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Bangladesh Country Climate and Development Report 2022:  

Environment, Natural Resources & Blue Economy (ENB) Background Note 
 

The following are complementary data, rationale, and additional thematic insights to the World Bank’s 

Bangladesh CCDR 2022 to serve as further context.  This note is organized by corresponding thematic links 

to climate change impact. The following themes offer context and complementary insight to chapters 

within the CCDR: 

 

1. Natural Capital, Landscape-based Approaches, and Forests 
1.1. The case for scaling up natural capital, landscape-based approaches, and forests for cost-

effective climate resilience, carbon sequestration, and ecosystem services. 

1.2. Resilient livelihoods through af/re-forestation in the coastal areas, islands and degraded 

areas, mangroves, and restoration of deforested and degraded forests 

 

2. Pathways for Sustainable Fisheries and Aquaculture Management 
2.1. The impact of climate change on Bangladesh’s marine and aqua-fisheries future and on 

livelihoods 

2.2. Potential interventions  

 

3. Climate Change and Air Quality Management (AQM) 
3.1. The case for clean air as climate mitigation of short- and long-lived air pollution 

3.2. Climate co-benefits through the implementation of a Clean Air Program  

 

4. Decarbonization and Green Interventions for Industry 
4.1. Green interventions for investments in industrialization, and prioritizing high-polluting and 

high-emitting sectors 

 

5. Promoting Green Growth Principles 
5.1. Improved environmental risk management, regulatory systems, and monitoring  
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1. Natural Capital, Landscape-based Approaches, and Forests 
 

Bangladesh Context and Problem Statement: 

Bangladesh has several key natural assets, including two thirds of the Sundarbans, the largest remaining 

area of mangroves in the world, in the southwest, the Chittagong hill forests in the east, and the unique 

seasonal wetlands (Haors) in the northeast region. 60 percent of the country is cropland (FAOSTAT, 2018). 

Climate change, pollution, overexploitation of resources, and rapid urbanization are degrading natural and 

managed ecosystems and posing an increasing threat to livelihoods, especially for the rural poor (Rasul and 

Thapa, 2004; Miah et al., 2010; Abdullah-Al-Mamun et al., 2017). Despite this, nature-based solutions are 

not well integrated into national policies (Islam et al., 2021), partly due to the lack of awareness of their 

benefits (Huq et al., 2017). 

 

Status of Bangladesh Forests. Forests of Bangladesh provide essential provisioning and regulating 

ecosystem services, including carbon storage and emissions offsetting, but the forest cover has been 

steadily declining.  Forest areas are concentrated in the southwestern (Sundarbans), and north and 

southeastern flanks (Hill Forests) of the country, with small patches of Sal (deciduous) Forest in the central 

and northwestern regions. About half of the remaining 1.5 million ha of forest land is under natural forests, 

mostly in Sundarbans, while the rest is either degraded or deforested or under various kinds of plantations 

(BFD, 2016). There are at least 19 million people who depend directly on forests for their livelihoods and 

another 19 million who depend on them indirectly (Rahman & Ahmed, 2016). Contribution of village forest 

income to total household income varies from 8.9% to 18.6% (Rahman 2011b). However, natural forests 

are under pressure from illicit felling, encroachments, shifting cultivation and conversion to other land uses. 

From 2010 to 2015, mangrove forests declined by 2 percent; Sal Forest by 20 percent; Hill Forest by 23 

percent; and Bamboo Forest by 83 percent. The nearly 695,000 ha of unclassified state forest (USF) in the 

Chittagong Hill Tracts districts have been degraded by shifting cultivation and other factors. Use of these 

areas are regulated by district administrations and large parts of the USF have been leased out for non-

forest use purposes. Forests in Bangladesh are presently carbon positive (0.37 million tCO2e/year). 

Restoration, afforestation, and restoration can help to reverse the trend and make forests a carbon sink. 

 

Status of Biodiversity. Despite large endowment, the biodiversity has been dwindling. Bangladesh is 

endowed with a vast variety of flora and fauna due to its unique geophysical location, with the Bengal Tiger 

as its most iconic biological heritage. It is estimated that the country has nearly 7000 endemic plant species, 

113 mammals, 628 birds, 126 reptiles, 22 amphibians, 708 species of fish and 2493 species of insects. 

Despite legislative efforts and programs, biodiversity has continued to decline due to deforestation, 

degradation of natural forests and natural habitat destruction. The IUCN (2016) considers that 2 percent 

of the country’s species are regionally extinct, 3 percent are critically endangered, 11 percent are 

endangered, 9 percent are vulnerable, and 6 percent are near threatened. Forest Department assessed the 

risk of extinction (Red listing) for 1,700 wildlife species in 2015 and has recently started a similar assessment 

for 1,000 plant species.  Thirty-one species are categorized as extinct from the country, while 390 species 

(29% of the total species assessed) are under the threatened categories. Apart from the Sundarbans, and 

a few large water bodies, no biome provides adequate habitat to the native species of wildlife (BFD, 2016). 
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According to the Environmental Performance Index1, in 2020 Bangladesh ranked 124th out of 180 countries 

in biodiversity and habitat category2, which represents a slight improvement over the previous year, but 

continues to stand low overall.  

 

The case for scaling up natural capital, landscape, and forests for cost-effective climate resilience; carbon 

sequestration, and ecosystem services. 

 

Protecting and restoring mangrove forests is particularly important as they trap carbon-rich sediment 

amongst their roots, as well as storing carbon in biomass. Carbon storage is estimated at 219 tC/ha 

(Rahman et al., 2017) to 257 tC/ha, of which 63% was below ground in the soil and roots (Abdullah-Al-

Mamun et al., 2017). However, the global average for oceanic mangroves is estimated as 400 tC/ha, 

suggesting that mangroves in Bangladesh could be relatively degraded (Chow, 2018). Mangroves are 

estimated to sequester carbon four times faster than mature land-based forests, offsetting 1.5% of 

Bangladesh’s fossil fuel carbon emissions in 2014 or 10% from 1997 according to different estimates. 

Literature highlights conversion to aquaculture as a threat, as it requires excavating at least 2m of sediment, 

which can release 70 tC/ha of carbon (Chow, 2018). 

 

Furthermore, Bangladesh is one of the most vulnerable countries in the world to coastal hazards (Shi et al., 

2016). A large proportion of the population live in low-lying coastal areas on a funnel-shaped delta with a 

high tidal range, putting them at high risk from cyclones and storm surges (Das et al., 2010; Rahman et al., 

2019) which cause extensive wind and flood damage. In addition, coastal areas are often lost to erosion, 

and suffer from salinization of groundwater and agricultural land due to seawater intrusion and frequent 

flooding.  

 

Mangroves have provided a natural barrier to coastal hazards for centuries. They are estimated to protect 

1.1 million to 3.5 million people in Bangladesh from coastal flooding during cyclones (Akber et al., 2018), 

avoiding damage worth at least US$1.56 billion per year on average (Menéndez et al., 2020). Villages 

protected by mangroves had only about half of the monetary loss from flood and wind damage associated 

with cyclone Sidr, compared to other villages (Akber et al., 2018). Even a 100 m deep coastal shelterbelt of 

healthy mangroves can reduce storm surge velocity by up to 92%, protecting embankments from costly 

damage (Dasgupta et al., 2019), and a double shelterbelt of mangrove and Casuarina trees, 200–300 m in 

depth, can reduce storm surge height by up to 22% and velocity by up to 49% (Das et al., 2010). 

