: why does private adaptive capacity differ? 
	2012 
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	Climate change adaptation through local knowledge in the north-eastern region of Bangladesh 
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	Assessing the determinants of rice farmers' adaptation strategies to climate change in Bangladesh 
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	Uddin et al. 
	Factors Affecting Farmers’ Adaptation Strategies to Environmental Degradation and Climate Change Effects: A Farm Level Study in Bangladesh 
	2014 

	Jonathon Collins 
	A Rising Tide in Bangladesh: livelihood adaptation to climate stress 
	2014 

	Islam et al. 
	Limits and barriers to adaptation to climate variability and change in Bangladeshi coastal fishing communities 
	2014 

	Ahsan et al. 
	The socioeconomic vulnerability index: A pragmatic approach for assessing climate change led risks–A case study in the south-western coastal Bangladesh 
	2014 

	Dasgupta et al. 
	Facing the Hungry Tide Climate Change, Livelihood Threats, and Household Responses in Coastal Bangladesh 
	2014 

	Alauddin et al. 
	Climate change and farm-level adaptation decisions and strategies in drought-prone and groundwater-depleted areas of Bangladesh: an empirical investigation 
	2014 

	Huq et al. 
	Climate Change Impacts in Agricultural Communities in Rural Areas of Coastal Bangladesh: A Tale of Many Stories 
	2015 

	Catherine Jordan 
	Swimming alone? The role of social capital in enhancing local resilience to climate stress: a case study from Bangladesh 
	2015 

	Hossain et al.  
	Integrating ecosystem services and climate change responses in coastal wetlands development plans for Bangladesh 
	2015 

	Khorshed Alam 
	Farmers' adaptation to water scarcity in drought-prone environments: A case study of Rajshahi District, Bangladesh 
	2015 

	Shaikh Moniruzzaman 
	Crop choice as climate change adaptation: Evidence from Bangladesh 
	2015 

	Alam et al. 
	Influence of institutional access and social capital on adaptation decision: Empirical evidence from hazard-prone rural households in Bangladesh 
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	Hossain et al. 
	Farmer-level adaptation to climate change and agricultural drought: empirical evidences from the Barind region of Bangladesh 
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	Farming adaptation to environmental change in coastal Bangladesh: shrimp culture versus crop diversification 
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	Karlsson et al. 
	A people-centred perspective on climate change, environmental stress, and livelihood resilience in Bangladesh 
	2016 
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	Evaluation of Adaptation Practices in the Agriculture Sector of Bangladesh: An Ecosystem Based Assessment 
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	Smallholder agriculture and climate change adaptation in Bangladesh: questioning the technological optimism 
	2017 

	Chowdhury & Moore 
	Floating agriculture: a potential cleaner production technique for climate change adaptation and sustainable community development in Bangladesh 
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	Farm-level adaptation to climate change in Western Bangladesh: An analysis of adaptation dynamics, profitability, and risks 
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	Farmers’ perceptions of and responses to environmental change in southwest coastal Bangladesh 
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	Alam et al. 
	Climate change perceptions and local adaptation strategies of hazard-prone rural households in Bangladesh 
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	Karim et al. 
	Role of community based local institution for climate change adaptation in the Teesta riverine area of Bangladesh 
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	Alam et al. 
	Vulnerability to climatic change in riparian char and river-bank households in Bangladesh: Implication for policy, livelihoods, and social development 
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	Autonomous adaptation to riverine flooding in Satkhira District, Bangladesh: implications for adaptation planning 
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	Huq et al. 
	Mainstreaming Ecosystem Services Based Climate Change Adaptation (EbA) in Bangladesh: Status, Challenges and Opportunities  
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	Islam et al. 
	Adaptation to climate change in agriculture in Bangladesh: The role of formal institutions 
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	Bamboo Beating Bandits: Conflict, Inequality, and Vulnerability in the Political Ecology of Climate Change Adaptation in Bangladesh 
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	Differential livelihood adaptation to social-ecological change in coastal Bangladesh 
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	Adaptation to climate change in Bangladesh 
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	Governance matters: climate change, corruption, and livelihoods in Bangladesh 
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	 How Do Capital Asset Interactions Affect Livelihood Sensitivity to Climatic Stresses? Insights From the Northeastern Floodplains of Bangladesh 
	2018 

	Hoque et al. 
	 Resilience of coastal communities to climate change in Bangladesh: Research gaps and future directions 
	2019 

