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Strengthening Futures of Coastal Agriculture: A 

Climate-Smart Agriculture Strategy for Bangladesh 

 

Executive Summary 

Coastal Bangladesh stands at the forefront of the climate crisis. Rising seas, increased salinity, and 

more frequent extreme weather are changing agricultural systems. These changes threaten the 

livelihoods of over thirty-five million people. Agriculture in these nineteen coastal districts is 

crucial for the national economy, producing a large share of rice, fish, and vegetables. Yet, it faces 

significant challenges. Salinity-affected land expanded from 83.3 million hectares in 1973 to 105.6 

million hectares in 2009. Projections suggest that this could rise by thirty-nine percent by 2050. 

Failing to implement strong adaptation measures, agricultural GDP losses could climb to 2.2 to 3 

billion US dollars every year by mid-century. 

Over the past five years, hazards have become more severe. Tropical cyclones have caused yield 

losses of more than twenty percent in some regions. Each season, prolonged waterlogging damages 

thousands of hectares. Heat stress and erratic rainfall could cut rice and wheat yields by nearly half 

in the worst-case scenarios. Sea level rise and saltwater intrusion are already contaminating both 

groundwater and surface water. This threatens irrigation and drinking water supplies. By 2050, 

various hazards are expected to overlap. This will lengthen recovery times and weaken the 

resilience of farming communities. 

Bangladesh has a broad adaptation policy landscape. It includes the Bangladesh Delta Plan 2100, 

the National Adaptation Programme of Action, and the Bangladesh Climate Change Strategy and 

Action Plan. These frameworks prioritize climate-smart agriculture. Still, the move from policy to 

practice is uneven. This is due to bureaucratic delays, poor coordination among institutions, and 

inconsistent funding to the most vulnerable districts. 

Field evidence shows that climate-smart technologies can be very effective when used correctly. 

For example, salt-tolerant rice varieties like BRRI dhan67 and BINA dhan10 can increase yields 

by twenty to thirty-five percent in areas with high salt levels. Similarly, integrated rice–fish and 

rice–duck farming systems can increase household incomes by up to twenty-eight percent. 

Rainwater harvesting systems can also reduce crop losses during dry seasons by nearly one-fifth. 

Moreover, mobile-based early warning systems can cut crop damage from cyclones by more than 

a fifth. Despite these benefits, the adoption rates of these technologies remain moderate, with only 

about forty percent of farmers in targeted project zones using them. Unfortunately, women and 

marginalized farmers often do not get to benefit from these gains. 

Economic studies show that investing in climate adaptation is urgent and worthwhile, with benefits 

outweighing costs by a ratio of 2.5 to 6.0. These benefits come from avoiding damage, as well as 
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from creating new ways to make a living, improving food security, and protecting productive land. 

However, the current funding for adaptation - whether from public, donor, or private sources - is 

still not enough, and the way funds are used is slowed down by inefficient procedures. 

The social side of resilience is just as important. Since women make up a big part of the agricultural 

workforce along the coast, they face extra challenges because they have limited access to land, 

money, and decision-making power. Climate-related migration is changing labor markets and 

putting a strain on social cohesion. Social protection programs are crucial, but they need to better 

take climate issues into account to protect vulnerable households. 

Bangladesh can speed up its progress by learning from both regional and global experiences. The 

Netherlands' and Vietnam's delta management models, the integrated coastal adaptation strategies 

of small island states, and regional cooperation platforms like SAARC offer valuable lessons in 

technology transfer, joint research, and market integration. Case studies from Satkhira, Barisal, and 

Patuakhali show that when policy support, technology innovation, and community participation 

come together, large-scale transformation is possible. 

The implementation gap remains a major obstacle that needs to be addressed. To speed up 

delivery, approval processes should be streamlined to match agricultural cycles, inter-agency 

coordination should be strengthened through clear protocols, capacity building at the community 

level should be expanded, and performance-based funding models should be tested. It is essential 

to make community participation, especially the inclusion of women and marginalized groups, a 

standard part of adaptation planning to ensure everyone benefits fairly. 

The path forward requires reforming institutions in a coordinated way, scaling up technology, 

increasing financing through blended models, and developing capacity. If we take these steps 

quickly and inclusively, Bangladesh can protect most of its coastal agriculture from climate change 

by 2040, ensure food for millions, and become a global leader in adapting to coastal climate change. 

We have a plan; now we need to find the political will, gather the necessary resources, and turn 

plans into action. 
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Chapter 1: The Climate-Agriculture Nexus in Coastal Bangladesh 

Mapping vulnerabilities, impacts, and the economic imperative for action 

1.1 Introduction 

Bangladesh's coastal zone encompasses 19 districts across 47,000 km², representing 32% of total land area. 

This region supports nearly one-third of national arable land and houses 35 million people. Climate change 

now threatens this agricultural foundation through multiple stressors: sea level rise, saltwater intrusion, 

changing rainfall patterns, and extreme weather events. 

1.2 Geographic and Agricultural Context 

The coastal zone divides into three agro-ecological regions. The Ganges Tidal Floodplain covers western 

areas with moderate salinity. The Meghna Estuarine Floodplain encompasses central regions prone to 

waterlogging. The Chattogram Coastal Plain includes eastern districts facing cyclone exposure. Agriculture 

varies by salinity levels. Low-salinity areas practice double and triple cropping with rice, pulses, and 

vegetables. High-salinity zones like Satkhira utilize shrimp-rice rotation systems. Southern Barisal employs 

mixed rice-fish cultivation. 

Farm structure reflects vulnerability patterns. Over 85% of farms span less than two hectares. Literacy rates 

reach 54%, below the national average of 74%. Poverty affects 42% of coastal populations compared to 

24% nationally. Limited non-farm employment increases dependence on climate-sensitive agriculture. 

Women comprise 48% of agricultural workforce, bearing disproportionate burdens in post-harvest 

processing and water collection. 

1.3 Climate Change Impacts: Evidence 2020-2025 

Temperature increases have accelerated beyond historical trends. Average annual temperatures rose 0.21°C 

per decade since 1980. Post-2020 records show sharper seasonal extremes. Monsoon patterns have shifted, 

with early deficits followed by intense late-season rainfall. This disrupts crop calendars and harvest 

predictability. 

Sea level rise exceeds global averages. Tide gauge data from Hiron Point, Char Changa, and Cox's Bazar 

indicate 3.8-6.0 mm annual increases between 2000-2023. Saltwater intrusion has advanced inland 2-6 km 

in Khulna and Satkhira since 2015. Salinity-affected land expanded from 0.83 million hectares (1973) to 

1.056 million hectares (2009), with recent surveys showing continued expansion. 

Recent cyclones demonstrate intensifying damage patterns. Amphan (2020) and Sitrang (2022) damaged 

over 400,000 hectares of cropland, generating USD 480 million in combined losses. Boro rice yields 

declined 15-30% in high-salinity zones compared to non-saline areas. 
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1.4 Future Projections 2030-2050 

Climate models project escalating risks under SSP2-4.5 scenarios. 

Temperatures may increase 1.4°C by 2030 and 2.6°C by 2050. More 

frequent heatwaves will affect critical reproductive stages of rice and 

wheat. Monsoon precipitation could increase 6-10% by 2050, while 

winter rainfall may decline 12-18%. This reduces dry-season 

irrigation availability. 

Sea levels could rise 0.21-0.52 meters by mid-century under high-

emission pathways. This potentially inundates an additional 0.24 

million hectares in Barisal, Khulna, and Chattogram divisions. Dry-

season soil salinity may increase 26-39% by 2050, with significant 

yield reductions for rice, potato, and wheat.  

1.5 Economic Assessment 

Without adaptation, yield losses could reduce agricultural GDP by 

USD 1.2-1.8 billion annually by 2050. Cost-benefit analysis shows every dollar not invested in adaptation 

generates USD 4-5 in damages through lost production, disaster relief, and infrastructure repair. Satkhira, 

Khulna, Barguna, and Patuakhali rank highest on composite vulnerability indices. Up to 4.1 million coastal 

residents could face seasonal food shortages by mid-century without proactive measures. 

1.6 Conclusion 

Bangladesh approaches critical ecological thresholds. Soil salinity levels of 8-10 dS/m in major rice belts 

threaten staple crop production viability. These conditions undermine national food self-sufficiency goals 

and Delta Plan 2100 ambitions. Scaling climate-resilient agriculture represents both environmental necessity 

and economic imperative for protecting coastal livelihoods and national stability. 
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Chapter 2: Understanding the climate hazards of coastal Bangladesh 

A comprehensive analysis of climate risks threatening coastal agricultural systems 

2.1 Introduction 

Coastal Bangladesh experiences complex, interconnected climate hazards that reshape agricultural systems. 

Understanding these risks in historical and emerging contexts guides targeted adaptation strategies. Primary 

hazards include tropical cyclones, flooding, drought, sea level rise, and saltwater intrusion, each creating 

distinct challenges for farming communities. 

2.2 Primary Climate Hazards 

Tropical cyclones remain the most destructive hazard. Between 2020-2024, four intense cyclones (Amphan, 

Yaas, Sitrang, Mocha) caused storm surges, saltwater intrusion, and crop losses exceeding 100,000 hectares 

per event. Rice paddies in Khulna and Satkhira lose 30-50% yield potential when flooded with saltwater for 

more than 10 days. 

Flooding patterns have changed significantly. Monsoon riverine floods continue regularly, but pre-

monsoon flash floods now occur more frequently due to intense localized rainfall. These damage standing 

boro crops and extend waterlogging periods in coastal lowlands. Poorly maintained drainage and silted 

canals worsen waterlogging, reducing planting windows for rabi crops. 

