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Abstract: The paper aims to analyze the extent of Ecosystem Service (ESS) based Adaptation (EbA) 
to climate change in the policy-making process of Bangladesh. The paper is based on a three stage 
hybrid policy-making cycle: (i) agenda setting; (ii) policy formulation; and (iii) policy 
implementation stage, where the contributions of EbA can horizontally (on the ground) or vertically 
(strategic stage) be mainstreamed and integrated. A total of nine national and sectoral development 
and climate change policies, and 329 climate change adaptation projects are examined belonging to 
different policy-making stages. The major findings include that the role of ESS is marginally 
considered as an adaptation component in most of the reviewed policies, especially at the top 
strategic level (vertical mainstreaming). However, at the policy formulation and implementation 
stage (horizontal mainstreaming), they are largely ignored and priority is given to structural 
adaptation policies and projects, e.g., large scale concrete dams and embankments. For example, 
ESS’s roles to adapt sectors such as urban planning, biodiversity management and disaster risk 
reduction are left unchecked, and the implementation stage receives overwhelming priorities and 
investments to undertake hard adaptation measures such that only 38 projects are related to EbA. 
The paper argues that: (i) dominant structural adaptation ideologies; (ii) the expert and bureaucracy 
dependent policy making process; and (iii) the lack of adaptive and integration capacities at 
institutional level are considerably offsetting the EbA mainstreaming process that need to be 
adequately addressed for climate change adaptation.  

Keywords: Bangladesh; climate change adaptation; Ecosystem services based Adaptation (EbA); 
ecosystem services; mainstreaming 

 

1. Introduction 

Ecosystem services (ESS) can be defined as the benefits that humans obtain from ecosystems 
such as food, water, climate regulation, etc. in form of provisioning, regulating, supporting and 
cultural services [1–4]. The role of ESS to enhance the adaptation capacities to climate change impacts 
is increasingly evident and important in the scientific literature [5], international environmental 
policies [6] and often at national policy level [7]. ESS based adaptation approaches (EbA) have proven 
to be one of the most effective and sustainable adaptation techniques against climatic disasters and 
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impacts. Examples include, coastal disasters and cyclones through coastal forestry and wetland [8,9], 
drought management through plantation and soil management [10], sustainable water management 
through water purification and flow regulation [11], urban disaster management through greening 
and Sustainable Urban Drainage (SUD) [4], flood management through floodplain extension and 
allowing space for rivers [7,12], and enhancing human livelihood provisions and security through 
better ecosystem management and resource efficiency [13–15], to name a few. EbA approach can 
broadly be defined as the sustainable use of ESS in a comprehensive adaptation strategy to strengthen 
societal resilience against the adverse impacts of climate change [6,10,13]. 

EbA approach is a combination of both “soft” and “hard” approaches of adaptation designed to 
harness the capacity of ecosystem and nature [16]. “Soft” approaches of adaptation include 
information, policies, capacity building and institutional governance, whereas the “hard approach” 
requires technology and capital intensive infrastructural based interventions such as sea walls and 
dykes [16,17]. EbA’s capacities to provide multiple benefits to society and ecosystems such as 
reducing disaster and climate risks through natural infrastructure, supplying livelihood capitals, 
maintaining ecosystem’s balance, etc. can simultaneously occur in a cost-effective way without any 
major trade-offs [18]. In additional, there are numerous non-marketable social, environmental and 
economic (co-)benefits of EbA which are pivotal forces of local development through strengthening 
local adaptive capacities [19,20]. Table 1 provides examples of the EbA approaches in different areas 
and sectors, measures, adaptation services and financial appraisals to hard adaptation methods. The 
lists in Table 1 regarding sectors, measures and benefits are no way exhaustive, however, highlight 
the major intervention areas where EbA can be instrumental to promote adaptation namely 
agriculture and food security, forestry, biodiversity, DRR, urban planning, coastal and water resource 
management [11,21,22].  

EbA, thus, offers a set of flexible, regretless and cost effective adaptation intervention to avoid 
uncertain capital investment as well as to promote soft adaptation methods [16,23]. Incorporation of 
EbA in development and climate policies, therefore, promotes sustainable adaptation and 
development for communities, decision makers and ecosystems as well as pave an “in-built” 
pathway to achieve Sustainable Development Goals (SDG) [24]. Moreover, 60% of global supplies of 
ecosystem services are already being degraded or subject of unsustainable management [25]. 