 

In Bangladesh, ecosystem-based solutions (overarching, holistic approach) are typically not factored in 

policy formulation and implementation; and preference is given to hard engineering solutions over nature-

based solutions. A review of key national and sectoral development and climate change policies found that 

although ecosystem-based interventions to strengthen climate resilience are considered in most of them, 

especially at the top strategic level, it is largely ignored at the policy formulation and implementation stage 

where priority is given to engineered approaches such as concrete dams and embankments (Huq et al., 

2017). Smith et al. 2021 reviewed 329 climate change adaptation projects and found that only 38 were 

 
1 Wendling, Z. A., Emerson, J. W., de Sherbinin, A., Esty, D. C., et al. (2020). 2020 Environmental Performance Index. New Haven, 
CT: Yale Center for Environmental Law & Policy. epi.yale.edu 
2 The Biodiversity and Habitat category assesses countries’ actions toward retaining natural ecosystems and protecting the full 
range of biodiversity within their borders 
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related to ecosystem interventions and of these 14 were river dredging; the rest dealt with commercial 

forestry. Neither of which are considered nature-based solutions as they may have adverse biodiversity 

impacts. All sectoral development policies except the coastal sector largely ignored the potential for 

ecosystem-based approaches. Smith et al. 2021 concluded that there was an institutional and cultural bias 

towards hard engineering adaptation options, and lack of awareness of the potential of Nature-based 

solutions amongst policymakers, compounded by top-down decision-making, bureaucracy, lack of 

stakeholder engagement and corruption. 

 

The greatest solutions to a changing climate can be found in nature. Nature-based solutions (NBS) are a 

specific type of natural capital investment, defined as actions to protect, sustainably manage, and restore 

natural and modified ecosystems in ways that address societal challenges effectively and adaptively, to 

provide both human well-being and biodiversity benefits (Cohen-Shacham et al., 2016). It is an umbrella 

concept that includes restoration, management, and rehabilitation measures, as well as conservation of 

ecosystems that enhance nature’s contribution to people (IPBES, 2019; Van der Esch et al., 2021). NBS is 

one of the key priority areas for the World Bank Group as it aims to prioritize adaptation and resilience on 

several fronts as part of its new Climate Change Action Plan (2021-2025). Overall, investments in natural 

capital through NBS increase the ecosystem services they provide, which contribute to human and societal 

well-being. As such, they are both ‘people-centric’ and ‘nature-centric’ and have the potential for 

transformative change (Palomo et al., 2021). 

 

NBS contribute to both mitigating climate change (e.g., carbon sequestration through afforestation and 

reforestation and soil carbon sequestration) and halting and reversing biodiversity loss (e.g., protecting, 

managing, and restoring forests and wetlands). Seddon et al. (2019) estimate that NBS could provide 

around 30% of cost-effective climate mitigation that is needed by 2030 to stabilize warming to below 2 

degrees C. Furthermore, NBS contribute to reducing physical risks (e.g., restoring mangroves or building 

artificial wetlands to reduce flooding and mitigate storm damage), achieving food and water security (e.g., 

adopting regenerative approaches to agriculture, managing watersheds to provide clean water) and 

improving public health and well-being (e.g., urban greening to reduce air pollution and improve mental 

health). At a global level, the cost-effectiveness of scaling-up investments in NBS is clear. According to the 

Global Commission on Adaptation, the global benefits of protecting mangroves are over five times the cost, 

considering they protect 15 million people from flooding per year. NBS are also an important strategy to 

prevent future pandemics, as they address some of the underlying drivers (IPBES, 2020; UNEP, 2021). 

Sustainable land management, coordinated and optimized on landscape scale, can enable the multiple 

objectives to be realized simultaneously. Under SUFAL, the World Bank is restoring, replanting, and 

improving forest management on 80,000 ha that would result in 33 million tons of CO2-equivalent carbon 

sink. 

 

Resilient livelihoods through afforestation and reforestation in the coastal areas, islands and degraded 

areas, mangroves, and restoration of deforested and degraded forests. 

 

Decarbonization in forestry. According to the Bangladesh Forest Department,3 current emissions from 
forest lands (due to degradation) stand at 1.17 million tCO2e/year, while sequestration is 0.81 million 
tCO2e/year. This results in a total gap or positive emission of 0.37 million tCO2e/year. However, under 

 
3 Reference Level for REDD+ under the UNFCCC 
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various plans and programs the Government committed to increase both the forest cover and tree cover 
of the country. Through its 2020 Nationally Determined Contributions (NDC)4, the Government committed 
to bring more than 450,000 ha of degraded forest lands under restoration and afforestation. If 
implemented, this will turn the overall forestry sector from an emitter to a sink, with 5 million tons of 
additional carbon sequestration, opening options for carbon financing.  The Government is also committed 
to increase the tree cover of the country from 22.37% (2014) to 24% in the next 5 years. The Bangladesh 
National REDD+ Strategy (BNRS, 2022)5 aligns with the Country’s SDG target of achieving 16% forest cover 
by 2030. To reach this national goal, the BNRS aims to protect and conserve 1,269,070 ha of existing forest, 
reforest 637,259 ha and restore/enrich 173,498 ha of degraded forests. To reach the BNRS target of 16% 
forest cover 75,587 ha of forest lands needs afforestation/reforestation/enrichment and protection each 
year for the next 15 years. Rehabilitation of degraded hill forest (semi-evergreen) ecosystem is essential to 
fulfil the national and international commitments of the government to increase the forest cover and turn 
the overall forest sector from emitter to sink.   
 
Mangroves and coastal greenbelts for coastal resilience and adaptation: Bangladesh Space Research and 
Remote Sensing Organization (SPARRSO) in 2019 identified approximately 90,000 ha of newly accreted tidal 
mudflats in the estuaries and coastal Bangladesh (Figure 1 below), out of which at least 70,000 ha are 
available for coastal mangrove afforestation. Bangladesh Forest Department (BFD) is developing 15-17 
thousand ha of coastal mangrove plantations6 under SUFAL, with an additional 20,000 ha with the financial 
support of GCF. However, a large area of 35-40 thousand ha of mudflats still needs to be planted with 
mangrove, potentially sequestrating about 30 million tons of carbon in the next 25 years and providing 
other ecosystem services. Coastal greenbelts are proven to effectively reduce the height and energy of 
storm surge and strong winds associated with tropical storms,7 especially when blended with other hard 
measures, hence providing both resilience and mitigation co-benefits. Under the Climate Resilient 
Participatory Afforestation and Reforestation Project, the Bangladesh Forest Department has proposed 
126,748 hectares of land for Greenbelt with varying width necessary to protect the coast.8 If implemented, 
this amount of afforested land will sequestrate more than 40 million tons of carbon by year 2025 (Table 1). 
    