	Bishawjit Mallick 
	The Nexus between Socio-Ecological System, Livelihood Resilience, and Migration Decisions: Empirical Evidence from Bangladesh 
	2019 

	Hoque et al. 
	Assessing Agricultural Livelihood Vulnerability to Climate Change in Coastal Bangladesh 
	2019 

	Rühlemann et al. 
	 Risk perception and culture: implications for vulnerability and adaptation to climate change 
	2019 

	Hasan et al. 
	Comparison between meteorological data and farmer perceptions of climate change and vulnerability in relation to adaptation 
	2019 

	Amin et al. 
	An intra-household analysis of farmers’ perceptions of and adaptation to climate change impacts: empirical evidence from drought prone zones of Bangladesh 
	2019 

	Ferdushi et al. 
	Perceptions, Knowledge, and Adaptation about Climate Change: A Study on Farmers of Haor Areas after a Flash Flood in Bangladesh 
	2019 

	Rahman et al. 
	 Assessing Institutional Responses to Climate Change Impacts in the North-Eastern Floodplains of Bangladesh 
	2019 

	Rahman et al. 
	What Does Autonomous Adaptation to Climate Change Have to Teach Public Policy and Planning About Avoiding the Risks of Maladaptation in Bangladesh? 
	2019 

	Islam et al. 
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	Rahman et al. 
	Climate change adaptation and disaster risk reduction (DRR) through coastal afforestation in South-Central Coast of Bangladesh 
	2019 

	Islam et al. 
	Factors affecting farmers’ willingness to adopt crop insurance to manage disaster risk: evidence from Bangladesh 
 
	2020 

	Kundu et al. 
	 Building Coastal Agricultural Resilience in Bangladesh: A Systematic Review of Progress, Gaps, and Implications   
	2020 

	Rahman et al. 
	An Analytical Framework for Assessing 
Context-Specific Rural Livelihood Vulnerability 
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	Hazards, food insecurity and human displacement in rural riverine Bangladesh: Implications for policy 
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	2020 

	Nasra Haque 
	A ‘Whole Systems’ View of Vulnerability to Climatic Risks: The Case of the Urban Poor in Dhaka, Bangladesh Anika 
	2020 

	Ben Nagel 
	Social Network Analysis as a Tool for Studying Livelihood Adaptation to Climate Change 
	2020 

	Stock et al. 
	Beyond the barriers: An overview of mechanisms driving barriers to adaptation in Bangladesh 
	2020 

	Aryal et al. 
	 Major Climate risks and Adaptation Strategies of Smallholder Farmers in Coastal Bangladesh 
	2020 

	Raihan et al. 
	Livelihood vulnerability assessments and adaptation strategies to climate change: a case study in Tanguar haor, Sylhet 
	2021 

	Kabir et al. 
	Determinants of climate change adaptation strategies in the coastal zone of Bangladesh: implications for adaptation to climate change in developing countries 
	2021 

	Ishtiaque et al. 
	 Multilevel governance in climate change adaptation in Bangladesh: structure, processes, and power dynamics 
	2021 
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	 Local agricultural practices to adapt with climate change. Is sustainability a priority? 
	2021 
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	Climate change risk perceptions and agricultural adaptation strategies in vulnerable riverine char islands of Bangladesh 
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	 Designing adaptation pathways for flood‑affected households in Bangladesh 
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	 Nexus between vulnerability and adaptive capacity of drought-prone rural households in northern Bangladesh 
	2021 
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	 Insight into farmers’ agricultural adaptive strategy to climate change in northern Bangladesh 
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	Choudhury et al. 
	Social learning for building community resilience to cyclones: role of indigenous and local knowledge, power, and institutions in coastal Bangladesh 
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	Challenges to building social capital through planned adaptation: Evidence from rural communities in Bangladesh 
	2021 
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	Farmers’ adaptation strategies to combat climate change in drought prone areas in Bangladesh 
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Supplementary information 3. Summary of the types of adaptation strategies adopted by different stakeholders. 
	Category 
	Adaptation strategies 
	No. of articles 

	Behavioral 
	Use of quality seeds and planting materials of well-adapted crops and varieties 
	22 

	 
	Biodiversity management (i.e., growing a mix of varieties of rice, relay cropping, intercropping, crop rotations, mixed farming – integration of livestock and aquaculture into crop systems) 
	 10