Given that backgrounds and in the persuasion of an integrated adaptation and development 
approach, EbA has the capacity to play an important role for achieving SDGs involving ecosystem 
management, CCA, and disaster risk reduction (DRR) than the single-disciplinary approach of 
adaptation, development, and ecosystem management [10,18,26]. In addition, in many instances, EbA 
represents the only feasible adaptation options to implement, for example, coastal fishing 
communities in small island states [16]. Therefore, EbA deservedly needs better attention at political 
agenda setting level, and needs mainstreaming at the climate and development policy and practice 
levels. Mainstreaming EbA at policy level enhances systematic integration of adaptation into 
ecosystem management and development activities and to ensure necessary financial, human, 
technological and knowledge supports [17,27–31]. 

In reality, EbA approaches and methods are still in their infancies [32]. National governments, 
international organizations and non-governmental organizations have initiated the integration of 
EbA into policy and management but it has not yet been established as a standard practice [7,33]. In 
theory, EbA can be “embedded into national, regional and local policy and practice by adopting an 
integrated, participatory and ecosystem-based approach to territorial planning” [3] for integrated 
development and adaptation. In recent years, the number of pilot EbA projects and scientific studies 
are steadily increasing; however, that does not guarantee an automatic inclusion into the policy and 
practice [34]. In order to unlock the potentials of EbA, one of the key cornerstones is to make 
interventions at the policy making and planning areas across scales [18,35]. It is also fundamentally 
essential that current extent of EbA inclusion in the development and adaptation process is necessary 
assessed. Once the extent is identified, potential scopes, entry points, strengths, weaknesses and 
challenges can be underlined and addressed. 
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Table 1. Application of ESS based adaptation, potentials areas of interventions, measures, benefits and economic appraisals. 

Areas of 
Intervention 

Examples Relevant ESS 
Measures 

Examples of Contributions to 
Adaptation 

Examples of Economic Implications
ESS Based Adaptation Conventional (e.g., Hard) Adaptation 

Agriculture 
and food 
security 

 Soil moisture conservation 
practices, e.g., organic 
fertilizer 

 Rain fed water harvesting 
techniques 

 Application of low tillage 
cultivation, crop rotation, 
agro-forestry, promoting 
local and climate tolerant 
varieties 

 Increased production and income 
 Protection of water sources and 

better ground water regulation 
 Diversification improves crop 

sustainability against extreme 
weather, pest and weed 

 Malawi farmers increased average yields 
fourfold at minimal cost, using 
intercropping, different sowing date and 
improved varieties 

 To increase average yields 
fourfold by using inorganic 
fertilizers would cost Malawi 
farmers US$11.6 m/year 

Disaster Risk 
Reduction 

(DRR) 

 Maintenance and 
restoration of mangrove 
and other forests  

 River and floodplain 
restoration and providing 
space for water 

 Dune restoration, sand 
nourishment 

 Ensures coastal protection through 
minimizing cyclonic wind, tidal 
surges and coastal erosion 

 Reduce flood damage through 
more water accommodation in the 
river  

 Coral reefs are natural barrier that provide 
protection against erosion and wave 
damage. In the Turks and Caicos Islands 
this protection is valued at US$16.9 m/year 

 The cost of hard engineering 
options (dykes and levees) for 
coastal protection in the Turks 
and Caicos Islands has been 
estimated US$223 million 

Forestry 

 Increasing, creating and 
replanting existing natural 
forests and coastal green 
belts 

 Promoting agro-forestry 
system according to 
ecosystem types 

 Promoting participatory 
and community forestry 

 Protection of watershed 
forests  

 Minimize flood risk through 
attenuation of water coming from 
upstream  

 Significantly reduce and control 
heat and helps to grow better 
crops  

 Improved soil moister through 
water retention, reduce 
production costs and increase 
income  

 Increase sedimentation and 
improve water quality  

 Since 1994, in Vietnam an initial 
investment of US$1.1 million for creating 
mangrove significantly reduced typhoon 
risks, protected lives and properties than 
other areas with dyke protection 

 Sustainable forestry in Cameroon ( low 
impacts logging with small scale farming) 
yielded worth of $2570/ha plus associated 
benefits of sedimentation and flood 
control [6] 