Table 1. Indicative costs and carbon sequestration benefits of afforestation/reforestation options 

Afforestation/reforestation Area (ha) Investment cost (US$) Carbon sequestration 
volume in 25 years 

Mangroves in newly accreted 
coastal island 

40,000 25 million 30 million tons 

Coastal Green Belt 126,000 190 million 80 million tons 

Hill Forest in Chittagong  250,000 300 million 120 million tons 

 
 
 

 
4 https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Bangladesh%20First/NDC_submission_20210826revised.pdf  
5 GOB.2022. Bangladesh National REDD+ Strategy (BNRS): 2016-30. Bangladesh Forest Department, Ministry of Environment, 

Forest and Climate Change, Government of the People’s Republic of Bangladesh, Dhaka, Bangladesh 
6 SUFAL 
7 Research on Assessment of effectiveness of Mangrove Forests for Coastal Protection against Cyclonic Storm Surge; 

Bangladesh, 2017 & Mangroves as a Protection from Erosion and Coastal Flooding in Selected West African Coastal Countries, 
2022 

8 Technical Study for Mapping of Potential Greenbelt Zone in the Coastal Regions of Bangladesh 

https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Bangladesh%20First/NDC_submission_20210826revised.pdf
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Figure 1. Newly accreted tidal mudflats in the estuaries and coastal Bangladesh  
 

 
 

Source: Bangladesh Space Research and Remote Sensing Organization (2019) 
 

Some specific recommendations for nature-based solutions in Bangladesh are as follows: 

 

Nature Based Solutions Recommended Intervention 

Ecosystem-based 
adaptation solutions 

Green belts focused on coastal areas and riversides, protecting, and restoring 
forests to reduce the impacts of floods and landslides; building embankments 
to ensure protection from wave erosion9 

Ecosystem-based 
livelihoods 

• Support systems and compensation schemes based on ecosystem service 
valuation (e.g., payments for ecosystem services) 

• Sustainable natural resource management 

 
9 According to estimates from the World Bank SUFAL project, mangrove and non-mangrove greenbelt development on about 
127,000 ha is estimated to cost roughly 250 million USD 
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Ecosystem restoration and 
conservation 
 

• Strengthening and expanding the coverage of submersible embankment 
systems 

• Sustainable sediment management mechanism to enhance river and 
wetland systems 

• Afforestation to reduce the impact of storm surges and enhance delta 
development in the face of sea-level rise 

• Rainwater harvesting mainly involves engineered options such as 
installation of rooftop tanks. However, a study in the Barind Tract 
described how re-excavation of silted-up ponds and beels (permanent 
wetland waterbodies) allowed rainwater storage and infiltration to 
recharge a depleted aquifer, so that the community now has water all 
year round rather than only for 4–5 months of the year (Rahaman et al., 
2019). 

Ecotourism Ecotourism in selected areas for new employment and revenue generation 
which can be tied with conservation and natural resource management 

 
 

Some recommendations for the institutionalization and implementation of nature-based solutions are as 

follows: 

 

Implementation Action Recommended Measures 

Government’s project 
design guidelines 

NBS to be included in government’s project design guidelines so that 
ecosystem-based approaches are always considered in development projects 

Develop policy and tools for resilient landscape approach for strengthening 
spatial planning in coastal and wetland ecosystems. Support spatial planning to 
guide future development reducing pressures on ecosystem services while 
generating opportunities for fiscal development, creating green jobs, building 
resilient economies, and facilitating adaptation.  Support national regional land 
use planning that considers the value of ecosystems as Bangladesh urbanizes. 
 

To increase the resilience of the traditionally poor forest dependent 
communities and expand carbon sinks, Bangladesh needs to scale up 
landscape restoration through combination of avoided deforestation, 
reforestation/ afforestation, and expansion of trees outside of forests areas in 
plain and hill forest areas. While this is valid throughout all regions of the 
country, Chittagong Hill Tracks and Sundarbans are of particular significance 
from carbon storage potential perspective. 

 Develop, plan and implement multi-sectoral NBS approaches that meet 
climate and developmental needs 

Investment Plan for 
Sundarbans 

Develop and implement a prioritized resilience investment plan that includes: 

• Climate resilience natural resource management 

• Enhancing the health of protected areas and biodiversity 

• Ecotourism 

• Sustainable fisheries management practices 

• Sustainable livelihoods for forest dependent and climate vulnerable 
communities 
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• Building resilience to environmental shocks through improved climate 
services and early warning systems  

Develop a joint regional investment plan between Bangladesh and India for 
resilient Sundarbans 

 

Figure 2. Examples of Integrating Nature into Key Economic Sectors 

 

 
Source: World Bank. Unlocking Nature-Smart Development (2020) 

 

  



 

 10 
Country Climate and Development Report: Bangladesh Background Note 

Figure 3. Conventional vs. nature-based coastal defense measures 

 

 
Source: Temmerman et al. (2013) 

Note: Blue arrows indicate the increase/decrease of storm waves, storm surge and sea level (as specified); 

red arrows indicate the need for maintenance and heightening of dykes/embankments/sea walls with sea-

level rise; and brown arrows indicate land subsidence 

 

Figure 4. Collapse of ecosystem services could cause Bangladesh to lose 20% of its 2030 GDP and 78% of 

the earnings of unskilled labor 

 
Source: World Bank. The Economic Case for Nature (2021) 

Note: “Other” refer to indirect interaction effects caused by the collapse of ecosystem services 

  



 

 11 
Country Climate and Development Report: Bangladesh Background Note 

2. Pathways for Sustainable Fisheries and Aquaculture Management 
 

Bangladesh Context and Problem Statement: 

Fisheries, and aquaculture, is a historically important sector that plays a significant role in the 

socioeconomic and cultural lives of people of Bangladesh. It contributes 3.53% to Bangladesh’s GDP and 

contributes 1.39% to national export earnings (Habib, 2021). Bangladesh ranked 3rd in the world in inland 

fish production, 5th in aquaculture production, and 11th in marine fish production (FAO, 2018). 

Consequentially, it is also one of the largest exporters of fish and crustacea - making it a significant player 

in the global fisheries supply chain. As Bangladesh inches towards its middle-income status while balancing 

its sustainability agenda, it must pay special attention to its fisheries and aquaculture sector and its blue 

economy (Bir et al., 2020). 

At least four external drivers are likely to impact ocean economy and the fisheries sector in Bangladesh: 

demographic change, global markets and economy, science and tech, and climate change (Patil. Et al, 2018). 

The impact of the climate change and environmental degradation significantly impacts the fisheries 

industry in Bangladesh, and thereby the entire value chain attached. Using an indicator approach, a 

comparative analysis of vulnerabilities of 132 national economies to prospective impacts of climate change 

on their capture fisheries shows Bangladesh as one of the four most vulnerable nations (Allison et al., 2009). 

The study finds the impacts include loss of habitat conditions, disease outbreak, disrupted migratory 

patterns, change in reproductive routines, and diminished reproductive rates. 

Trends in the Fisheries Sector in Bangladesh: The fishing industry in Bangladesh had been once dominated 

by open capture fisheries. It is however in a slow decline due to over-fishing and subsequent loss of ichthyo 

diversity, extinction of certain species or rarely catching others (Pokrant, 2019). There is also the loss of 

fishing grounds to agriculture, river siltation, road and embankment building, industrial, domestic, and 

agricultural pollution of waterways, and upstream water diversions in Bangladesh and in adjacent state that 

stymies the growth of the industry. On the other hand, the expansion of export-oriented shrimp farming 

has social and environmental costs; it has displaced private agricultural and publicly owned land, increased 

salinization of soil and water, disrupted local markets for labor, and increased local power and wealth 

differentials (Pokrant, 2019). Therefore, a holistic approach to greening the fisheries value chain is 

necessary to mitigate the negative externalities of expansion of the sector. At the same time, cross-sectoral 

and multi-dimensional approaches should be taken to ease the impacts of climate change on fisheries. 