Drought emerges as a parallel challenge, particularly in western coastal areas like Jessore and Satkhira. Post-

monsoon rainfall deficits have deepened since 2018. Farmers report irrigation shortfalls for dry-season rice 

and wheat, with some abandoning water-intensive crops. Temperature extremes affect reproductive stages 

of rice, potato, and vegetables. 

 

2.3 Sea Level Rise and Saltwater Intrusion 

Long-term monitoring confirms accelerating sea level rise at 3.8-6.0 mm annually along Bangladesh's coast. 

Land subsidence in deltaic regions effectively increases relative encroachment rates. Saltwater intrusion 
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occurs through groundwater and surface water pathways. Saline river water moves inland during dry seasons 

when upstream freshwater flows decrease. 

Groundwater salinization extends up to 100 km inland in parts of Khulna and Bagerhat. Shallow tube wells 

become unsuitable for irrigation and drinking. Soil salinity above 8 dS/m now covers nearly 0.3 million 

hectares during dry seasons, causing 50% rice yield reductions. By 2050, salinity could expand inland by 

additional 15-30 km in estuarine belts under high-emission scenarios. 

2.4 Seasonal Climate Variability 

Monsoon onset has shifted 7-10 days in some coastal districts. This shortens planting windows for aman 

rice and increases late-season cyclone exposure. Winter rainfall, essential for irrigation, declined 12-18% 

since the 1990s. This pushes farmers toward costly groundwater pumping. Shifting patterns make double 

and triple cropping systems less reliable. 

Table 1: Salinity Severity Classification 

Severity Level EC Range (dS/m) Color Code Geographic Distribution 

Non-saline 0-0.75 Blue Northern Khulna, central Barisal (historical) 

Low 0.75-1.50 Green Previously non-saline zones 

Moderate 1.50-2.25 Yellow Central Barisal, edge zones 

High 2.25-4.50 Orange Central Khulna, most of Barisal/Chittagong 

Severe 4.50-6.00 Red Central Khulna, approaching Sundarbans 

Critical >6.00 Purple Central Khulna, projected Chittagong by 2050 

Inter-annual variability disrupts planning. Surplus monsoon years like 2022 cause prolonged waterlogging. 

Deficit years increase drought stress and pest outbreaks. This variability complicates seasonal planning and 

long-term agricultural investment decisions. 

2.5 Ecosystem Degradation 

Soil degradation compounds climate hazards. Salinity and waterlogging reduce organic matter content, 

impair nutrient availability, and disrupt soil microbiota. In high-salinity areas, nitrogen-use efficiency 

declines, requiring higher fertilizer applications many smallholders cannot afford. 

Water availability becomes increasingly uncertain. Declining upstream flows, groundwater over-extraction, 

and salinity intrusion converge to reduce usable freshwater resources. Biodiversity loss affects traditional 

crop varieties, wild fisheries, and mangrove-associated species. This erodes genetic resources critical for 

climate adaptation. Lost ecosystem services like natural drainage, pollination, and pest regulation further 

undermine resilience. 

2.6 Conclusion 

Coastal Bangladesh faces escalating, interconnected climate hazards that systematically undermine 

agricultural productivity. The convergence of sea level rise, changing precipitation patterns, extreme 

weather, and ecosystem degradation creates compound risks requiring integrated adaptation responses. 

Understanding these hazard interactions guides the development of comprehensive resilience strategies. 
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Chapter 3: Policy Architecture for Resilience - Frameworks and Strategies 

Examining Bangladesh's institutional and policy landscape for climate adaptation 

3.1 Introduction 

Bangladesh's climate adaptation response relies on layered policy architecture spanning constitutional 

commitments, national plans, sectoral strategies, and local governance. This system has evolved from 

reactive disaster management to proactive climate resilience, with agriculture increasingly integrated into 

national climate action. 

3.2 National Policy Framework 

The Constitution mandates environmental protection and sustainable natural resource use as state 

responsibilities. The Eighth Five Year Plan (2020-2025) embeds climate resilience into agricultural 

priorities, emphasizing food security, rural livelihoods, and risk reduction in vulnerable zones. The Ministry 

of Agriculture (MoA), Ministry of Environment, Forest and Climate Change (MoEFCC), and Ministry of 

Water Resources (MoWR) share overlapping mandates with formal coordination through inter-ministerial 

committees. 

Sectoral policy alignment remains challenging. Operational integration is constrained by resource gaps and 

fragmented implementation at local levels. The Department of Agricultural Extension (DAE) facilitates 

technical training and community engagement, reaching over 4 million farmers annually. 

3.3 Bangladesh Delta Plan 2100 

The BDP 2100 provides the most comprehensive long-term framework for water, land, and climate 

management in delta regions. For coastal agriculture, the plan outlines three pathways: climate-smart 

agricultural transformation, resilient infrastructure investment, and institutional strengthening focused on 

decentralized decision-making. 

The investment plan projects over USD 37 billion in adaptation projects by 2030. Agriculture and water 

management receive nearly 30% of allocations. Implementation prioritizes high-vulnerability zones in 

Khulna, Barisal, and Chattogram divisions through phased approaches. 

3.4 Climate Adaptation Policies 

The National Adaptation Programme of Action (NAPA, updated 2009) identified salinity-tolerant varieties, 

water management, and crop diversification as urgent needs. The Bangladesh Climate Change Strategy and 

Action Plan (BCCSAP, updated 2018) expanded this agenda, introducing thematic areas on food security, 

disaster management, and research. 

Nationally Determined Contributions (NDCs, 2021 update) commit to enhancing agricultural resilience by 

increasing CSA adoption, reducing post-harvest losses, and scaling renewable energy in irrigation. These 

align with the National Adaptation Plan (NAP) process, integrating scientific projections with district-

specific adaptation pathways. 

3.5 Agricultural Policy Framework 
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The National Agriculture Policy (NAP, 2018) explicitly incorporates climate resilience, promoting stress-

tolerant crop variety development, ICT-based advisory services expansion, and strengthened extension 

services with climate-specific training. Research priorities are guided by the Bangladesh Agricultural 

Research Council (BARC) and executed through specialized institutes like BRRI (rice), BINA (nuclear 

agriculture), and BFRI (fisheries). 

Extension policy increasingly supports public-private collaboration for technology dissemination. 

International partnerships, particularly with the International Rice Research Institute (IRRI), develop 

scalable rice-based innovations tailored for local conditions. 

3.6 Private Sector Engagement 

Private sector engagement has emerged as crucial for policy implementation. Companies promote climate-

smart inputs, including salt-resistant seeds, and enhance market access for smallholder farmers. Microcredit 

and crop insurance programs help farmers manage climate risks, bridging policy intentions and practical 

implementation. 

Economic support systems include the Climate Resilient Agriculture and Food Security (CRAFS) project, 

which combines International Finance Corporation (IFC) and Climate Investment Funds (CIF) resources 

to demonstrate multilateral cooperation effectiveness. 

3.7 Institutional Coordination 

Inter-ministerial committees coordinate high-level climate policy, while the Climate Change Trust Fund 

Board manages domestic adaptation financing. Union Parishads serve as primary implementing bodies at 

local levels, supported by Upazila Agriculture Offices and Water Management Organizations (WMOs). 

Capacity constraints remain major bottlenecks. Local institutions often lack technical staff trained in CSA, 

and monitoring systems are inconsistently applied. The Local Government Climate Resilience Programme 

(LGCRP) aims to bridge gaps by funding local adaptation plans and building planning skills. 

3.8 Policy Challenges 

Despite comprehensive frameworks, significant implementation gaps persist. Sectoral fragmentation 

prevents integrated approaches addressing interconnected coastal challenges. Top-down policy approaches 

often neglect local knowledge and community participation. Elite capture of resources like freshwater canals 

and agricultural land frequently excludes marginalized farmers, particularly women. 

Short-term approaches fail to reflect diverse deltaic realities, risking environmental degradation and 

livelihood insecurity. Economic interests, especially shrimp farming expansion, have led to mangrove 

destruction and increased salinity without adequate environmental safeguards. 

3.9 Conclusion 

Bangladesh's policy architecture demonstrates comprehensive integration of climate adaptation across 

institutional levels. However, bridging policy design and implementation requires addressing systemic 

coordination deficits, capacity constraints, and social inclusion challenges. Success depends on 

strengthening inter-sectoral coordination, enhancing local capacity, and ensuring meaningful community 

participation in adaptation planning. 
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Chapter 4: Innovation on the Ground - Climate-Smart Technologies and 

Practices 

Showcasing technological solutions and their real-world applications 

4.1 Introduction 

Coastal Bangladesh has become a testing ground for climate-smart agriculture (CSA), with farmers, 

researchers, and development partners piloting technologies that withstand salinity, erratic rainfall, and 

extreme weather. CSA adoption rates reach 42-46% among surveyed coastal farmers, with significant 

variations across technologies and regions. 

4.2 Salt-Tolerant Crop Varieties 

Salt-tolerant rice represents the flagship CSA innovation. BRRI dhan67, BRRI dhan47, BRRI dhan71, and 

BINA dhan10 deliver 20-35% higher yields under moderate salinity (4-8 dS/m) compared to traditional 

Aman rice. Highest adoption rates occur in Satkhira and Khulna, where farmer testimonials highlight yield 

stability and reduced crop failure risk during high tidal flooding. 