 An estimated US$7.3 million a 
year is necessary for sea dyke 
maintenance; and lives and 
property losses were higher  

 Plantation such as palm and 
rubber produced 18 percent less 
total economic value (TEV) than 
sustainable forestry [6] 

Water 
management 

 River, canals and floodplain 
renaturation/restoration 

 Habitat restoration, creation 
and protection 

 Watershed and wetland 
management, dyke 
relocation 

 Minimize flood and other disaster 
risks such as urban waterlogging  

 Conserve and increase 
biodiversity and genetic 
diversities 

 Heat and erosion control, 
improved fisheries 

 The Paramo wetland ecosystem above 
Bogota, Colombia filters out water 
contaminants and sediments which saves 
US$19.6 m/year to the city 

 37 floodplain sites restoration in the 
Danube region costs $299 million, but 
provide income of $120 m/year in addition 
to reduced flood risk, improved water 

 The cost of building water 
reservoir to store water until 
2032 is for three municipalities in 
Colombia estimated at US$127 
million 

 Before restoration, 2005 Danube 
alone cost $435 million in 
damages 
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 Rain fed water harvesting 
techniques 

 Better irrigation system and less 
dependence of groundwater  

 Improved agricultural 
productivity  

supply, fisheries, biodiversity, agriculture 
and tourism  

Urban 
adaptation 

 Increasing use of green and 
blue infrastructure, e.g., 
green belts, roofs, lakes and 
waterbodies 

 Implement sustainable 
urban drainage (SUD) 
technology  

 Reduce heat island effect, improve 
air and water quality and overall 
urban living environment 

 Control urban flooding and 
provide improved urban drainage 
management  

 About 9 million New York city residents 
receives 90% of their water from the 
Catskill-Delaware watershed which 
protection costs US$150 m/year to the city 

 The cost of a water filtration 
plant sufficient to filter water for 
New York would have cost 
US$6b-8b up front plus US$300 
m/year operating costs 

Biodiversity 

 Providing ecological 
corridors 

 Protection of key species, 
maintaining genetic 
diversity, removal of alien 
species 

 Application of low tillage 
cultivation, crop rotation, 
agro-forestry, promoting 
local varieties 

 Improve ecosystem’s health and 
thereby better ecosystem services 

 Increase tourism and local 
economic benefits 

 Maintains soil fertility, soil 
moisture and ground water 
resources  

 In Sweden, ESS based agricultural 
practices, e.g., intercropping, crop 
rotations, and multiple sowing dates, 
provide agro-diversity, sustainability, 
conserve moisture and groundwater 
sources, at negligible costs 

 Europe’s average costs of micro-
irrigation ranges from US$416–
950/hectare as well as endangers 
biodiversity  

Sources: [2,10,13,16,18,29,36–41].
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That being said, it is difficult to assess to what extent EbA are being integrated and 
mainstreamed in development and climate policies. There are only a few studies available 
demonstrating EbA internalization in multi-level policy contexts [32,42]. Assessments demonstrated 
that EbA is still a peripheral adaptation component [32], seen as an environmental sub-issue [42] and 
predominant in the industrialized nations [43]. In the absence of country level studies, the findings 
could not be verified in a national policy context and, therefore, potential gaps, challenges and entry 
points remain unexplored. Likewise, little is known about the degree to which EbA approaches are 
already integrated into policies and practices and how best it could be integrated [44]. Local 
government entities such as municipalities have a pivotal role in implementing EbA through wider 
community participation leading to sustainable adaptation [42]. However, the role of national 
policies and the policymaking process are fundamentally important to provide overarching guidance 
to these local development adaptation practices.  

On this basis, the paper firstly assesses the extent of EbA mainstreaming at different policy-
making level and secondly discusses gaps and challenges in identifying entry points for further levels 
of ESS mainstreaming. Bangladesh, one of the most vulnerable countries to climate change impacts, 
is selected as a case study. A number of policies of Bangladesh representing different policymaking 
levels are examined using a hybrid policy-mainstreaming framework. The paper is organized as 
follows. Section 2 discusses the framework for analyzing the current level of mainstreaming, Section 
3 discusses materials and methods, section four presents results acquired from the assessment, 
Section 5 discusses current gaps and challenges of mainstreaming so that entry points can be 
addressed, and Section 6 provides a set of recommendations based on the findings of the research. 