Impact of Climate Change on Bangladesh’s Marine and Aqua Fisheries and related Livelihoods 

The impact of climate change on fisheries, aquaculture and mariculture can be observed and assessed 

from two broad categories: freshwater aquaculture and marine aquaculture. The impacts of changing 

temperature and weather patterns on these farming techniques vary, with negative impacts highlighting 

areas of concern and apparently positive impact demonstrating scope for novel adaptive strategies. 

 

Freshwater Fisheries: 

Impact of CC on freshwater culture fisheries maybe negative: Fishes are poikilothermic animals that are 

incapable of regulating their body temperature. Their physiology including their growth, reproduction and 

activities are affected by the change in temperature, rainfall, and hydrology (Ficke et al., 2007). Increase in 

temperature leads to higher physiological activities that require higher concentration of dissolved oxygen 
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in water. However, the level of soluble oxygen is inversely related to temperature and salinity (Weiss, 1970). 

Decreased dissolved oxygen in water reduces the growth rate and reproductive output of culture species. 

Therefore, unmitigated climate change along with policy inaction to mitigate its impact in the sector will 

affect Bangladesh’s aquaculture production (MoEF, 2010). 

Impact on open water fisheries resources: Increase in floods resulting from changed weather patterns 

expands fish habitat and through proper adaptation methods can boost up production of inland fisheries. 

Regular flooding ensures reproductive success of the fish species (MoEF, 2010). However, in winter the 

increase of evapotranspiration and reduction of the volume and favorable fish habitats, increases the fish 

kill and challenge the survival of open water fishes including the follow year spawning broods. In a 2° 

temperature increase scenario in the Ganges, Bramhaputra and Meghna rivers shall increase 10% 

precipitation and 19%, 13%, and 11% increase in river run-off respectively, leading to higher nutrient levels 

in the floodplain areas and productivity, thereby extending the feeding ground of fish (Mirza and Dixit, 

1997). A monsoon stocking program can revolutionize fish production. Increased run-off creates flooding 

and destroys aquaculture infrastructure and reduces the closed water aquaculture production. Open water 

fisheries may face the critical issue of aquatic macrophyte, the growth of which is stimulated through 

temperature increase. Macrophytes can decrease the productivity of water, reduce fish habitat and oxygen 

supply – leading to fish kill (Kankaala et al., 2002). 

 

Marine Fisheries: 

In coastal areas, increase in soil salinity and sea level rise has both positive and negative impact on shrimp 

and other brackish water fish and shellfish. The increase in salinity intrusion, including sea level rise, exceeds 

the expected salinity levels required for freshwater fish production. While this salination is harmful for 

freshwater production, it enables catching and cultivating brackish and marine species. Coastal region of 

Bangladesh is an important location to cultivate Penaeus Monodon (Indian Tiger Shrimp), which reaches 

maximum growth at 5-25 ptt salinity (Chanratchakool, 2003). Increased salinity expands the area for the 

tiger shrimp growth. However, this species is highly susceptible to diseases. Other species like Penaeus 

Indicus (Indian White Shrimp) and Penaeus Vannamei (Western White Shrimp), can tolerate 42 ppt and 0.5-

45 ppt salinity respectively, making them viable alternatives to the tiger shrimp. While the P. Indicus former, 

cultivation of P. Vennamei maybe increased in the cultivation mix for its higher production and disease 

resistance capacity. Other recommended species include Chanos Chanos (Milk Fish), Mugil Cephalus 

(Mullet), and Tipalia Nilotica (Tilapia). 

Loss of nursery ground of marine fish species in Sundarbans is concerning. Climate change related sea-level 

rise and increase in frequency of hydrometeorological calamities have direct impact on the Sundarbans, 

the mangrove forest which shields the mainland from collision against tropical storms and surges. The 

forest also offers nursing ground for over 120 species of fish caught by commercial fishermen. Such loss of 

habitat for aquatic fauna would affect the local economy (Chowdhury et al., 2010). A targeted approach 

towards marine life conservation as well as preservation of livelihood of forest communities is imperative 

for sustainable growth of the fishing economy. 

Open capture fishing in the Bay of Bengal will be disrupted because of change in temperature and pH levels. 

An average of 50-80% increase in sea surface area is projected to increase, resulting in disruption in 

distribution pattern of some fish species which migrate to higher latitude in favor of cooler places. Increase 
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in atmospheric CO2 levels change the pH levels affecting the fish embryos health, which are more sensitive 

to pH levels and dissolved CO2 than juvenile and adult fish (Brown and Sadler, 1989). It therefore affects 

the marine fish physiology. Disasters, induced and aggravated by climate change, lead to loss of critical 

habitat often cause a temporary decline in growth and production of some fish species and disturb the 

regime for fish community – as observed post- cyclone Sidr and Alia affected coastal fisheries and fishing 

grounds (Wilson et al., 2006). 

Socioeconomic Impact of Climate Change in the Fishery Industry of Bangladesh: 

Fishers and fish farmers are considered highly vulnerable to climate change impacts, are officially 

recognized as important in ensuring the nation’s food security and are included as one of the pillars of 

national climate planning. A long-term, sustainable approach towards a sustainable blue economy is 

imperative to ensure the country’s food security and broaden its export base. The health and growth of the 

industry has implication on Bangladeshi economy as well as the socio-economic lives of its population. Fish 

provides over around 60% of animal dietary protein demand of the people. It plays an important role in 

providing nutrition, health, and food security of the country (MoEF, 2010).  

The Climate Change and Fisheries and Livestock Information Brief (MoEF, 2010) highlights the following 

impacts of climate change on fisheries, aquaculture, and the fishing communities that need to be 

considered and mitigated to ensure sustainable and growth of the sector: 

Effects on Reproduction and Growth: Erratic and irregular rainfall and change in temperature affect 

the readiness, maturity, and gonad development of fishes in breeding season. Higher water 

temperature brings changes in physiology and sex ratios of fished species, changes the timing of 

spawning, migration, and/or peak abundance, as well as change in timing and levels of productivity, 

ultimately leading to reduced production of target species in marine and freshwater systems. 

Effects on Species Composition, Abundance, and Distribution: Increased salinity and change in 

water quality can instigate change in species composition and distribution in coastal areas. Change 

in seasonable abundance of individual fish also affects fish culture practices in the vulnerable areas. 

Effects on Aquaculture: Change in temperature increases risk of disease outbreak and may cause 

economic losses in coastal areas. Organic culture area may shrink due to reduction in natural 

productivity of water and increase supplementary feeding practice can ultimately cause diseases 

and degraded habitat. Increase of disaster events will damage culture farms more frequently. 

Effects on habitat quality and migration routes: Increased inundation and erosion leading to 

destruction of natural habitats and therefore breeding sites. Changes in water levels of wetlands 

and in dry water flows in rivers leading to diminished productivity resulting in changes in migration 

patterns. 

 

In addition to negatively affecting the growth and production of fished species, climate change and 

environmental degradation also causes physiological harm to land and the socioeconomic lives of the 

fishing communities:  

• Increased salinity in shrimp culture in coastal areas is likely to leads to destruction of pasturelands; 
crops production is likely to be hampered as saline-led diseases appear. 
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• The rise in temperature, altered weather patterns, and fluctuation of rainfall in Barind region is 
likely to cause habitat destruction. The production of inland capture is likely to subside due to loss 
of 10% of area. 