	 
	Livelihood and income diversification 
	13 

	 
	Change in crop calendar 
	8 

	 
	Relocating or migrating from hazards 
	9 

	 
	Floating agriculture 
	4 

	 
	Utilizing savings, selling livestock 
	10 

	 
	Change food consumption practices to cope with environmental risks. 
	5 

	Infrastructural 
	Improved water use (i.e., irrigation, use of solar-powered pumps)  
	13 

	 
	Structural adaptation measures (building roads, drainage, polders, power supply, embankments, coastal protection) 
	9 

	 
	Building water reservoirs, dredging of riverbeds and canals 
	5 

	 
	Building cyclone and flood shelters 
	4 

	Technological 
	Technologies for decision-making (e.g., weather forecasting and early warning systems) 
	15 

	 
	Use of agrochemicals 
	8 

	 
	Sustainable mechanization of farm activities 
	6

	 
	Integrated pest management  
	4 

	 
	Research in drought, saline-tolerant, and early-crop varieties 
	2 

	Institutional 
	Promoting climate insurance services, social network measures 
	3 

	 
	Access to formal and informal institutions for credit facilities 
	9 

	 
	Improving agricultural extension services  
	11 

	 
	Public education for disaster risk preparedness 
	7 

	 
	capacity building  
	6 

	 
	Integrating climate information into the education system  
	2 

	Ecosystem-based 
	Organic farming 
	2 

	 
	Soil conservation (e.g., keeping the soil covered with crop residues, organic farming, soil mulching)  
	6 

	 
	Social forestry programs  
	2 

	 
	Water harvesting, water conservation  
	7 

	 
	Converting land to other uses – land-use change (e.g., agroforestry, aquaculture) 
	3 

	 
	Restoring degraded wetlands, rivers, and local ecosystems 
	2 

	
	Coastal afforestation measures 
	3 



Supplementary information 4. Summary variables and examples of their potential indicators to study adaptation in SES.
	SES components
	Key variables
	Indicators
	Comments

	References

	Social, economic, and political settings (S) 
 
	Economic development 
	Income distribution  
	Changes in the households’ cost of living over the last ten years? 
	Brouwer et al., 2007

	
	Markets 
	Trends in agriculture markets 
	Changes in the prices of farm products to inputs over the last ten years?
	Dasgupta et al., 2014; Kabir et al., 2017

	Resource systems (RS)										
	Size of resource system 
	Household land holding
	What area of land a household possesses (in acres)? 
	Sarker et al., 2013; Hoque et al., 2017; Ferdushi et., 2019; Hossain et al., 2020

	
	
	Ownership status
	What is the ownership status, e.g., in full, in part, or as a sharecropper?
	Sarker et al., 2013

	
	
	Sources and coverage of irrigation
	Traditional flooding, rainwater, rivers and canals, low lift pumps, shallow or deep tube wells, and … % of land covered.
	Hossain et al., 2016; Islam et al., 2019; Ahmad et al., 2022

	
	Productivity of system 
 
 
 
	Productive land area
	… % of a household’s total land under cultivation?
	Alam, 2015; Rahman and Hickey, 2019

	
	
	Land cover type
	What are the main physical characteristics of agricultural land?
	Deb and Haque, 2017; Emran et al., 2021

	
	
	Crop suitability
	Is the farmland suitable for multi-cropping?  
	Kabir et al., 2017

	
	
	Changes in biophysical properties 
 
	Farmers’ perceptions of soil health (e.g., fertile or non-fertile, loom, sandy, clay, clay-loam, sandy-loam, soil salinity level, siltation, sedimentation deposition), groundwater availability for irrigation (sufficient or insufficient), river water flow (duration of availability), soil salinity, duration of waterlogging, river water salinity (suitability for use), rain-fed agricultural activities, and mangrove Forest coverage.
	Deb and Haque, 2017; Salam et al., 2021; Hoque et al., 2019; Alauddin and Sarker, 2014; Dasgupta et al., 2014; Hossain et al., 2013

	
	Location
	Location of the farmland
	How far is it to the nearest major market, where you can sell your harvest and obtain your input or advice for farming? 
	Ferdushi et al., 2019; Islam et al., 2021

	
	
	Agroecological zone
	Location of the agroecological zone?
	Alauddin and Sarker, 2014

	Governance systems (GS) 
 
 
 
 
 
	Government organisations 
 
	Category of actors
	Who is the most crucial advising actor for adaptation practices? 
	Ishtiaque et al., 2021

	
	