2. Mainstreaming into the Policy Process 

In order to answer the pressing needs of integrating EbA into the policy process, 
“mainstreaming” appears as the most sought and preferred way. Mainstreaming in this context can 
broadly be defined as the inclusion of EbA considerations into development and climate policies and 
practices to influence the dominant paradigm for bringing transformative changes [44–46]. 
Mainstreaming EbA into policy promotes integrated approach to climate change impacts and can 
robustly address both the climatic extreme events and sustainability issues [47]. In the context of EbA 
to climate change, the key purpose of “mainstreaming” is to internalize the goals of DRR, ensure 
healthy and productive ecosystems and promote “no-regret” adaptation practices as part of overall 
development interventions [39,48–50]. The concept of “mainstreaming”, in the absence of a proper 
theory of integration, attempts to answer two questions: (i) to what extent a certain concept, e.g., EbA 
is integrated; and (ii) how systematic integration is possible. 

There are normative, operational and strategic factors that lead to mainstream certain issues, 
e.g., EbA at the policy process [44,51]. Generally, mainstreaming can occur at two different levels: (i) 
vertical mainstreaming at top strategic levels such as political, national policy and regulating level 
integrate issues through policies and/or regulations; and (ii) horizontal mainstreaming at less 
powerful policy levels such as executive organizations that integrate issues at ground operations, 
programs and working structures while implementing projects [17,42,44,47,51]. This paper argues 
that the EbA mainstreaming should occur at both levels so policies and actions can complement each 
other through experiences, learning, knowledge and practices. That is why it is also essential to 
analyze mainstreaming of both levels so that a comprehensive picture can be drawn.  

These mainstreaming strategies and norms can be operated on a policy cycle divided into a series 
of stages: (i) agenda setting; (ii) policy formulation; and (iii) implementation and monitoring [52–54]. 
There is no normative guidance to separate governance agencies and entities according to the policy 
cycle stages. However, the agenda setting stage consists of problems, conflicts, emerging global and 
national issues and political will [55]. The policy formulation stage develops legislative, regulatory 
and programmatic directions and polices to address the problems. The policy implementation stage 
formulates implantation guidelines and allocates necessary resources to implement the policies. 
Therefore, policy mainstreaming quintessentially means that EbA considerations effectively need to 
take place at all three stages horizontally and/or vertically to either blend existing policies into a single 
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policy or incorporate the necessary concerns into existing ones [55]. At the same time, the 
investigation of policy cycle also explores how different mainstreaming norms and strategies can 
effectively fit with different levels to open-up entry points for further levels of mainstreaming [51]. 
Figure 1 shows the combined analytical and methodological framework of the paper. It details the 
different stages of a policy making cycle and how these stages interact with the vertical and horizontal 
mainstreaming process with special reference of the case study: policies of Bangladesh.  

 
Figure 1. Combined analytical and methodological framework of the paper. 

3. Materials and Methods 

3.1. Case Study 

The paper reviews a range of development, climate and adaptation policies of Bangladesh across 
policy-making cycles (Figure 1). Bangladesh is defined as one of the most vulnerable countries to 
climate change impacts [45], and, as a response, Bangladesh has now developed significant national 
capacities and has developed a number of national and sectoral climate change adaptation and 
resilience policies and guiding strategies [56]. Despite this progress, climate change impacts are 
expected to be intensified in future with significant impacts on agriculture, livelihood, economy and 
other sectors in Bangladesh [57–59]. Moreover, increasing population, urbanization and development 
pressures are putting extreme burden on its limited stock of natural capitals and fragile ecosystems 
leading to unsustainable use of ecosystems and its resources [60]. The case of Bangladesh can be very 
interesting given that it has to adapt with climatic disasters, continue economic development while 
maintaining and enhancing ecological sustainability using its limited financial, technological and 
environmental resources. In this context, EbA measures can be even more applicable because of its 
capacities to connect the fundamental cornerstones of sustainability, i.e., DRR, CCA, development 
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and ecosystem in a cost-effective manner [21,61]. Therefore, it is crucial that policy-making processes 
in Bangladesh will adequately consider EbA in national and sectoral adaptation and development 
policies and pave the pathways of mainstreaming.  