• Change in migratory routes of certain species is predicted and production of pelagic fish due to 
upwelling may result in negative change in food chain. 

• Variation in precipitation, frequent droughts, or floods, decrease in predictability of dry and wet 
season may lead to reduced opportunities for inland fishing operations and livelihood, including 
farming, fishing, and aquaculture as a component of rural livelihood systems. It may cause damage 
to productive assets, reduced capacity to plan seasonal livelihood activities. 

• Livelihood will be greatly affected for coastal communities due to fewer days at sea and increased 
risk of accidents as well as damages to aquaculture installations, like shrimp hatcheries for example. 
Cost of adaptation may increase as well as rise in operational expenses - making aquaculture less 
profitable as a vocation. 

• Sea-level rise, increased waterlogging, and congested drainage from rainfall may cause expansion 
in coastal polders, affecting shrimp culture, loss of production and loss of income for farmers. 

 

Pathways for Sustainable Fisheries Resource Management: 

Policy Regimes: A whole-of-government policy regime and targeted governmental interventions can play 

complimentary roles in amplifying the positive socioeconomic impacts of the push-factors that impact 

growth of the fisheries industries and mitigate their negative externalities. A mechanism for that could be 

developing systems of performance monitoring and measurement targeted development agendas. 

Evidence-based Interventions and Sanctions: Lessons on fisheries resources management could be drawn 

from studies conducted on the impact of “carrot-and-stick” policies in hilsha fishery management (Blandon 

et al., 2016). Bangladesh’s Hilsha fishery management system was designed to enable impoverished fishing 

communities to have earning while abstaining from fishing the depleting stock of the Tenualosa Hilsa. The 

reward, also referred to as “payment for ecosystem services” comes in form of 40 kilograms of rice per 

household monthly for the four months when catching spawning Hilsha and juvenile Hilsha is illegal. The 

study observed mixed results, wherein compensation schemes appeared to have improved livelihoods but 

may not have incentivized regulations compliance. Moratorium of hilsha fishing increased abundance a 

decline in habitat suitability may have been obscuring the benefits. Learnings from similar studies maybe 

implemented in existing fisheries management systems. 

Adaptation: Bangladeshi fishing communities has for long utilized traditional adaptation methods to 

counter the impacts of seasonal flooding or soil erosion. However, in the face of changing climate, 

traditional adaptation methods need to be reassessment. Salt tolerant species can be identified for 

aquaculture in waterlogged areas and ponds to expand pisciculture and mariculture in coastal regions. 

Using novel technology and mechanization of fishing methods will enable more effective fishing practices. 

To make the processes greener and more resilient, protection again pond floating, mechanization of boats, 

and income diversification of fisherfolk could be considered.  
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3. Climate Change and Air Quality Management 
 

Bangladesh Context and Problem Statement: 

Focus on the Short-Lived Climate Pollutants Black Carbon and Methane 

Using the different methodologies applied in two IPCC Assessment Reports (AR-2 from 1995 and AR-5 from 

2014) that assess Global Warming Potentials over 100 years (GWP 100), out of the referred 220-235 million 

tons (MT) CO2 e GHG that Bangladesh emitted in 2018, about 88 MTs (37-42 %) was CO2, 87-114 MTs (41-

48 %) CH4 and 35 MTs (15-17 %) N2O (left side in fig. J-1). If assessing GWP over 20 years (GWP 20), about 

20-26% was CO2, as much as 68-74% was CH4, and 6% was H2O (right side in Figure 5). 

In addition to the gasses originally included in the Kyoto Protocol, Bangladesh emitted a substantive 

amount of BC that have about 30 times higher GWP than CH4 and 1300 times higher GWP than CO2 (ref. 

AR-5). In 2018, applying GWP 100, Bangladesh emitted about 35-75 MTs CO2 e of BC (dependent on 

methodology applied in AR-2 vs.AR-5), which added 15-35% of Bangladesh’s GHGs. Applying GWP 20, BC 

added as much as 30% (AR-5) to 71% (AR-2) to its estimated GHG emissions. The inclusion of BC is therefore 

detrimental in determining Bangladesh’s GHG emissions and GWP in both 100- and 20-years perspectives.  

In the current AR-6 process (2022), an updated GWP of BC is still to be determined and included. While the 
GWP of CH4 has further increased, indicating that applying AR-6 methodology would increase Bangladesh’s 
2018 GHG emissions to be around 280 MT CO2 e, of which CH4 accounts for about 57%, there is still a 
continued scientific debate about quantifying the GWP of BC. Nevertheless, the information from AR-2 and 
AR 5 is that controlling emissions of SLCPs – both CH4 and BC, which together have the highest share of 
GHG – are critical in reducing GHG emissions and have both to be carefully addressed through 
incorporation in Clean Air Scenarios. 
 

Figure 5. CO2 eq emissions of CO2, CH4, N2O and BC for Bangladesh 2018 – Estimated GWP 100 (left) and  
GWP 20 (right) 

     
 
Although the emitting sources to CO2, BC and CH4 have similarities in the total number of sectors, their 
respective contributions differ quite substantively (ref. Figure 6). While main contributing sources to CO2 
are (i) power and heating plants, (ii) industrial combustion, (iii) residential combustion and (iv) industrial 
processes, residential combustion is by far the largest source to BC followed by agriculture, industrial 
combustion, and heavy-duty vehicles. For CH4, far the largest source is from agriculture while contributions 
from waste, residential combustion and fuel production & distributions are significantly smaller. This 
diversified mixture implies that the development and implementation of Clean Air Scenarios that enhance 
climate co-benefits will be complex. 
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Figure 6. Main Sources for CO2, BC and CH4 in Bangladesh, 2015-18 
 

     

 

Source: Estimated from World Bank South Asia Flagship study on Air Quality Management (forthcoming) 
 

The case for clean air as a climate mitigation of short- and long-lived air pollution: 

A clean air program for carbon dioxide (CO2), black carbon (BC) and methane (CH4) could result in 

significant co-benefits in Bangladesh, reducing GHG emissions while improving health outcomes. CH4 

emissions contributed approximately 42 percent of Bangladesh’s total GHG emissions in 2018 and Black 

Carbon (BC) contributes to 13 percent (IPCC AR 5, see annex J). Reducing PM2.5 emissions and ground level 

ozone (O3) levels would have a substantial impact on reduction of GHG emissions.  