	Primary institutional support for adaptation
	What is the primary support received from formal institutions for adaptation?
	Poulitte et al., 2009; 

	
	
	Government-led adaptation responses  
	Does the household receive any adaptation support from the government?
	Fenton et al., 2017

	
	Nongovernment organisations  
	NGO-led adaptation responses 
	Does the household benefit from any NGO-led adaptation programs?
	Islam and Nursey-Bray, 2017; Poulitte et al., 2009; Rotberg, 2010

	
	Network Structure	
	Membership status
	Has anyone in the household been a CBO member?
	Masud-All-Kamal et al., 2021

	
	Property-rights systems 
 
	Access to common-property resources 
	Do households have fair access to irrigation systems, wetlands, rivers, water bodies, and floodplains?
	Ayers, 2011; Jordan, 2014; Rahman and Hickey, 2019

	
	
	Property ownership status
	Does the household have any timebound lease agreement on any land?
	Habiba et al., 2012

	Resource units (RU) 
 
 
 
	Growth or replacement rate 
	Cropping intensity 
	What is the annual cropping intensity of the farmland? 
	Emran et al., 2021; Hoque et al., 2019

	
	Economic value 
	Cost of production
	What is the per-acre production cost of the main crops cultivated? 
	Kabir et al., 2017

	
	
	Agricultural productivity
	What is the per-acre productivity of the farmland? 
	Emran et al., 2021

	
	
	Benefit-cost ratio
	What is the per-acre net income earned from farming? 
	Arfanuzzaman et al., 2016

	Actors (A) 
 
 
 
 
 
	Socioeconomic attributes 
	Age, gender; education; occupation; income; household size; dependency ratio
	Basic socioeconomic and demographic statistics of the household; dependency ratio = family members earn ÷ members do not earn?
	Collins, 2014; Delaporte and Maurel, 2016; Kabir et al., 2021 

	
	History or past experiences 
	Experience in farming 
	… years of experience in farming 
	Sarker et al., 2013; Alam, 2015

	
	Technologies available 
	Source of climate information
	What is the primary method for consulting with sources of climate information? 
	Alauddin and Sarker, 2014; Hasan and Kumar, 2019

	Adaptation decision-making situations
	Interactions (I)                          Outcomes (O) 
	The contexts, settings, or conditions of adaptation decision-making, e.g., the preservation and development of farming activities under climate change.

	
	Interactions
	Adaptation strategies

	Which adaptation strategy does a household practice most frequently in their farmland? For example- 
a. Use of new crop varieties.
b. Crop diversification.
c. Improved water use.
d. Soil conservation.
e. Change in the planting and harvesting time.
f. Technologies for decision-making.
g. Converting land to other uses or mixed farming.
h. Off-farm employment.

	
	Outcomes
	Impacts of adaptation strategies on livelihood resilience
	To what extent have adaptation strategies contributed to changing the following indicators?


	
	
	
	Resource capacity

	
	
	
	(1) Disposable income, (2) Household asset holdings, (3) Cultivation area, (4) Crop diversification, (5) Farm productivity and farm income, (6) Availability of farm labor, (7) Sufficiency of essential food items, (8) Availability for irrigation, (9) Soil productivity, (10) Damage caused by hazards, (11) Improvement of household infrastructures

	
	
	
	Institutional capacity​

	
	
	
	(1) Alternative livelihood opportunities, (2) Access to credit, (3) Access to social safety net programs, (4) Government support for adaptation, (5) Government monitoring for adaptation, (6) The adoption rate of agriculture technology, (7) Access to markets

	
	
	
	Learning capacity

	
	
	
	(1) The literacy level of the household’s members, (2) Access to extension services, (3) Access to climate information, (4) Collective action and cooperation among community members, (5) Knowledge of adaptation, (6) Knowledge of climate change

	Related ecosystems (ECO) 
 
	Climate patterns 
	Primary hazard
	What is the most common climatic hazard in the area? 
	Anik and Khan, 2012; Islam et al., 2020; Khan et al., 2022

	
	
	Exposure to hazards
	Considering the last twenty years, how does a farmer compare climate events (temperature, rainfall variability, floods, droughts, cyclones, and storm surges)?  
	Alam et al., 2016; Hasan and Kumar, 2019; Huq et al., 2015

	
	
	Scale of loss and damage  
	How would a farmer rate climate change's effect on farming in terms of a decrease (…%) in land cultivation?
	Arfanuzzaman et al., 2016; Haque, 2021