3.1.1. Agenda Setting Stage 

Four national development and climate change policies which underline the nation’s political 
vision and guidance towards development and climate change were selected for review: (i) 
Perspective Plan of Bangladesh (2010–2021); (ii) National Sustainable Development Strategy (NSDS) 
(2010–2021); (iii) 6th Five Year Plan—Strategic Direction and Policy Framework (FYP-1) (2011–2015); 
and (iv) Bangladesh Climate Change Strategy and Action Plan (BCCSAP) (2009). The contents of the 
policies were reviewed and analyzed following the criteria adopted from [7,62]: 

 Evidence of acknowledgement of ESS approach for CCA. 
 Evidence of clear sectoral links between ESS and CCA. 
 Proposition of ESS based approaches to CCA. 

3.1.2. Policy Formulation Stage  

At policy formulation stage, two types of polices were reviewed, firstly, 6th Five Year Plan 
Bangladesh—Sectoral Strategies, Programme and Policies (FYP-2) (2011–2015) and, secondly, 
independent sectoral development plans where EbA can be more instrumental in building adaptive 
capacities such as forestry, urban, agriculture, coastal, livestock and fisheries, biodiversity, water, 
DRR, wetland, and were selected for review. It is worth mentioning that sectoral plans prepared 
before 2005 were not considered for review since those are relatively old, their duration about to 
expire and could not consider the essence of the MEA published in 2005. In Bangladesh, there is no 
separate policy for wetland management and urban development; many sectors do not have updated 
sectoral policies such as forest policy (1994), water management policy (1999), fisheries policy (1998), 
biodiversity policy (2004) and landuse policy (2001); whilst coastal zone policy (2005), national 
agricultural policy (2013), DRR policy (2013) and livestock policy (2008) are relatively recent. The 
major considerations followed in reviewing sectoral policies are as follows: 

 Updated sectoral policies (2005 and later). 
 Sectoral policies acknowledging ESS role for sectoral adaptation. 
 Evidences of clear sectoral strategies for ESS based CCA. 
 Evidences of ESS based programs, projects and actions. 

3.1.3. Policy Implementation Stage 

At the policy implementation stage, the overall nature of 329 CCA projects such as types and 
objectives of the projects, investment priorities and sectoral priorities were reviewed. Those projects 
were approved by the Climate Change Trust Fund (CCTF), which itself is a flagship adaptation 
project of Bangladesh to implement priority adaptation projects. The major considerations for 
reviewing the projects are as follows: 

 Evidence of specific and intentional ESS projects.  
 Evidence of ESS application in priority sectors. 
 Evidence of ESS investment for projects.  

4. Results 

4.1. Agenda Setting: National Policies 

Four policy documents representing development and climate policies of Bangladesh are 
reviewed. The reviewed policies underscore the urgency of a climate resilient society and the 
importance of ESS to achieve it within its limited scope of articulation. Although the relevant 
terminologies, e.g., “ecosystem services”, are only mentioned once in all four documents, there are 
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strategic visions appear to undertake EbA approaches as a resilient building mechanism. Table 2 
provides a summary of the contribution of the major national development and climate policies.  

Table 2. Comparative content analysis of major policy documents. 

Name of the Policies Major Contribution and Focus in Relation to EbA 
Criteria of Assessment 

Evidences 
of ESS  

Evidences of 
Sectoral ESS 

Evidences of 
ESS Proposition 

Perspective Plan of 
Bangladesh (2010–2021) 

Environment management, conservation, CCA and 
DRR are prioritized without mentioning ESS. Hard 
adaptation is mentioned without further detailing.  

+ + NM 

National Sustainable 
Development Strategy  
(2010–2021) 

Preservation of ecosystems, CCA and DRR is seen 
as a major vision for sustainable development. 
Environment sectors proposes ESS based strategies 

++ ++ + 

6th Five Year Plan—Strategic 
Direction and Policy 
Framework (2011–2015) 

Forestry sector provided details strategies could be 
benefited for ESS, CCA and DRR. No ESS 
proposals for CCA and DRR 

+ ++ + 

Bangladesh Climate Change 
Strategy and Action Plan 
(2009) 

Government climate change policy. ESS related 
proposals available although many potentials 
areas left out 

++ ++ ++ 

The presence of the criteria in the contents is expressed as “very strong and/or directly mentioned 
(+++)”, “strong and/or indirectly mentioned (++)” and “minor and/or can be achieved as byproduct 
(+)”. NM means “not mentioned”. 