Diversification beyond rice expands through salt-tolerant wheat, pulses, oilseeds, and stress-tolerant 

vegetables under trial and promotion. Seed production receives support from government and community-

led systems, though distribution bottlenecks delay access in remote char areas. 

4.3 Water Management Technologies 

Water scarcity during dry seasons and waterlogging in wet seasons demand dual approaches combining 

traditional and modern techniques. Thread pipes and plastic pipes for irrigation have become dominant 

due to affordability and adaptability, significantly increasing water use efficiency and managing limited 

freshwater supplies. 

Improved irrigation methods include low-lift pumps and drip systems that enhance water-use efficiency. 

Some pilot sites employ solar-powered pumps to reduce operating costs and emissions. Rainwater 

harvesting ponds, lined with impermeable materials, supply irrigation for dry-season crops and aquaculture, 

reducing yield losses by 12-18%. 

Drainage improvements through khals (canal) re-excavation and flap gate installation reduce flood duration 

in targeted polders, allowing earlier planting of Aman and rabi crops. 

4.4 Integrated Farming Systems 

Integrated rice-fish and rice-duck systems buffer against market and climate shocks. These systems raise 

net farm incomes by 15-28% while improving household protein intake. Polyculture and integrated 

aquaculture optimize resource use and buffer income shocks from crop losses. 

Agroforestry models combining fruit trees and vegetables with seasonal crops gain traction in embanked 

polders. Multi-purpose tree planting provides shade, windbreaks, supplemental income, and nutrition while 

supporting ecosystems and reducing cyclone vulnerability. 
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Homestead gardening and floating gardens provide vegetable production during waterlogged periods, 

offering both food security and cash income. 

4.5 Innovative Cultivation Techniques 

Floating gardens using water hyacinth and bamboo beds enable vegetable cultivation on waterlogged or 

submerged land. Sorjan systems with alternating raised beds and channels enable crop cultivation in flood-

prone areas while providing integrated aquaculture opportunities. 

Conservation agriculture practices include mulching with locally available materials like water hyacinth and 

straw to retain soil moisture, suppress weeds, and reduce evaporation losses. Improved cropping patterns 

rotating rice with short-duration pulses, oilseeds, and high-value crops increase income diversity and risk 

resilience while optimizing soil health. 

4.6 Information Systems and Early Warning 

Mobile-based weather and pest alerts reach 65% of registered farmers in project-supported areas. Evidence 

shows such services reduced cyclone-related paddy losses by up to 22% in 2022-2024. Extension services 

and community training enable farmers to access timely climate information, CSA knowledge, and proactive 

adaptation advice. 

Extension agents increasingly use digital advisory tools, while participatory pest monitoring systems help 

farmers take preventive action before outbreaks spread. Last-mile connectivity, especially for women 

farmers, remains a priority challenge. 

4.7 Adoption Factors 

Technology adoption depends on multiple interconnected factors. Higher-income farmers with larger 

holdings demonstrate better adaptation capacity. Younger farmers adopt more new practices than older 

farmers, though experienced farmers show better climate risk awareness. Family labor availability positively 

influences adaptation strategy implementation. 

Gender dynamics significantly affect adoption. Male-headed households more readily adopt water 

management techniques, while female-headed households face social and cultural barriers limiting resource 

and information access. Education levels correlate with better understanding and willingness to engage in 

adaptive practices. 

4.8 Conclusion 

Climate-smart technologies show proven effectiveness in coastal Bangladesh, with documented yield 

improvements and income gains. However, scaling depends on addressing adoption barriers including 

financial access, technical support, and social inclusion. Success requires integrated approaches combining 

technological innovation with supportive policy frameworks and inclusive implementation strategies. 
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Chapter 5: The Economics of Adaptation: Investment Flows and Financial 

Mechanisms 

Analyzing the financial ecosystem supporting coastal agricultural transformation 

5.1 Introduction 

Adaptation in coastal Bangladesh requires substantial capital investment in infrastructure and farmer-level 

technologies. Economic analysis demonstrates clear returns on proactive adaptation investments, with 

every taka spent potentially saving multiple times that amount in avoided disaster losses. However, 

financing gaps and uneven investment patterns constrain transformation pace and scale. 

5.2 Investment Landscape Analysis 

Public investment in agricultural adaptation reaches BDT 5,200-5,500 crore annually through the Ministry 

of Agriculture, Ministry of Water Resources, and Ministry of Environment. Development partners 

contribute an additional USD 180-200 million yearly to adaptation-focused projects, led by the World Bank, 

IFAD, and FAO. 

Table 2: Current Investment Allocation 

Source Annual Investment Focus Areas 

Government Ministries BDT 5,200-5,500 crore Infrastructure, policy support 

Development Partners USD 180-200 million Technical assistance, capacity building 

CSAIP Package $809 million (total) Integrated crops, livestock, fisheries 

National Climate Budget BDT 37,052 crore (FY 2023-24) 9% of annual budget for climate activities 

The Bangladesh Climate Smart Agriculture Investment Plan (CSAIP) identifies comprehensive packages 

totaling $809 million (approximately $2 billion PPP) targeting integrated improvements across crops, 

livestock, and fisheries. Major initiatives like the Climate Resilient Agriculture and Food Security (CRAFS) 

project combine International Finance Corporation and Climate Investment Funds resources to build 

resilience and mobilize private sector participation. 

Private sector investment remains marginal, accounting for less than 10% of total adaptation finance. 

Agribusiness companies slowly invest in seed production, cold storage, and input supply chains for climate-

resilient crops, constrained by perceived risks and unclear returns. 

5.3 Cost-Benefit Analysis 

Studies consistently demonstrate high economic returns on adaptation investments. Salt-tolerant rice 

adoption yields benefit-cost ratios of 2.5-3.0 over five-year periods due to reduced crop loss and higher 

marketable surplus. Rainwater harvesting systems show returns exceeding 20% annually when factoring 

increased dry-season cropping intensity. 

CSA adoption demonstrates remarkable poverty reduction impacts. Multidimensional poverty declines by 

up to 41 percentage points among adopting households. The median economic rate of return (ERR) for 

CSA investment packages reaches 31%, substantially exceeding standard World Bank project performance 

benchmarks. 
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Table 3: Cost Benefit analysis of climate resilient agricultural technologies 

Technology Benefit-Cost 

Ratio 

Annual 

Return 

Primary Benefits 

Salt-tolerant rice 2.5-3.0 25-30% Reduced crop loss, higher surplus 

Rainwater harvesting 2.5+ >20% Increased cropping intensity 

Integrated farming 

systems 

2.8-3.2 28-32% Diversified income, risk 

reduction 

5.4 Financing Mechanisms 

Bangladesh's climate finance architecture integrates domestic and international sources through the 

Bangladesh Climate Change Trust Fund and Bangladesh Climate Resilience Fund. The country accessed 

$441.2 million in Green Climate Fund financing across 9 projects, including readiness grants for financial 

management capacity enhancement. 

Grants and concessional finance dominate current mechanisms, though innovative risk-transfer 

instruments emerge. Index-based crop insurance pilots in Khulna and Satkhira provide payouts linked to 

flood and salinity triggers. Weather-based insurance expands to reduce climate risk exposure. Blended 

finance combines grant and loan elements to de-risk private investment. 

5.5 Microfinance and Rural Financial Services 

Microfinance institutions including BRAC and ASA tailor loan products for climate-resilient agriculture, 

financing saline-resistant seeds, small-scale irrigation, and integrated farming setups. However, coverage 

remains uneven, with only 27-30% of coastal smallholders accessing such credit products. 

Loan repayment rates remain high in stable years but decline sharply after major cyclones, highlighting 

needs for bundled insurance solutions. This underscores the importance of combining credit access with 

comprehensive risk management tools. 

5.6 Future Investment Requirements 

Projected sea-level rise dramatically escalates CSA investment needs by 2040. Current projections indicate 

24% reduction in coastal cropland across growing seasons, salinity intrusion advancing 8 km northward by 

2030, 38% increase in agricultural water demand by 2040, and annual adaptation finance gaps expanding to 

$27-35 billion. 

5.7 Resource Mobilization Strategies 

Closing escalating adaptation finance gaps requires enhanced strategies. Immediate priorities (2025-2030) 

include domestic resource mobilization through climate criteria integration in agricultural subsidies, 

international climate finance access through expanded Green Climate Fund allocations, innovative financial 

instruments like resilience bonds and parametric insurance, and private sector de-risking through guarantee 

mechanisms. 

Long-term sustainability (2030-2040) requires ecosystem service payments through scaled PES models, 

carbon credit mechanisms for soil and blue carbon markets, technology transfer partnerships facilitating 

private sector innovation, and regional cooperation for shared coastal protection infrastructure. 
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5.8 Policy Recommendations 

Sustainability and effectiveness depend on aligning resources with priority adaptation needs identified by 

coastal communities. Key recommendations include strengthening institutional coordination between 

ministries and partners, developing performance-based financing tied to measurable adaptation outcomes, 

scaling successful pilots like index-based insurance, integrating gender and social inclusion criteria, and 

building local climate finance management capacity. 

5.9 Conclusion 

The economic case for climate adaptation investment in coastal Bangladesh is compelling, with documented 

high returns and poverty reduction impacts. However, scaling requires innovative financing mechanisms, 

enhanced coordination, and addressing persistent gaps in private sector engagement. The window for cost-

effective adaptation narrows rapidly, making immediate action both economically rational and morally 

necessary. 
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Chapter 6: Stakeholder Dynamics and Implementation 

Understanding the human dimension of policy implementation 

6.1 Introduction 

Coastal adaptation in Bangladesh involves diverse stakeholders including government agencies, research 

institutions, NGOs, farmer groups, private enterprises, and local governance bodies. Recent research 

reveals that local actors, particularly farmers, extension officers, community leaders, and local institutions, 

most significantly influence CSA adoption rates and success. 