 

A clean air program could reduce GHG emissions through targeted interventions in several areas: 

 

Emission Reduction Proposed Interventions 

Reducing CO2 emissions Interventions in: 
(i) power and heating plants (reduction up to 20 million tons of CO2 

emissions by 2030) 
(ii)  industrial combustion (in the 2041 scenario) 
(iii) industrial processes (both in the 2030 and 2041 scenarios) 

Reducing BC emissions Interventions in: 

(i) residential combustion (can reduce up to 30 kilo tons of BC 

emissions by 2030)  

(ii) agriculture 

(iii) heavy duty vehicles – diesel 

(iv) industrial combustion 

Reducing CH4 emissions Interventions in: 
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(i) agriculture (can reduce up to 768 kilo tons of CH4 emissions by 
2030) 

(ii) waste (can reduce up to 122 kilo tons of CH4 emissions by 2030 
and 540 kilo tons by 2040) 

(iii) residential combustion sector (can reduce to 150 kilo tons of 
CH4 emissions by 2030) 

 

The potential impacts of these interventions are illustrated in Figure 7 below, which compares a baseline 

to a scenario of BAU emissions and a scenario of clean air interventions.10 By 2030, the health co-benefits 

of a clean air program could reduce 50 percent of annual premature deaths, 11  while reduced SLCP 

emissions like BC and CH4 could improve crop yields across the heavily air polluted Indo-Gangetic Plain.12 

The sectoral pollution costs of a comprehensive clean air scenario that includes abatement of all relevant 

air pollutants as part of reaching WHO air quality IT standards for PM2.5 and O3 targets for 2030 (IT 1) and 

2040/41 (IT IV), are calculated to range from 10 billion in 2025 to 17 billion by 2040. While further analysis 

would be needed, annual costs of air pollution have been estimated at around 9 percent of GDP. 

Figure 7. Emissions Reductions by 2025, 2030 and 2040 under a Clean Air Program 

CO2 Emissions 

 

BC Emissions      CH4 Emissions 

 

 
10 Estimates from current CASs in the South Asia region. See UNEP (UN Environment Programme). 2019. Air Pollution in Asia and 
the Pacific: Science-Based Solutions (Summary + Full Report). Bangkok: UNEP. (link);  Amann et al. 2020. Where possible, 
additional climate scenarios and optimization of air pollution and climate scenarios can be presented by applying the “GAINS city” 
model in SAR countries and regions, including in Bangladesh. 
11 Based on a 2018 baseline. World Bank. (Forthcoming). South Asia Region Air Quality Management Flagship Study.  
12 Relative yield losses from high O3 concentrations are 7-12 percent for wheat, 6-16 percent for soybean, 3-4 percent for rice, 
and 3-5 percent for maize.     

http://www.ccacoalition.org/en/resources/air-pollution-asia-and-pacific-science-based-solutions-summary-full-report
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Climate co-benefits from the implementation of a Clean Air Program: Tailoring a comprehensive Clean Air 
Program for Bangladesh in line with the target achieving South Asia’s Clean 2030 Air Vision of reaching 
WHOs interim target (IT) I of 35 µg/m3 or better for PM2.5 (see map illustration in Figure 8 below)13 and IT 
IV of 10 µg/m3 for PM2.514 by 2041, will allow for substantive reductions in CO2, BC and CH4 as illustrated 
in fig. 20 (p. 77)15  

Reductions in PM2.5 concentrations through a Clean Air Program will have effects on warming agents (BC, 
CH4, HFCs, CO2, + CO) and cooling agents (SO2, NOx, NH3)16 and OC + VOC. However, the 3 main climate co-
benefits from implementation of a Clean Air Scenario in Bangladesh - CO2, BC and CH4 - are all warming 
agents 17 and reductions in these emissions will contribute to reduced temperature only.  

Health benefits through the implementation of a Clean Air Scenario by 2030 in Bangladesh will result in a 
yearly reduction of about 50% of premature deaths from air pollution18. Another benefit from reduced 
SLCPs emissions like BC and CH4 is improved food security. Clean Air Scenario that substantively reduce 
emissions of both BC and CH4 will improve the yield of main stable crops including in the heavy air polluted 
Indo-Gangetic Plain.19  

Figure 8. Climate co-benefits from implementing CAS in South Asia 

 
Source: World Bank (2022, forthcoming) South Asia Air Quality Management flagship study 

The sectoral pollution costs of a comprehensive Clean Air Program for Bangladesh (calculated as annualized 
investments + operating costs + fuel costs – cost savings) that includes abatement of all relevant air 
pollutants as part of reaching WHO air quality IT standards for PM2.5 and O3 targets for 2030 (IT 1) and 
2040/41 (IT IV), are outlined in table J-1 (the costs for CO2 are not included). The total cost of the Clean Air 
Program, covering all 11 outlined sectors that will achieve WHO IT 1 in 2030 and related climate co-benefits 
through reduction of CO2 emissions of about 20%, BCs emissions with about 80% and CH4 with about 25% 

 
13 Note that Bangladesh’s own PM2.5 standard is at present 15 µg/m3, which is in line with WHOs IT III. 
14 In addition, achieving WHOs O3 guideline value of 100 µg/m3 8 hour mean value by 2040/41 that is the main driver for 
reduction in methane/CH4 emissions.  
15 Estimates from current CASs in the South Asia region (UNEP/CCAC Asian Assessment (2019) and Amann et al (2020)). Where 
possible, additional climate scenarios and optimization of air pollution and climate scenarios can be presented by applying the 
“GAINS city” model in SAR countries and regions, including in Bangladesh. 
16 That is, the three main sources of secondary PM. 
17 By 2025 global temperature increase from reduced cooling agents is about 0.03° while temperature reduction from the 
warming agents is about 0.07°. By 2030, the difference is about 0.06 vs. 0.16. In longer-term, the temperature increase from 
reduction in cooling agents will be kept within a 0.1° increase while reduction in warming agents will decelerate from 0.16 
(2030) to around 0.43 (2050). UNEP, APCAP, CCAP “Air Pollution in Asia and Pacific - Science Based Solutions” (APAP). 
18 Based on a 2018 baseline (World Bank (2022, forthcoming) SAR AQM flagship study). 
19 Relative yield losses from high O3 concentrations are 7-12 % for wheat, 6-16% for soybean, 3-4% for rice, and 3-5% for maize.        
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is estimated to have a start-up cost of about USD 1.78 bio in 2020 (baseline year) and with an annualized 
cost of USD 13.6 bio) by 2030. This would amount to about 0.5% of Bangladesh’s GDP in the baseline year 
(2020) and about 1.75% of GDP in 2030.        
 
Table 2. Sectoral Pollution Control Costs of Clean Air Scenario for Bangladesh (USD micro) 

  2015 2020 2025 2030 2035 2040 

Power and heating plants 0 100 649 570 458 412 

Residential combustion 0 28 2879 2747 2813 2835 

Industrial combustion 0 0 1320 1615 1968 2397 

Industrial processes 0 2 40 967 1032 1095 

Fuel production & distribution 0 -14 820 1123 1433 1490 

Light duty vehicles 0 56 80 144 180 192 

Heavy duty vehicles-diesel 0 180 364 932 1514 1846 

Non-road machinery 0 34 74 150 191 201 

Agriculture 0 0 1303 1429 1372 1317 

Waste 0 1397 2302 3703 4455 4944 

Nonenergy use of fuels 0 0 224 224 224 224 

Sum 0 1781 10056 13603 15640 16953 
 

The challenge for Bangladesh is to sustain growth while rapidly reversing the degradation of air, water and 

soil quality causing rising burden of health costs and other vulnerabilities. Dhaka is affected by air pollution, 

water logging, poor waste disposal and traffic congestion, while Chattogram and Khulna face vulnerabilities 

linked to their coastal geographic location.  Low-income residents are more exposed to these risks and face 

inadequate water supply and sanitation, high population density, and poor housing quality. The health costs 

of air and water pollution have increased. The population-weighted annual average of PM2.5 for the eleven 

cities covered by air quality monitoring is 81 μg/m3 or eight times the WHO Air Quality Guidelines for 

annual PM2.5.  Population weighted rural ambient PM2.5 of 57 μg/m3 and nationwide ambient PM2.5 of 