The three national development policies vary in context, size, vision, and scope. The first two, 
i.e., the Perspective Plan of Bangladesh (2010–2021) and the NSDS (2010–2021), are generally seen as 
guiding principles for national development whilst the 6th Five Year Plan (FYP-1)—Strategic 
Direction and Policy Framework (2011–2015) is generally a working document to provide operational 
objectives and strategies to achieve those principles. Therefore, the extent and consideration of EbA 
in these documents also considerably differ. Table 2 shows that all reviewed national policies provide 
some degree of focus on EbA approaches. Most of the policies do not provide any apparent 
connection between ESS and CCA, nonetheless provided objectives, strategies and targets for 
ecosystem management which is vital for grounding EbA. 

The Perspective Plan of Bangladesh (2010–2021) [63] frames climate change adaptation as one of 
its main development agendas. Among the long list of strategies, there is no direct reference of EbA, 
however, strategies such as biodiversity conservation and enhancement, improving river 
navigability, and afforestation are included as development directions for environment, climate 
change and disaster management. Moreover, principles such as climate tolerant agricultural varieties, 
greater use of rainwater, and extension of the coastal green belt can be seen as a stepping stone 
towards EbA. Therefore, despite the apparent omission, such ecosystem centered principles can 
provide an enabled environment for greater uptake of EbA at different sectors and policy stages.  

The NSDS [64] recommends a broad set of strategies for grounding the broader development 
goals set in the Perspective Plan of Bangladesh. The NSDS evidently made an attempt to undertake 
the aura of EbA approaches in many sectors, if not all, most notably agriculture and rural 
development, urban management, environment planning and DRR and articulated a number of EbA 
propositions, which, in effect, can enhance the ecosystem services, increase ecosystem’s health, 
reduce disaster risks and increase adaptive capacities. Most notable propositions include, among 
others; (i) restoration of surface water, wetland ecosystems and river through ecosystem based 
approaches; (ii) enhancing forest and forest biodiversity, conserving wetland areas and biodiversity; 
(iii) expansion of coastal greenbelt and afforestation; (iv) reducing soil loss, enhancing fertility and 
land management through plantation; (v) coastal resource management; and (vi) preparing 
ecosystem based DRR management plan. Among 10 urban management strategies ecosystem based 
detail area planning, greening and maintaining natural ecosystems are the three strategies to be 
highlighted. Similarly, the agriculture and rural development sectors are also advised to follow agro-
ecological zoning and calendar for agricultural production, developing climate tolerant crop 
varieties, increasing aquatic biodiversity and wetland management for fisheries development and 
encouraging climate tolerant livestock for ecologically hostile areas. 
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In contrast to the NSDS, the 6th Five Year Plan (FYP-1)—Strategic Direction and Policy 
Framework (2011–2015) [65] articulated a more conventional development approach where EbA 
related approaches is seen as a mere environmental concern. The policy is developed within the 
growing global influence of integrating EbA; therefore, greater onuses of incorporating such concerns 
might be expected [66]. The section on environment and the related sub-sections outline the objectives 
of protecting the natural resource base, conserving and improving biodiversity, extending forest 
coverage, adapting to climate change and reducing disaster risk during the plan’s time period by 
2016. However, only the forestry sub-sector provided a handful of EbA strategies such as coastal 
greenbelts (six programs out of a total of 14) which can potentially generate a wide range of ecosystem 
services such as livelihood opportunities, bio and agro diversity and DRR [65]. On the contrary, there 
is no EbA strategy proposed for CCA among its 36 targets. It is worth mentioning that the adaptation 
strategies in the 6th FYP-1 are mostly identical to the Bangladesh Climate Change Strategy and Action 
Plan (BCCSAP) of 2009. 

The second section of the agenda setting stage is the “specialized” plan for climate change. The 
BCCSAP proposed 151 hard and soft adaptation actions under six major themes and 44 programs 
without any reference of the term “ecosystem services” of “EbA” [67]. Among the lost list of actions, 
19 actions such as institutional development (five actions), afforestation (five actions), food security 
(three actions), river management (three actions), and ecosystem management (three actions) could 
be flagged-out with EbA potentials. 