6.2 Government Agency Roles 

The Ministry of Agriculture leads national adaptation planning, supported by the Department of 

Agricultural Extension (DAE) delivering climate advisory services to over 4 million farmers annually. The 

Bangladesh Agricultural Research Council (BARC) coordinates national research on salt-tolerant breeding, 

water management, and integrated farming. 

Table 4: Government Stakeholder Influence on CSA Adoption 

Institution Primary Role Influence 

Level 

Key Challenges 

Ministry of Agriculture (MoA) National adaptation 

planning 

High Policy coordination across 

ministries 

Department of Agricultural 

Extension (DAE) 

Technical advisory 

services 

Very High Resource constraints, 

capacity gaps 

Bangladesh Agricultural Research 

Council (BARC) 

Research 

coordination 

Medium Technology transfer to 

field level 

Union Parishads Community liaison High Limited resources, 

capacity constraints 

District Commissioners Regional 

coordination 

Medium Balancing multiple sector 

demands 

Union Parishads serve as primary community contact points, linking national programs to village-level 

implementation. However, capacity gaps and resource constraints often limit reach and responsiveness. 

District Commissioners coordinate regional implementation but face challenges balancing multiple sector 

demands. 

6.3 Local Institutional Landscape 

Water Management Organizations (WMOs) operate and maintain drainage infrastructure and regulate sluice 

gates, functions increasingly important in areas facing chronic waterlogging and salinity intrusion. Farmer 

Producer Organizations (FPOs) aggregate smallholder produce, enabling bulk marketing of salt-tolerant 

rice and aquaculture products, but presence remains uneven, concentrated in donor-supported districts. 

Community leaders and influential village figures prove particularly effective in legitimizing new practices 

and promoting collective action. Farmer groups and community-based organizations coordinate training, 

disseminate best practices, and create social pressure significantly boosting adoption rates. 
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6.4 Extension Systems and Knowledge Transfer 

The public extension system remains the largest source of agronomic advice, increasingly complemented 

by NGOs, farmer field schools, and peer-to-peer networks. Access to extension services emerges as one of 

the strongest CSA adoption determinants, with supported farmers showing approximately 18% higher 

adoption rates. 

Farmer-to-farmer networks prove particularly effective for salt-tolerant variety and integrated farming 

method diffusion, with adoption rates increasing 15-18% faster in villages with active peer learning. Digital 

extension via SMS alerts, mobile apps, and community radio has expanded reach, especially during extreme 

weather when field visits are disrupted. 

6.5 Non-Governmental Organizations 

Major NGOs like BRAC, Practical Action, and Shushilan implement large-scale adaptation programs 

focusing on climate-resilient cropping, livelihood diversification, and women's empowerment. These 

organizations design and run pilot projects while acting as intermediaries for CSA technology and finance 

access, especially for poor and marginalized households. 

Community-based organizations facilitate participatory planning, bridging gaps between technical 

recommendations and local realities. NGO-led early warning campaigns improved cyclone preparedness, 

with 2023 evaluations showing 20-25% faster evacuation compliance in project areas. 

6.6 Private Sector Engagement 

Private input suppliers serve as key channels for disseminating climate-smart seeds, fertilizers, and small-

scale irrigation equipment. Agribusinesses and seafood exporters invest in climate-resilient supply chains, 

particularly for shrimp, mud crab, and salt-tolerant paddy. However, private sector alignment with CSA 

outcomes requires careful incentive structures and regulatory frameworks. 

Mobile operators and agri-tech start-ups deliver weather and market data to over 65% of registered coastal 

farmers via mobile alerts. Microfinance institutions provide critical credit access and risk-sharing schemes 

enabling smallholder CSA technology investment. 

6.7 Power Dynamics and Resource Competition 

Complex power dynamics between livelihood groups, particularly fisher-farmer relationships in polder 

regions, significantly affect CSA implementation. Where fishing interests and aquaculture actors dominate 

local institutions, CSA practices requiring collective water and land management are often marginalized for 

more lucrative but less climate-resilient shrimp or fish farming. 

Powerful fishing or aquaculture groups frequently influence polder water governance boards and land 

leasing decisions. This creates land tenure insecurity, infrastructure bias toward saline conditions, and social 

exclusion of marginalized farmer groups from water user associations or CSA training. 

6.8 Coordination Challenges 

Despite rich institutional ecosystems, fragmentation persists. Multiple agencies often operate in the same 

area without synchronized planning, leading to service duplication or community engagement competition. 
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CSA complexity requires cross-sectoral alignment among ministries, extension departments, and research 

organizations. 

Multi-stakeholder coastal resilience platforms, chaired by district commissioners, show promise where 

government agencies, NGOs, private firms, and farmer groups share annual work plans and align resource 

allocations. Early results suggest such platforms reduce project duplication by up to 30% and improve joint 

resource mobilization. 

6.9 Human Dimension Challenges 

Many coastal farmers have low climate change awareness and limited CSA option understanding. Tailored 

information, education, and extension services must address diverse literacy levels and local contexts to 

drive acceptance and adoption. Challenges particularly affect women farmers and landless agricultural 

workers lacking formal extension network access. 

Ensuring gender-sensitive, socially inclusive policy processes is vital for equitable CSA outcomes. Women's 

participation, indigenous knowledge recognition, and targeted vulnerable group support are crucial for long-

term sustainability. 

Table 5: Stakeholder Engagement Barriers and Solutions 

Barrier Type Affected Groups Current Solutions Recommended 

Improvements 

Knowledge 

Gaps 

Women farmers, 

landless workers 

NGO training, mobile 

alerts 

Gender-targeted extension, 

local language materials 

Resource 

Access 

Smallholders, 

marginalized 

communities 

Microfinance, subsidies Risk-sharing schemes, group 

lending 

Power 

Exclusion 

Minority groups, tenant 

farmers 

CBO formation, 

advocacy 

Governance reform, inclusive 

water boards 

Cultural 

Resistance 

Traditional farming 

communities 

Demonstration plots, 

peer learning 

Respect for local practices, 

adaptive approaches 

6.10 Conclusion 

Successful CSA implementation depends on recognizing complex human dynamics in coastal Bangladesh. 

Extension system enhancement, peer learning network scaling, and community leader engagement show 

measurable impact on adoption rates. Addressing power imbalances through governance reform, inclusive 

CSA design, and tenure security support enables smallholder farmer investment confidence in long-term 

adaptive practices. 
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Chapter 7: Gender, Equity, and Social Resilience 

Examining how climate adaptation intersects with social justice and inclusion 

7.1 Introduction 

Climate resilience in coastal Bangladesh requires addressing gendered vulnerability, equity gaps in resource 

access, and social structures influencing adaptation capacity. Women form the agricultural backbone, 

particularly in post-harvest handling, seed preservation, homestead farming, and livestock management. Yet 

their adaptive capacity remains constrained by limited land ownership, restricted credit access, and exclusion 

from decision-making forums. 

7.2 Gender-Differentiated Climate Impacts 

Climate stressors affect women and men differently in coastal Bangladesh. Women bear primary 

responsibility for water collection during saline intrusion periods, consuming 2-4 hours daily in peak dry 

seasons. Post-disaster, women's workloads increase as they manage agricultural recovery alongside 

household care responsibilities, while facing mobility restrictions and cultural constraints limiting formal 

support access. 

Economic losses are gendered. Female-headed households in cyclone-prone districts report agricultural 

income losses 10-15% higher than male-headed households due to lower input and extension access. This 

disparity reflects structural inequalities in resource access and decision-making power influencing women's 

adaptive capacity. 

7.3 Gender Participation in CSA 

Women's coastal agriculture involvement remains significant but structurally constrained. Recent 

assessments reveal women comprise over 40% of the agricultural workforce but face limited resource access 

and training gaps. Decision-making traditionally involves joint participation with male family members, 

though cultural constraints persist. 

CSA adaptation program participation is growing but limited, with financial service access barriers 

particularly affecting women. In aquaculture and fisheries, women show significant involvement in 

processing but receive limited training, with only 35% receiving relevant technical support. 

7.4 Women-Focused Adaptation Strategies 

Targeted interventions demonstrate measurable impact across coastal regions. Women's cooperatives in 

Satkhira and Khulna successfully adopted short-duration, salt-tolerant rice and integrated duck-fish 

farming, raising household incomes by 25-30% within two seasons. These successes demonstrate potential 

for gender-focused CSA programming with appropriate institutional support. 

Capacity-building programs led by NGOs like Practical Action and Shushilan focus on leadership skills, 

financial literacy, and climate information use, critical for enhancing women's household and community 

decision-making power. Women-led mangrove restoration and renewable energy projects improve 

ecological and economic resilience while enhancing social standing and local governance leadership. 

7.5 Gender-Responsive Infrastructure 
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Gender-responsive cyclone shelter designs have emerged as critical factors positively influencing women 

farmers' CSA uptake. These shelters address women's specific safety, accessibility, and social needs, 

empowering more active adaptation practice engagement. 

Enhanced security through separate women's spaces, dedicated sanitation facilities, privacy provisions, and 

safe childcare areas increases women's physical and psychological disaster security. This reduces post-

cyclone recovery time and burden, otherwise constraining women's farming and CSA participation. 

These safer, more accessible shelters enable women to maintain social networks and access extension 

services or training often conducted at shelter locations, improving knowledge transfer and encouraging 

CSA adoption among women farmers. 