64 μg/m3. As many as 81 percent of the population in Bangladesh used solid fuels as primary cooking fuels 

in 2019 (BBS/UNICEF, 2019), mostly wood and crop residues. Access to clean cooking fuels and technologies 

stands at only 23 percent of the population, with significant health impacts on women and children from 

high indoor air pollution. Less than 10 percent of the urban population is connected to a piped sewerage 

system. Only 10 percent of the 0.8 million tons of plastic waste produced annually is disposed of properly, 

with municipal waste collection rates of only 35 percent nationwide, which leads to increased pollution, 

compromised drainage systems and high incidence of vector borne diseases. Informal recycling of used 

lead-acid batteries (ULABs), including abandoned recycling sites, are major lead exposure hotspots in 

Bangladesh for workers and nearby residents.  A forthcoming assessment of the health impacts of pollution 

finds that over 275,000 people died in Bangladesh in 2019 from four environmental health risks: ambient 

and household air pollution (from exposure to PM2.5), lead exposure in adults, and inadequate drinking 

water, hygiene, and sanitation. Those environmental health hazards are also causing over 5.2 billion days 

lived with illness per year and impairing the cognitive development of children – i.e., an average of nearly 

seven IQ points per child over the child’s early years of life.  
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4. Decarbonization and Green Interventions for Industry 
 

Bangladesh Context and Problem Statement:  

Rapid economic development and population growth in Bangladesh have led to high pollution discharges 

(including greenhouse gases [GHGs]) and severe degradation of the country’s environmental quality and 

ecosystems. This is causing high economic costs to the country while threatening its competitiveness for 

sustained growth in the long run. The most visible pollution issues in Bangladesh are ambient air and river 

pollution and waste issues in major cities and industrial centers. Its key air pollutants are fine particulate 

matters with diameters that are generally 2.5 micrometers and smaller (PM2.5). The Department of 

Environment (DOE) estimated that in 2017–18, industries (mainly brick kilns), construction, and vehicles 

contributed to over 50 percent, 25 percent, and 12 percent of PM2.5 pollution in Dhaka, respectively. Key 

sources of water pollution are untreated and insufficiently treated municipal sewage and industrial 

effluents and improperly disposed wastes.20 The World Bank’s Country Environmental Analysis (CEA) in 

2018 (hereafter referred as the CEA 2018) estimates that in 2015, air and water pollution caused nearly 28 

percent of deaths in Bangladesh with economic costs of US$6.52 billion in urban Bangladesh and US$1.44 

billion in Dhaka alone, which are equivalent to 3.4 percent and 0.7 percent of the 2015 national GDP, 

respectively. Most recently, the World Bank estimates that in 2019, outdoor and indoor air pollution and 

lead exposure accounted for about 22 percent of all deaths in Bangladesh and cost about 12 percent of the 

country’s GDP. Studies also suggest that indoor air pollution disproportionally affects women exposed to 

carbon monoxide and PM2.5 pollution from solid fuels.21 

 

Air Pollution. Bangladesh air quality is rated unhealthy for an average of 114 days each year that is made 

worse by non-complying brick kilns that use wood for fuel. According to Environmental Performance Index 

(EPI), of the 180 countries Bangladesh ranks 166th in terms of ambient air quality. 

 

Water Pollution. The issues with water in Bangladesh aside from uneven supply is its quality. There is an 

ongoing deterioration of surface water and groundwater quality in terms of pollution and contamination. 

The surface water is polluted from the indiscriminate release of raw or inadequately treated industrial 

effluents into the country's rivers, solid waste dumping, and the lack or almost non-existent sewerage and 

municipal wastewater treatment facility. The country ranks 134th among 180 countries in terms of 

wastewater (Wendling et al, 2020).  A study investigating the barriers and difficulties faced by textile 

factories in the installation and operation of effluent treatment plants (ETPs) confirms observations of low 

willingness of companies to meet environmental compliance requirements and inadequate enforcement 

by government authorities. This is even made more difficult by the general unavailability of ETPs in local 

markets and high import tax (Sakamoto et al, 2019). 

 

Soil Contamination. The shallow tube wells provided by the government have exposed a large portion of 

the population to arsenic contaminated water.  There is also contamination from lead of groundwater and 

soil in urban areas mostly due to battery recycling activities. The country is reportedly at near bottom 

(172nd out of 180) when it comes to heavy metal contamination (Wendling et al, 2020). 

 

 
20 It is estimated that industrial sources contribute to over 60 percent of water pollution in Dhaka rivers. 
21 UNEP (United Nations Environment Programme). 2019. In Bangladesh, Women’s Right to Clean Air Starts in the Kitchen. 
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Recycling. The recycling industry in Bangladesh is significant and vibrant. It is done mainly through the 

unorganized sector, an informal network of waste pickers (both from primary disposal points as well as 

intermediate/final disposal areas), door-to-door collectors, primary and secondary dealers, and finally the 

recycling industries. Recyclable wastes (plastic, metal, glass, paper, and other materials) are recycled by 

small and medium sized industries using local and inefficient technologies in an unhealthy working 

condition (Yousuf et al, 2013). The recycling industry is driven by poverty. It provides livelihood to the many 

unemployed including a significant number of women. However, without statutory control, the industry is 

evidently fraught with serious occupational and community health and safety issues (Yousuf et al, 2013), 

and possibly child labor exploitation issues as children are also often involved.  

 

Green interventions for investments in industrialization and prioritizing high-polluting and high-emitting 

sectors. 

 

Half of the country’s population is dependent on microenterprises for their livelihoods, but because of the 

number of microenterprises, their cumulative environmental ramifications are of growing concern, 

especially when microenterprises of a particular type operate in clusters and are exposed to climate 

vulnerability. Micro, and Small and Medium Enterprises in developing countries such as Bangladesh are 

particularly vulnerable to climate change impacts but face more obstacles adapting to climate change than 

larger enterprises. Such obstacles include lacking information about climate risks for medium and long‐

term business viability, having low capacity to identify cost‐effective adaptation measures, having limited 

technical capacity to implement such measures, and lacking access to financial products adapted to their 

risk‐reward profile. The baseline study of 2017 shows on average only 3 percent of microenterprises from 

the manufacturing sector and 6 percent from the agribusiness sector are taking action to mitigate climate 

risks. Strengthening microenterprises’ resilience to climate change and related environmental stress is key 

to reducing the risk that may push numerous people back into poverty. 

 
Recommendations: Sustainable and climate resilient development depends on solutions that link the 

progress of economic and environmental goals. Export-led growth in Bangladesh has been primarily fueled 

by an abundant supply of low-cost labor and duty-free access to the EU and US markets. Environmental 

issues such as industrial pollution, climate change implications, physical degradation of the natural resource 

base, and ineffective enforcement of environmental laws negatively affect economic competitiveness. The 

increasing demand for a low carbon footprint in the supply chain, cleaner products and production 

techniques and the vital link between financial flows and environmental, social, and governance (ESG) 

standards will make it difficult for Bangladesh's export-oriented economy to develop its growth. Supporting 

industries and microenterprises to become environmentally friendly and resilient can have broad economic, 

social, and environmental benefits, help eradicate poverty, improve climate resilience, lead to lower carbon 

footprint, and contribute to shared prosperity. 