The policy documents of the agenda setting stage fundamentally adhere to the principles of 
climate smart sustainable development and propose varied degrees of EbA favoring goals strategies, 
actions and targets. The three pieces of national strategic documents demonstrate Bangladesh’s 
political willingness and commitments towards integrated EbA, CCA and DRR. The BCCSAP, 
despite leaving many of the ESS potential sectors untouched, e.g., DRR, urban management, etc., 
underscores the commitments towards EbA. Although no documents are specific in connecting CCA 
and EbA directly, the suggested strategies could be capitalized as a point of departure for widespread 
EbA consideration. However, it is mostly the responsibility of each respective sector to implement 
the strategies and therefore sectoral planning carries the central responsibility [63,65]. 

4.2. Policy Formulation Stage: Sectoral Policies 

The policy formulation stage is entitled to carry the responsibilities of developing EbA measures 
at the sectoral stage for practical implementation [52]. As mentioned earlier, only four sectors, i.e., 
DRR, agriculture, coastal and livestock sectors, have updated sectoral policies made after 2005 while 
the other sectors effectively depend on the 6th Five Year Plan (FYP-2) Bangladesh—Sectoral 
Strategies, Programme and Policies (2011–2015) since their respective sectoral policies become fairly 
old. There is no separate policy or separate section in the FYP-2 available for wetland. A general 
overview of the contents of sectoral policies regarding ESS is shown in Table 3. 

Table 3. ESS consideration at sectoral policies. 

Sectors Name of the Policies Major Connection with  
ESS and CCA 

Evidence 
of ESS 

Evidence of 
Sectoral ESS 

Links  

Evidence of ESS 
Propositions  

Disaster 
National Disaster 
Management plan 2014  

 No EbA action or program 
proposed 

 Institutional and structural 
aspects of DRR is the main 
focus  

NM NM NM 

FYP-2 DRR policy 2011  No ESS strategy is proposed NM NM NM 

Agriculture 

National Agriculture 
policy 2013  

 No direct EbA proposal 
 Climate tolerant varieties and 

natural resource, e.g., water 
management are emphasized  

+ + + 

FYP Agriculture policy 
2011 

 Crop production using agro-
ecological zoning and 
improved crop varieties are 
stressed  

NM + ++ 
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 Extensive research focus on 
ecosystem based agriculture for 
adaptation including soil, 
water and rainfed agriculture  

Livestock 

National Livestock 
Development Policy 
2007 & FYP-2 policy 
2011 

 No proposal for EbA and CCA NM NM NM 

Coastal Coastal Zone Policy 
2005 

 Without direct reference of 
ESS, ESS favored proposals for 
agriculture, natural resources, 
ecosystem related management 

++ +++ +++ 

Urban  
FYP-2 Urban Policy 
2011 

 No proposal for ESS and CCA NM NM NM 

Forestry FYP-2 Forestry policy 

 Proposals for extending coastal 
greenbelt, social forestry and 
new plantation for CCA, DRR, 
biodiversity, livelihood, soil 
and watershed management  

+ + ++ 

Water FYP-2 Water policy  
 Restoration of rivers and basin 

wide water resource 
management 

++ ++ + 

Biodiversity 
FYP-2 Biodiversity 
policy 

 No specific biodiversity 
proposal except forest 
expansion 

NM NM NM 

Fisheries FYP-2 Fisheries policy  No proposal for ESS and CCA NM NM + 
Landuse FYP-2 landuse policy  No proposal for ESS and CCA NM NM NM 

Wetland No policy 
 Sporadic proposals embedded 

in other sectors 
NM NM NM 

The presence of the criteria in the contents is expressed as “very strong and/or directly mentioned 
(+++)”, “strong and/or indirectly mentioned (++)” and “minor and/or can be achieved as byproduct 
(+)”. NM means “not mentioned”. 

Similar to the national policies, no direct policies or strategies are mentioned in the FYP-2 to 
promote EbA or integrated development and adaptation practices highlighting ecosystem 
management [68–71]. Table 3 reflects that the majority of the sectors except agriculture, forestry, 
coastal and water management fail to connect their respective sectoral objectives with EbA 
philosophies, let alone proposing ESS strategies. Sectors such as DRR, biodiversity, urban 
development, fisheries, land-use and wetland are arguably the major hotspots for EbA applications, 
and even the newer policy strategies of Bangladesh overlook such potentials. Fisheries management 
strategies of the FYP-2 outline two strategies for conserving fish habitat and wetland are in line with 
EbA approaches for fisheries, aquatic biodiversity and wetland [68]. 