7.6 Labor Migration and Demographic Transformation 

Climate-induced male outmigration, particularly from highly saline zones, fundamentally alters household 

labor dynamics and agricultural management patterns. In some villages, women now constitute over 60% 

of active agricultural workforce, creating challenges and opportunities for CSA implementation. 

While remittances provide financial cushions for affected households, they are often used for immediate 

consumption rather than long-term adaptation investments. This pattern underscores needs for targeted 

financial planning support and women-focused extension services optimizing both remittance use and local 

agricultural productivity. 

7.7 Social Barriers and Cultural Constraints 

Cultural norms continue limiting women's full CSA participation. Mobility restrictions and absent women-

friendly extension services mean climate-smart technologies often reach men first, widening adaptation 

gaps. Education disparities further constrain women's access to digital climate advisory tools, even with 

high mobile penetration. 

Despite advancements in gender-responsive infrastructure and programming, cultural norms and unequal 

resource access still limit many women's full participation. This highlights needs for complementary 

interventions like women-focused extension services, accessible credit mechanisms, and inclusive policy 

frameworks alongside physical infrastructure improvements. 

7.8 Social Protection and Safety Nets 

Climate-sensitive social protection programs prove crucial for enhancing recovery capacity and supporting 

long-term adaptation investments. Cash-for-work schemes in embankment repair and targeted input 

subsidies for female farmers improve both immediate recovery and longer-term resilience building. 

Following Cyclone Amphan, cash transfers to 45,000 women farmers in Khulna and Bagerhat helped 

restore 85% of pre-cyclone cropping area within one year. This rapid recovery rate demonstrates targeted 

social protection effectiveness in maintaining agricultural productivity and supporting CSA continuity. 

 

 



 

21 
 

South Asian Forum for Environment (SAFE) 

7.9 Gender-Transformative Approaches 

Moving beyond basic participation to transformative change requires approaches redistributing power and 

resources more equitably. Gender-transformative CSA initiatives emerge as essential for systemic change 

and sustained climate resilience in coastal communities. 

Table 6: Gender-Differentiated Climate Impact Assessment 

Impact Category Women's Experience Men's Experience Adaptation Gap 

Water Collection 

Burden 

2-4 hours/day during salinity 

peaks 

Minimal direct 

involvement 

High time opportunity 

cost 

Post-Disaster 

Recovery 

Increased household and 

agricultural workload 

Focus on field 

restoration 

Women's triple burden 

Economic Losses 10-15% higher income losses Lower relative losses Access to 

inputs/extension 

Mobility During 

Disasters 

Restricted movement, safety 

concerns 

Greater freedom of 

movement 

Emergency response 

capacity 

Leadership development programs specifically building women's agricultural decision-making, water 

management, and climate adaptation planning capacities show promising results. These initiatives address 

underlying power dynamics and social norms beyond technical training. 

7.10 Building Inclusive Climate Resilience 

Social resilience in coastal Bangladesh requires supporting vulnerable groups including women, landless 

farmers, youth, and marginalized communities to adapt equitably to climate stressors. Addressing 

socioeconomic inequalities is essential for building community-wide resilience while avoiding existing 

vulnerability exacerbation. 

Successful gender integration requires coordinated policy action across multiple domains including 

institutional reform ensuring meaningful women's representation, financial inclusion developing women 

farmer-tailored tools, and technology dissemination accounting for women's constraints and preferences. 

7.11 Conclusion 

Evidence from coastal Bangladesh demonstrates that effective climate adaptation depends fundamentally 

on explicitly incorporating gender equity and social inclusion in policy design, financing mechanisms, and 

implementation strategies. Gender-responsive infrastructure investments serve as catalysts for broader 

social transformation, enabling women farmers to better access resources, training, and community support 

needed for effective CSA implementation. Achieving transformative change requires moving beyond token 

participation to approaches that redistribute power, resources, and opportunities more equitably. 
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Chapter 8: Learning Across Borders:  Regional Cooperation and Global 

Lessons 

Exploring international collaboration and knowledge exchange 

8.1 Introduction 

Coastal climate resilience represents a shared challenge across South Asia and beyond. For Bangladesh, 

strategic engagement in regional platforms and global knowledge networks offers opportunities to 

accelerate innovation, improve policy coherence, and access resources. International cooperation has 

become increasingly vital for scaling climate-smart agriculture and addressing complex coastal salinity and 

climate adaptation challenges. 

8.2 South Asian Regional Cooperation 

Bangladesh's vulnerability to sea level rise, salinity, and cyclonic storms mirrors experiences of other 

deltaic and low-lying coastal regions in South Asia. Under SAARC's Climate Change Action Plan, 

member states agreed to joint research on climate-resilient agriculture and early warning systems, creating 

foundations for coordinated regional responses to shared climate challenges. 

The South Asian Association for Regional Cooperation (SAARC), partnering with IFAD, the SAARC 

Agriculture Centre (SAC), and IFPRI, has launched comprehensive initiatives to scale CSA across South 

Asia, including Bangladesh. These efforts focus on institutional capacity building, joint research programs, 

knowledge exchange platforms, and policy harmonization across member countries. 

8.3 Transboundary Collaboration 

Bangladesh-India collaboration on transboundary river basin management, notably in the Ganges-

Brahmaputra-Meghna delta, includes data sharing for flood forecasting and coordinated dredging to 

manage sedimentation. This cooperation addresses upstream-downstream dependencies affecting coastal 

salinity levels and water availability for CSA implementation. 

Regional knowledge exchange platforms like the Bay of Bengal Large Marine Ecosystem (BOBLME) 

initiative foster joint strategies for coastal fisheries management and ecosystem restoration. These 

collaborative approaches address interconnected marine and terrestrial systems affecting coastal 

livelihoods. 

8.4 Bilateral Technology Partnerships 

Bilateral programs with the Netherlands, Japan, and Denmark focus on delta management, embankment 

strengthening, and salt-tolerant crop development. The Netherlands provides delta management expertise 

and water governance systems. Japan contributes advanced agricultural technologies and disaster risk 

reduction. Denmark offers sustainable energy integration and climate-resilient infrastructure. 

Multilateral agencies, particularly the World Bank, IFAD, and FAO, support large-scale CSA deployment, 

including climate-smart irrigation covering over 80,000 hectares in coastal districts since 2020. These 

investments demonstrate CSA viability at scale and build institutional capacity for sustained 

implementation. 
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8.5 South-South Cooperation 

South-South cooperation with Vietnam proves particularly fruitful, with farmer exchanges and joint trials 

of short-duration rice varieties withstanding both saline water and flash flooding. This collaboration 

demonstrates value in learning from countries facing similar deltaic challenges. 

Key learning areas include real-time salinity monitoring through community-based systems guiding 

cropping calendars, integrated rice-aquaculture rotation systems adapted to variable salinity conditions, 

and village-level climate information systems with participatory planning approaches. 

8.6 Global Knowledge Networks 

Bangladesh's engagement with CGIAR's Climate Change, Agriculture and Food Security (CCAFS) 

program facilitates access to advanced climate modeling tools, improving district-level agricultural risk 

mapping. Collaborations with global universities strengthen research capacity and lead to innovations like 

bio-saline aquaculture and floating vegetable gardens piloted in Patuakhali and Barisal. 

Global finance and development agency knowledge exchange provides frameworks, investment plans, 

and technical assistance tailored to coastal agriculture vulnerabilities. These partnerships enable access to 

climate finance instruments, risk management tools, and technology innovation. 

8.7 Technology Transfer and Localization 

International technology partnerships enable transfer of solar-powered micro-irrigation systems, biofloc 

aquaculture units, and drought-resilient pulse varieties. However, adaptation success depends on 

modifying imported technologies for Bangladesh's agroecological and socio-cultural conditions. 

Table 7: Technology Transfer Effectiveness 

Technology Category Source 

Partners 

Adoption Rate 

Improvement 

Localization 

Requirements 

Solar Micro-Irrigation Multiple 

partners 

20-25% with 

demonstrations 

Technical support 

systems 

Biofloc Aquaculture Asian 

partnerships 

Medium Training and input access 

Salt-Tolerant Varieties CGIAR, 

bilateral 

High Breeding program 

integration 

Climate Information 

Systems 

Global networks Variable Digital literacy support 

Intellectual property considerations are increasingly relevant, particularly for proprietary seed 

technologies, making public-sector breeding programs strategically necessary for long-term technology 

sovereignty. Farmer field schools combined with hands-on demonstrations increase adoption rates by 20-

25% compared to information-only approaches. 

8.8 Adapting Global Investment Models 

Bangladesh strategically adapts the World Bank Climate-Smart Agriculture Investment Plan (CSAIP) for 

coastal salinity hotspots through science-driven spatial targeting. Districts like Barisal, Khulna, and 
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Chittagong, where salinity increases may exceed 50% by 2050, require immediate attention and tailored 

intervention packages addressing current and projected salinity challenges. 

CSAIP adaptation emphasizes resilience-building investments for salinity-affected areas, focusing on 

interventions with highest economic rates of return including salt-tolerant variety promotion, salinity 

mitigation infrastructure, and risk-adjusted insurance products. 

8.9 Financial Mechanisms and Innovation 

International cooperation provides Bangladesh with platforms for building technical expertise, leveraging 

global finance, harmonizing policies, and accelerating climate-smart agricultural innovation scaling. 

Climate finance innovation includes blended finance mechanisms combining public and private resources 

and risk-sharing instruments like regional catastrophe risk pools and weather-indexed insurance. 