 
Enhance services and enabling systems for green interventions in industrial growth through: 

• Sensitize and create awareness on potential resource and energy savings they could achieve with 
available RECP technologies and processes  

• Provide access to green technologies through advisory services, demonstrating green technologies and 
providing technical support to firms 

• Provide training and capacity building to use and adopt green technologies 
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• Strengthen access to finance for environmentally friendly and resilient industries microenterprises 

• Provide access to green markets, technologies, and practices 

• Provide incentives to adopt available RECP technologies and processes 

• Improve regulatory environment through monitoring and enforcement systems, certification, and 
safety standards 

• Strengthening DOE’s analytical, monitoring and enforcement capacity – offices, monitoring equipment, 
IT infrastructure, consultancies for designing policy instruments, Environmental Endowment Fund, etc.  

• Piloting Green Guarantee Scheme and TA for investments to reduce air pollution in targeted sectors.  

• Financing vehicle emissions control centers  

• Piloting e-waste management infrastructure  

• Expand effluent treatment capacity, providing incentives to SMEs to reduce / treat discharges (e.g., 
financial support for ETPs).  

• PPPs for improved electronic and plastic waste management.  
 
Extend financing and technical assistance to microenterprises (MEs) such as: 

• Awareness campaigns and knowledge sharing on environmental issues for MEs and consumers 

• Design of environmental certification/safety programs 

• Support to value chain and premium market access 

• Technical support to replace old technology with resource-efficient technology in a larger number of 
sub-sectors 

• Scale up impact and environmental results for MEs 

• Financing for commercially viable, environmentally friendly practices 

• Enhanced provision of common services and facilities and cluster-based approach 
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5. Integrating Green Growth Principles in Regulatory Systems and 

Monitoring 
 

The World Bank Group is globally committed to environmental sustainability, including stronger collective 

action to support climate change mitigation and adaptation, recognizing this as essential in a world of finite 

natural resources. The Environmental and Social Framework (ESF) of the World Bank puts much emphasis 

on the impact of climate change on the project during project planning and operation. It recognizes that 

climate change is affecting the nature and location of projects, and that World Bank-financed projects 

should reduce their impact on the climate by choosing alternatives with lower carbon emissions. The World 

Bank is committed to supporting its client countries to manage their economies, to decarbonize and invest 

in resilience, while ending poverty and boosting shared prosperity. ESF requires to address project-level 

impacts on climate change and consider the impacts of climate change on the selection, siting, planning, 

design and implementation and decommissioning of projects. Assessing the impact of climate change on 

the project and risks posed by the project in enhancing the climate change is very important while designing 

a project.  

Building a sustainable development pathway that is resilient to disasters and climate change is an over-

arching theme under the Bangladesh Government’s 8th 5-Year Plan, the longer-term Delta Plan 2100, and 

various other sustainable development, low carbon and resilience oriented national plans including notably 

the 2008 Bangladesh Climate Change Strategy and Action Plan (BCCSAP).  

The environmental and social assessment (ESA) of infrastructure projects has a strong potential to play a 

key role in achievement of the carbon emission mitigation targets. It requires taking into account all 

relevant environmental and social risks and impacts of the project, including environmental risks and 

impacts related to climate change. ESA is also expected to consider potentially significant project-related 

transboundary and global risks and impacts, such as emissions of short- and long-lived climate pollutants, 

climate change mitigation, adaptation and resilience issues.  

Under ESS3 of ESF, the term “pollution” is used to refer to both hazardous and nonhazardous chemical 

pollutants in the solid, liquid, or gaseous phases, and includes other components such as emissions of short- 

and long-lived climate pollutants. Pollution management under ESF includes measures designed to avoid 

or minimize emissions of pollutants, including short- and long-lived climate pollutants, given that measures 

which tend to encourage reduction in energy and raw material use, as well as emissions of local pollutants, 

also generally result in encouraging a reduction of emissions of short- and long-lived climate pollutants 

which includes all GHGs and black carbon (BC). As example in water-based transport sector, most of Inland 

water transports are powered by low-efficiency diesel engines which generate large amounts of 

greenhouse gases and other air pollutants. The vessel fleet further lacks effective environmental 

management practices.  Innovations in green technologies, management practices, and cleaner fuels, if 

adopted, could truly set waterway transport apart from other transport modes in its “green” profile.   

As part of the ESA of the projects funded by the World Bank, the Borrower is required to characterize and 

estimate sources of air pollution which include an estimate of gross GHG emissions resulting from the 

project. The community health and safety which may be at risk due to the impact of climate change also 

need to be addressed during project design. ESF requires that structural design will take into account 

climate change considerations, as appropriate. Also, where appropriate and feasible, the Borrower will 
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identify the project’s potential risks and impacts on ecosystem services that may be exacerbated by climate 

change. Adverse impacts will be avoided, and if they are unavoidable, the Borrower will implement 

appropriate mitigation measures. It also considers the impact on ecosystem services which are the benefits 

people obtain from the regulation of ecosystem processes such as carbon storage and sequestration, 

climate regulation and protection from natural hazards, among others. World Bank has undertaken an ESF 

capacity development plan to improve Borrower performance and national E&S systems as well as align 

ESS3 and ESS6 with international standards and to develop updated EIA guidelines to address GHG 

emissions, climate change, biodiversity management, community health & safety, and historical pollution 

to provide more structured and uniform guidance to EIA reports. 

Bangladesh ranks 162 of the 180 countries in the 2020 Environmental Performance Index (EPI), a data-

driven index of performance based on 32 indicators developed by Yale Center for Environmental Law & 

Policy and the Center for International Earth Science Information Network (CIESIN) at Columbia University’s 

Earth Institute (Wendling et al., 2020). Bangladesh's performance in terms of the issues relating to WB ES 

standards can also be considered dismal. A recently conducted Overview Assessment (OA) of the Country 

ES risk management system revealed that the country grapples with major issues relating to all five WB 

environmental standards considered in the OA. The OA found out the fact that the government EIA system 

is very much focused on assessment and management of risk associated with environmental pollution. It 

does not consider the ES risk and impacts related to climate change. A good way to address this is through 

the changes in the Environmental Conservation Acts and Rules and more explicitly through the EIA 

guidelines. The 1997 DOE EIA Guidelines for Industries had been the standard reference for EIA in 

Bangladesh. However, this does not address climate change related ES risks. A new version of the guidelines 

has been approved and published last year. The new version has incorporated inputs from the World Bank 

through the Third Jobs DPC program and hence has partially addressed some of the gaps highlighted above 

particularly the occupational and community health and safety aspects. Along with other changes required, 

the DOE-EIA Guidelines can be further improved to address climate change related ES issues. Moreover, as 

suggested in the OA, these guidelines should be made mandatory to be used by the project proponents 

while preparing the EIA reports. The OA also stressed the necessity of capacity enhancement of DoE in 

terms of adequacy and competence for proper ES risk assessment and monitoring of the compliances. It 

also came out from the OA that the approval procedures of the government projects should adopt more 

stringent assessment of ES risks and impacts related to climate change and ensure adequate budgetary 

provision in the project proposals for mitigation of such risks. Similar procedure should be followed by the 

commercial banks while approving loan to project entities in case of the private sector projects. 