8.10 Research and Innovation Partnerships 

International partnerships strengthen national research capacity through collaborations with global 

universities and research consortiums. This enables access to advanced breeding technologies, 

participation in multi-location trials for climate-resilient varieties, local expertise building in climate 

modeling, and context-specific adaptation strategy development. 

8.11 Policy Integration and Coordination 

Cross-border collaboration helps Bangladesh integrate climate adaptation plans with national strategies 

like Bangladesh Delta Plan 2100 and Paris Agreement commitments, improving coordinated regional 

climate resilience. Multi-level policy coordination strengthens agricultural research and extension system 

capacity through institutional collaboration, CSA policy harmonization, and investment alignment 

supporting proven CSA package scaling. 

8.12 Conclusion 

International collaboration and regional cooperation represent essential enablers for Bangladesh's coastal 

climate resilience strategy. The combination of South Asian partnerships, bilateral technology 

cooperation, multilateral investment support, and global knowledge networks provides comprehensive 

foundations for accelerating CSA implementation and building adaptive capacity. Success depends on 

strategic engagement balancing global best practice learning with locally appropriate solution 

development. 
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Chapter 9: Innovation Case Studies and Best Practices 

Real-world examples of successful climate resilience interventions 

9.1 Introduction 

Behind policy frameworks and investment plans lie lived experiences of farmers and communities 

transforming livelihoods amid climate change. From saline-tolerant rice in Satkhira to integrated 

aquaculture in Barisal, these stories illustrate how innovation, local action, and targeted support translate 

into tangible productivity, resilience, and income gains. 

9.2 District-Level Success Stories 

9.2.1 Satkhira: Salt-Tolerant Rice Transformation 

In Satkhira, where dry-season soil salinity often exceeds 8 dS/m, farmers transitioned from traditional 

Aman rice to BRRI dhan67 and BINA dhan10. Yields increased 20-35% under moderate saline stress, with 

farm incomes rising accordingly. This shift received support from seed distribution networks and on-farm 

training facilitated by DAE and local NGOs. 

Women's cooperatives pioneered floating vegetable gardens, producing food during flood periods and 

generating year-round income. These systems combine traditional knowledge with modern techniques, 

demonstrating how gender-responsive technology initiatives enhance both food security and economic 

empowerment. 

9.2.2 Barisal: Integrated Aquaculture-Agriculture 

Farmer groups successfully implemented rice-fish-duck systems, using seasonal floodwater to raise fish and 

ducks alongside paddy cultivation. The integrated model increased net farm income by 15-28% and 

improved household protein intake. Local water management committees coordinate sluice operations 

optimizing water levels for both rice and aquaculture cycles. 

Scaling these systems shows remarkable success when training pairs with input subsidies and market 

contracts. Adoption rates can double within two seasons, making this model a replication template across 

coastal districts. 

9.2.3 Patuakhali: Community-Based Water Management 

A women-led water user association introduced rainwater harvesting ponds and solar-powered pumps, 

reducing dry-season crop losses by 12-18%. The project's participatory design ensured both landowners 

and sharecroppers benefited from improved irrigation access. 

9.2.4 Khulna: Climate-Resilient Cropping Systems 

Crop diversification combining short-duration rice with mung bean and sunflower reduced income 

variability and improved soil fertility. Farmers report 30% higher gross margins compared to rice 

monoculture, supported by market linkages for oilseed and pulse crops. 
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Digital agriculture platforms now reach over 65% of registered farmers in Khulna and Barguna, providing 

localized weather forecasts and pest alerts. Timely preventive measure adoption reduced cyclone-related 

paddy losses by up to 22%. 

9.3 Large-Scale Program Impact: CRAFS Model 

The Climate Resilient Agriculture and Food Security (CRAFS) project represents one of the most 

comprehensive coastal adaptation initiatives, targeting vulnerable polders and reaching over 96,000 farmers, 

including more than 11,000 women. 

Key interventions include CSA promotion through drought- and saline-tolerant varieties, water 

management innovations like floating gardens and raised beds combating waterlogging and salinity, 

technology integration through micro weather stations providing localized climate information, digital 

extension services via agro-advisory apps, and market development building private sector partnerships. 

The project achieved significant increases in farm yields, cropping intensity, and incomes while building 

robust business ecosystems supporting long-term farmer resilience. 

9.4 Community-Based Adaptation Initiatives 

Participatory planning emerges as a key success enabler across districts. Village climate committees proved 

instrumental in risk mapping, intervention prioritization, and equitable resource distribution. Local 

innovations like raised seedbeds for vegetables and composting to counteract salinity-induced soil nutrient 

loss strengthened resilience while reducing input costs. 

Recent studies document widespread farmer-led adaptation including organic fertilizer adoption, improved 

rainwater harvesting, heat and drought-resilient varieties (BINA 7 paddy, maize, sunflower, soybean), 

mulching for soil moisture retention, and strategic short-duration variety use adapting to erratic weather 

patterns. 

9.5 Innovative Pilot Projects 

9.5.1 Ridge Cropping and Water Management 

Ridge cropping in southwest coastal regions tackles waterlogging and salinity by raising beds above saline-

affected ground and facilitating better drainage. This technique proves particularly effective combined with 

organic soil amendments. 

9.5.2 Floating Gardens 

Floating gardens provide raft-like platforms for vegetable growing during floods, offering both food and 

income when land-based farming is impossible. These systems represent perfect fusion of traditional 

knowledge and modern agricultural techniques. 

9.5.3 Ecosystem-Based Adaptation 

Mangrove-assisted shrimp-paddy farming in Bagerhat reduces storm surge damage while generating 

additional income from sustainable aquaculture. This approach demonstrates ecosystem service integration 

into productive agricultural systems. 
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9.6 Scaling Strategies and Replication 

Successful models share three critical characteristics: strong community ownership, technical support from 

extension services, and market linkages for surplus produce. Integration of nature-based solutions with 

climate-smart technologies, supported by capacity building through field demonstrations and digital 

learning platforms, proves most effective for achieving scale. 

Key scaling principles include flexibility and responsiveness adapting to farmer feedback and local 

conditions, multi-stakeholder partnerships between NGOs, private sector, and government agencies, 

market integration ensuring reliable surplus production outlets, and technology transfer combining 

traditional knowledge with modern innovations. 

9.7 Lessons Learned and Critical Success Factors 

Core success principles include participatory governance enhancing project sustainability and ensuring 

interventions meet actual farmer needs, climate-resilient seed system access central to successful adaptation, 

diversification strategies reducing vulnerability to climate shocks, market integration requiring access 

beyond donor funding cycles, and gender integration with women-led initiatives often demonstrating higher 

sustainability. 

Despite successes, challenges including poverty, limited dietary diversity, and insufficient institutional 

support continue constraining adaptation effort potential. Addressing systemic issues requires sustained 

investment in rural infrastructure, education, and market development. 

9.8 Conclusion 

The most successful interventions demonstrate that blending local knowledge, digital innovation, and multi-

stakeholder partnerships can achieve sustainable climate resilience. Projects combining immediate 

productivity gains with long-term ecosystem health show greatest potential for widespread adoption and 

lasting impact. These case studies provide replication frameworks for scaling climate-resilient agriculture 

across Bangladesh's vulnerable coastal regions. 
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Chapter 10: Monitoring - Evaluation Systems and Innovation Pathways 

Assessing progress and identifying emerging opportunities 

10.1 Introduction 

Effective monitoring and evaluation (M&E) systems are critical for ensuring climate-resilient agricultural 

interventions deliver measurable benefits and adapt to emerging challenges. In coastal Bangladesh, M&E 

is evolving from compliance exercises into strategic tools for learning, innovation, and scaling. This chapter 

explores frameworks, institutions, and technologies enabling evidence-based adaptation while identifying 

pathways for future innovation. 

10.2 Monitoring and Evaluation Frameworks 

Bangladesh's national M&E framework for climate adaptation anchors in the Bangladesh Climate Change 

Strategy and Action Plan (BCCSAP) and Bangladesh Delta Plan 2100 (BDP 2100). Both emphasize 

indicator-based tracking of agricultural resilience. The Integrated Agricultural Information System (IAIS) 

now collects district-level data on crop yields, soil salinity, and water quality, providing real-time inputs for 

adaptation planning. 

The Agrometeorological Information Systems Development Project, led by DAE and partners, established 

extensive monitoring networks including automatic weather stations, handheld rain gauges, and integrated 

satellite observation systems providing hyper-local climate data. Decision support systems generate twice-

weekly agromet advisories at district and national levels, reaching over 30,000 lead farmers and indirectly 

benefiting 300,000 farmers. 

10.3 Participatory Monitoring Approaches 

Participatory monitoring approaches, such as farmer-maintained rainfall and salinity logs in Satkhira and 

Patuakhali, improved data accuracy and fostered local ownership of resilience strategies. Community-level 

"living lab" approaches and pilot projects support iterative monitoring, stakeholder feedback, and adaptive 

management, effectively bridging research, policy, and practice. 

Smart digital platforms, particularly the Bangladesh Agro-Meteorological Information System (BAMIS), 

aggregate and disseminate real-time weather, advisory, and agricultural data through SMS, mobile apps, 

information kiosks, and community radio. This multi-channel approach ensures critical information reaches 

farmers regardless of technology access levels. 

10.4 Performance Assessment and Impact Evaluation 

Performance assessments increasingly rely on outcome-based indicators including percentage increases in 

climate-resilient crop area, reduction in yield losses during extreme events, changes in household income 

diversity, and food security improvements measured through standardized scales. 

Impact evaluations conducted between 2022-2024 show integrated CSA projects in Khulna, Barisal, and 

Satkhira reduced yield losses from cyclonic flooding by 18-25% and improved household food security 

scores by 0.8 points on the Household Food Insecurity Access Scale (HFIAS). 
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Digital feedback system integration allows continuous intervention improvement. Farmers report on 

advisory effectiveness, weather forecast accuracy, and recommended practice success through mobile 

platforms, creating two-way communication channels enhancing support service accuracy and relevance. 

10.5 Research Institutions and Innovation Systems 

The Bangladesh Agricultural Research Council (BARC) coordinates national agricultural research, with 

specialized institutes like BRRI and BINA leading varietal development for saline and flood-prone areas. 

International partnerships, particularly with CGIAR's CCAFS and the International Rice Research Institute 

(IRRI), accelerated technology transfer including submergence-tolerant rice and bio-saline aquaculture 

systems. 

The Climate-Resilient Community Farming System (CCFS) model, developed through IRRI and DAE 

partnerships, offers comprehensive innovation scaling pathways through coordinated technical support 

systems, integrated water management tools, adaptive cropping systems for vulnerable polders, and 

community-based validation of nature-based solutions. 

Private-sector R&D expands, particularly in solar-powered irrigation and climate-resilient cold storage, 

though adoption rates remain concentrated in better-connected districts. 

10.6 Emerging Technologies and Future Innovations 

Several innovations hold transformative potential for coastal agriculture. Digital agriculture innovations 

include AI-driven crop advisory systems providing hyper-localized recommendations, machine learning 

algorithms for predictive yield modeling, and automated irrigation systems responsive to soil moisture and 

weather data. 

Precision farming technologies feature low-cost soil sensors for continuous salinity and nutrient 

monitoring, drone-based crop health assessment and targeted input application, and GPS-guided machinery 

for precision planting and fertilization. 

Biotechnology advances include CRISPR-based breeding programs for multi-stress tolerance, marker-

assisted selection for rapid variety development, and biofortified crops addressing nutritional deficiencies. 

Renewable energy applications encompass solar desalination units for irrigation, wind-powered water 

pumps for drainage, and biogas systems integrating with aquaculture-agriculture models. 

Pilot trials in 2024 demonstrated that combining solar desalination with salt-tolerant rice increased dry-

season yields by 27% in high-salinity Satkhira zones, showcasing integrated technology solution potential. 

10.7 Knowledge Management and Learning Systems 

The National Climate Change Knowledge Portal serves as comprehensive repository for research outputs, 

policy briefs, and case studies. Farmer field schools increasingly double as learning hubs, integrating 

practical training with climate awareness and facilitating horizontal knowledge exchange between farmers. 

Enhanced training programs and "train-the-trainer" modules build technical capacity among local extension 

agents and farmers, creating innovation pipelines for future generations. These programs ensure data 

sources and recipients include smallholders and women farmers, promoting inclusive access to climate 

information and adaptive technologies. 
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10.8 Technology Transfer and Commercialization 

Effective research-to-practice pathways require innovation brokerage, linking research institutes, private 

companies, and farmer cooperatives. The Ministry of Agriculture piloted an Innovation Voucher Scheme 

subsidizing technology adoption for smallholders, resulting in 23% higher uptake of improved irrigation 

systems within two years. 

Policy alignment and public-private partnerships mainstream technological, digital, and nature-based 

solutions across Bangladesh's diverse coastal zones. These collaborations maximize both resilience and 

productivity while ensuring sustainable financing models for continued innovation. 

Commercialization support through incubators and start-up accelerators emerges, particularly for youth-

led agritech solutions in coastal districts. These initiatives bridge gaps between research innovations and 

market-ready solutions farmers can access and afford. 

10.9 Integrated Innovation Pathways 

Integrative, delta-wide management projects connect local monitoring data with national strategies, aligning 

with Bangladesh Delta Plan 2100 and Sustainable Development Goals for long-term adaptive planning. 

This systems approach ensures local innovations contribute to broader resilience objectives. 

Future opportunities include enhanced monitoring network expansion of feedback-driven 

agrometeorological advisories, inclusive technology access ensuring smallholders and women farmers are 

included as data sources and recipients, innovation mainstreaming scaling breakthrough technologies across 

diverse coastal zones, and adaptive management continuously refining interventions based on real-time 

monitoring and farmer feedback. 

10.10 Conclusion 

Bangladesh's adaptive monitoring, participatory evaluation, and innovation dissemination systems are 

essential for identifying challenges and scaling breakthroughs in climate-resilient coastal agriculture. 

Integration of traditional knowledge with cutting-edge technology, supported by robust institutional 

frameworks, positions the country as a leader in climate adaptation innovation. The evidence demonstrates 

that effective M&E systems require combining top-down policy frameworks with bottom-up participatory 

approaches to achieve sustainable agricultural transformation. 
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Chapter 11: Bridging the Implementation Gap 

Identifying barriers and solutions for effective policy delivery 

11.1 Introduction 

While Bangladesh has developed robust policy frameworks for coastal climate-resilient agriculture, 

translating strategy into results remains challenging. Gaps between policy design and ground-level execution 

are shaped by administrative hurdles, resource shortages, and fragmented coordination. This chapter 

examines key implementation constraints and offers actionable solutions to strengthen delivery 

mechanisms. 

11.2 Implementation Challenge Analysis 

Field assessments reveal persistent policy-practice disconnects where national strategies do not translate 

into district-level action. Resource allocation remains uneven, with climate-vulnerable districts like Satkhira 

and Barguna receiving less targeted investment than vulnerability levels warrant. Capacity constraints at 

institutional and community levels often slow CSA technology rollout. 

Environmental stressors complicate policy implementation. Soil and water salinity affect over one-third of 

coastal farmland, causing major yield and food security losses. Frequent cyclones, storm surges, droughts, 

and tidal inundations reduce arable land and crop productivity. Complex interconnected salinity issues are 

often addressed separately rather than through holistic approaches. 

Technical implementation barriers include insufficient availability and adoption of stress-tolerant seeds, 

poor access to reliable irrigation water and drainage infrastructure, limited farm input support and field-

level technical assistance, and inadequate site-specific data restricting policy effectiveness. 

11.3 Institutional Bottlenecks 

The most critical institutional bottlenecks include lack of dedicated institutional structures. The absence of 

central, dedicated agencies driving coherent climate-resilient agriculture policy adoption and cross-

department coordination significantly hampers effective implementation, creating leadership vacuums 

undermining strategic coherence. 

Poor intra-organizational coordination results in fragmented efforts without designated leadership or cross-

sector collaboration. This creates duplicated or unaligned initiatives, reducing overall impact and wasting 

scarce resources. Inter-agency coordination remains inconsistent, with water management decisions 

sometimes conflicting with agricultural extension recommendations. 

Procedural bottlenecks like prolonged project approval cycles delay implementation and shorten effective 

growing seasons for interventions. Weak policy convergence creates overlapping mandates between 

government levels, generating unclear roles, bureaucratic delays, and confusion. 

11.4 Capacity Building Needs 

Three critical capacity gaps constrain effective implementation. Technical expertise gaps include insufficient 

skills in climate modeling, salinity management, and integrated farming systems, limiting field intervention 
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quality. Institutional capacity deficits involve limited capabilities for decentralized planning and budget 

execution, hampering local-level adaptation. 

Human resource shortages show field-level extension service staffing falls short by over 20% in some 

districts. Insufficient skilled staff trained specifically in climate-resilient practices impedes knowledge 

transfer to farmers. Training priorities include advanced CSA techniques, participatory water governance, 

digital advisory service operation, and integrated salinity management. 

11.5 Socioeconomic and Community Barriers 

High initial costs and lack of farmer motivation or awareness, especially for innovations like rainwater 

harvesting, significantly hinder technology uptake. Inadequate financial and technical support, including 

weak fund availability, subsidies, and inputs like stress-tolerant seeds and irrigation infrastructure, slows 

policy adoption and farmer acceptance. 

Community resistance to new or climate-smart practices, lack of training, and limited community 

engagement can cause implementation delays or complete intervention failure. Top-down approaches often 

fail to reach the most vulnerable populations due to inadequate local adaptation and insufficient community 

ownership. 

Limited stakeholder participation affects outcomes. Multi-stakeholder platforms exist, such as district-level 

climate forums, but their budget decision influence remains limited. Community participation proves more 

effective where local farmer organizations receive formal planning process recognition. 

11.6 Resource Mobilization Challenges 

Funding gaps persist, particularly in post-pilot scaling stages where successful interventions struggle to 

secure widespread replication resources. Budget utilization rates for adaptation programs average 72%, 

reflecting significant fund release and procurement process delays undermining implementation timelines. 

Innovative financing approaches like blended public-private funding and revolving credit for farmer 

cooperatives remain underused despite potential for addressing resource constraints. Performance-based 

funding mechanisms incentivizing timely delivery are rarely implemented, reducing accountability and 

efficiency. 

11.7 Data and Monitoring System Deficiencies 

Limited data and monitoring systems restrict evidence-based planning, reduce adaptive management 

capabilities, and delay course correction during policy rollout. Absent integrated data systems prevent real-

time implementation progress tracking and limit ability to identify and address emerging challenges 

promptly. 

11.8 Solutions and Best Practices 

Based on evidence from successful interventions and stakeholder feedback, practical solutions address 

implementation barriers. Integrated approaches addressing both soil and water salinity prove more 

successful than isolated interventions. Solutions must be context-driven and site-specific rather than 

uniform approaches across diverse coastal environments. 
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Widespread distribution of saline- and drought-resilient crop varieties through enhanced public-private 

partnerships can scale adaptation, especially when coupled with affordable input subsidies and market 

assurance programs. 

Streamlined administrative processes must align with agricultural calendars to prevent delays undermining 

seasonal interventions. Binding protocols for inter-agency coordination should be established and enforced 

to prevent conflicting decisions. Dedicated institutional structures for climate-resilient agriculture can 

provide currently lacking leadership and coordination. 

Enhanced data collection and analysis capabilities must inform policy design and enable continuous 

improvement. Capacity-building training for farmers, combined with "train-the-trainer" modules for 

extension agents and localized advisory services, enables better innovation adoption. 

11.9 Practical Implementation Examples 

Several successful examples demonstrate barrier overcome through targeted interventions. Cultivation of 

sunflower, sesame, and other saline-tolerant crops now provides stable yields despite increasing salinity. 

Farmer adoption of organic fertilizers and integrated aquaculture-agriculture systems, supported by 

comprehensive capacity building, improves both soil health and yields while enhancing resilience. 

Rainwater harvesting systems, despite initial cost and acceptance challenges, succeed when supported by 

policy incentives and awareness campaigns in water-stressed communities. 

11.10 Conclusion 

Bridging the implementation gap for coastal climate-resilient agriculture requires integrated, context-driven, 

and participatory policy delivery, supported by robust institutional capacity, adequate financing, and genuine 

community engagement. Success depends on addressing systemic bottlenecks while building local 

ownership and technical capacity for sustained impact. The evidence demonstrates that effective 

implementation requires coordinated approaches addressing institutional, technical, financial, and social 

barriers simultaneously through adaptive management systems that enable continuous learning and 

improvement. 
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Chapter 12: Charting the Path Forward: Strategic Recommendations 

Evidence-based policy recommendations for sustainable coastal agricultural transformation 

12.1 Introduction 

Bangladesh's coastal agriculture faces unprecedented climate challenges. Salinity intrusion, waterlogging, 

cyclones, and land-use conflicts threaten food security and rural livelihoods. This chapter presents evidence-

based policy recommendations for sustainable transformation. The framework balances immediate needs 

with long-term strategic vision. 

12.2 Policy and Governance Framework 

12.2.1 Current Institutional Gaps 

Bangladesh's agricultural policy framework contains critical deficiencies. Institutional coordination remains 

fragmented across agriculture, water, and disaster management agencies. Climate-smart agriculture (CSA) 

integration into mainstream extension systems is insufficient. Land-use zoning regulations for high-risk 

areas lack enforcement mechanisms. Environmental protection laws that safeguard agricultural productivity 

require stronger implementation. 

12.2.2 Strategic Policy Recommendations 

Climate-resilient agriculture requires integrated policy approaches. Agriculture, water, fisheries, forestry, 

and disaster management must operate cohesively. CSA practices need embedding in the Delta Plan 2100 

and Five-Year Plans. 

12.2.3 Priority interventions include: 

• Establishing a Coastal Agriculture Resilience Task Force with inter-ministerial authority 

• Embedding CSA targets in national development plans with measurable indicators 

• Creating binding inter-agency coordination protocols 

• Developing integrated district-level management plans 

Table 8: Policy focus and their priority levels 

Policy Focus Implementation Strategy Priority Level 

Climate-Smart Agriculture Technology promotion and training High 

Disaster Resilience Early warning systems and infrastructure Very High 

Research & Development Variety development and adaptation research High 

Community Participation Local planning and knowledge sharing High 

12.3 Technology and Innovation 

12.3.1 Proven Technology Scaling 

Evidence from successful pilots identifies key intervention areas. Salt- and flood-tolerant varieties like BRRI 

dhan67 and BINA dhan10 show promising results. Integrated aquaculture-agriculture systems demonstrate 
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income diversification potential. Community-scale water management and rainwater harvesting require 

immediate scaling. 

12.3.2 Immediate priorities: 

• Deploying climate-resilient crop varieties in high-risk districts 

• Replicating integrated rice-fish-duck systems from Barisal models 

• Expanding floating gardens and raised bed agriculture 

• Installing community water management systems 

12.3.3 Innovation Pipeline 

Advanced agricultural systems need strategic development. AI-powered digital advisories for localized 

weather and pest management show potential. CRISPR-based breeding offers multi-stress tolerance 

capabilities. Renewable energy-powered desalination can address irrigation water scarcity. Precision farming 

tools including soil sensors require cost reduction for smallholder adoption. 

12.4 Financial Mechanisms 

12.4.1 Resource Mobilization Challenges 

Current funding mechanisms show significant gaps. Budget utilization for adaptation programs averages 

72%. Fund release delays and procurement bottlenecks constrain implementation. Post-pilot scaling faces 

persistent financing shortfalls. 

12.4.2 Innovative Financing Solutions 

Blended finance combining public, private, and development partner resources offers promise. 

Performance-based funding can improve accountability and delivery timelines. Revolving credit systems 

for farmer cooperatives enhance sustainability. Innovation voucher schemes can subsidize technology 

adoption for smallholders. 

Risk management requires integrated approaches. Targeted subsidies for CRA technology adoption should 

complement microcredit schemes. Climate-tailored crop insurance needs expansion. Carbon credits, 

ecosystem service payments, and climate bonds require piloting in coastal zones. 

12.5 Community Capacity and Institutions 

12.5.1 Local Ownership Development 

Sustainable transformation depends on community ownership. Current capacity gaps constrain 

implementation effectiveness. Technical training in climate modeling, salinity management, and integrated 

farming systems requires expansion. Extension agent capacity through "train-the-trainer" programs needs 

strengthening. 

12.5.2 Institutional Strengthening 
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Farmer cooperatives, self-help groups, and water user associations require support. Community-based 

adaptation hubs should link to extension services. Context-specific knowledge dissemination through 

horizontal learning networks shows effectiveness. 

Gender-responsive strategies ensure equitable participation. Women-led enterprises in moringa, 

aquaculture, and seaweed cultivation offer opportunities. Secure land tenure and resource rights for women 

and marginalized groups require policy attention. 

12.6 Research and Data Systems 

12.6.1 Evidence-Based Planning 

Robust data systems support long-term planning. Current limitations restrict evidence-based policy 

development. Coastal research stations focusing on salinity, soil health, and crop adaptability need 

establishment. University and CGIAR center collaborations require strengthening. 

Open-access data systems integrating satellite imagery, meteorological data, and local observations enable 

better decision-making. Living lab approaches support iterative monitoring and adaptive management. 

12.6.2 Technology Transfer 

Regional partnerships under SAARC and BIMSTEC frameworks can accelerate innovation diffusion. 

University, CGIAR, and agritech startup collaborations bridge research-to-field gaps. South-South 

cooperation with Vietnam's Mekong Delta and small island states offers learning opportunities. 

12.7 Multi-Stakeholder Partnerships 

12.7.1 Collaborative Ecosystem Development 

Climate-resilient agriculture requires coordinated multi-stakeholder approaches. No single actor can deliver 

transformation at scale. Public-private partnerships drive technology deployment, value chain development, 

and market access. NGO engagement supports community mobilization and last-mile connectivity. 

Regional cooperation on coastal ecosystem services, disaster preparedness, and technology exchange needs 

strengthening. International partnerships with CGIAR centers and research institutions provide technical 

expertise. 

12.7.2 Private Sector Integration 

Private sector engagement in input supply chains shows growth potential. Better integration into adaptation 

planning requires policy attention. Agritech incubators and startup accelerators should focus on youth-led 

solutions while ensuring smallholder accessibility. 

12.8 Monitoring and Adaptive Management 

Progress Tracking Systems: Systematic monitoring ensures effectiveness and accountability. CRA-

specific indicators aligned with SDGs and NDCs require development. Transparent reporting and feedback 

loops build stakeholder trust. Performance-based evaluation systems should link funding to measurable 

outcomes. 
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Real-time monitoring enables rapid course correction. Adaptive management systems respond to 

implementation challenges and changing environmental conditions. 

12.9 Implementation Roadmap 

12.9.1 Phased Strategy 

Transformation requires carefully sequenced implementation. Short-term actions (1-3 years) focus on 

institutional establishment and pilot scaling. Medium-term goals (3-7 years) target 50% CSA adoption in 

high-risk districts. Long-term vision (7-15 years) aims for 80% climate-proofing of coastal agricultural 

systems. 

12.9.2 Geographic targeting strategy: 

• District-level vulnerability mapping guides prioritization 

• Demonstration clusters precede district-wide expansion 

• Public-private partnerships scale input supply and technology dissemination 

• Cross-sectoral integration aligns agricultural resilience with disaster risk reduction 

12.9.3 Resource Requirements 

Investment priorities include infrastructure development, technology transfer, capacity building, and 

community adaptation initiatives. Sustainable financing models should reduce external funding dependence 

while maintaining climate resilience investment. 

12.10 Conclusion 

Bangladesh's coastal agriculture embodies both climate vulnerabilities and adaptation opportunities. 

Existing experience with community-based solutions and institutional development provides 

transformation foundations. Integrated approaches across policy, technology, finance, community 

empowerment, research, partnerships, and monitoring offer pathways to climate resilience. 

Success depends on sustained political commitment, adequate resource allocation, and participatory 

approaches proven effective in coastal communities. Coordinated stakeholder effort and evidence-based 

adaptation can position Bangladesh's coastal agriculture as a global climate resilience model while protecting 

livelihoods and contributing to food security. 
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