In contrast, agriculture, coastal, forestry and water sectors reflected better EbA awareness in 
proposing their sectoral strategies in a varied extent and importance [68–70,72]. National Agriculture 
Policy of 2013 together with FYP-2 proposed 209 development actions and strategies under 13 major 
sectors, and only 13 of them are relevant to EbA, e.g., expansion of climate tolerant varieties, 
promoting ecosystem based agriculture, soil management, land reclamation, managing water and 
other natural resources for sustainable agriculture [69]. The Coastal Zone Policy of 2005 proposed a 
total of 94 sectoral strategies under eight major themes and 27 strategies can be linked to ecosystem 
and sustainable coastal resources management that can appear as adaptation options [70]. Major 
strategies include afforestation, tidal river management, rainwater harvesting, saline tolerant crops 
and conservation of forest and marine reserves [70]. The water management sector of the FYP-2 
proposed 11 EbA favored strategies to achieve its 21 objectives. Among them, strategies such as river 
dredging, river basin management and land reclamation could potentially assist the adaptation 
objectives of increasing river’s capacity, flood management, salinity prevention and irrigation 
management [68]. The forestry sector; a subsector of environment management in the FYP-2 has 
seven EbA favored strategies to enhance ESS and adaptation capacities in its total 25 major 
development objectives and strategies including afforestation, coastal greenbelt, watershed 
management, soil conservation and forest biodiversity management [68]. 

The analysis of sectorial polices can be summarized as three useful observations: (i) 
consideration of EbA; (ii) importance of EbA; and (iii) nature of EbA strategies. Firstly, on a positive 
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note, despite omission from many potential sectors, EbA strategies and directions are included in 
certain sectors, though indirectly, and without connecting to CCA. These strategies can still provide 
multiplying benefits to society through provisioning services, e.g., food production and security, 
energy provision, and water security; regulating services, e.g., DRR; and eventually contribute to 
increase societal adaptive capacity [15,73]. Secondly, compared to other development strategies, the 
proposed EbA strategies are marginally considered and hardly elaborated. Excluding the coastal 
management sector, only 24 sectoral strategies can be linked to EbA, which is only four percent of 
total 642 strategies. Thirdly, very few of the identified EbA strategies provide any clear direction of 
implementation and are often very headlinesque, for example “water conservation for irrigation” 
[68]. Moreover, many sectors separately propose specific hard CCA actions such as embankment and 
dyke construction, which underlines the lack of integrated adaptation thinking at the policy 
formulation stage. 

4.3. Policy Implementation Stage: Climate Change Adaptation Projects 

One way of realizing the implications of national and sectoral policies at the implementation 
stage is analyzing projects, specifically adaptation projects. There is no official data available about 
the number of climate change adaptation projects currently being implemented in Bangladesh. The 
Climate Change Trust Fund (CCTF) is a government-funded project mainly aimed to implement 
government priority adaptation projects highlighted in BCCSAP through different ministries and 
sectors. CCTF, as of December 2015, has 329 approved projects for implementing through different 
government ministries, agencies and bodies [74]. Among the 329 projects, 38 projects are related to 
ecosystem management and activities, which can enhance the flow of ecosystem services, strengthen 
ecosystem’s resilience and increase community’s adaptive capacities. Analysis of the contents of the 
38 projects reveals that none of the projects are directly aiming to promote EbA and ESS management, 
rather are aiming to achieve different objectives, e.g., increasing river navigability, however, can 
potentially generate benefits of EbA. 

The 38 ESS projects can be classified in seven major groups; river dredging for flood and water 
management (14 projects), forestry for disaster and livelihood management (eight projects), 
biodiversity management for improving ecosystem’s health (four projects), food security through 
climate tolerant varieties and eco-agricultural technologies (five projects), environment management 
(one project) and fisheries management for improving indigenous species (one project) [74]. The 
majority of these projects also simultaneously aim to address DRR, agricultural productivity and 
livelihood adaptation as one of the outcomes. Thematically, 19 of the 38 projects primarily address 
DRR activities, 10 projects target agricultural and agro-ecosystem development, and nine projects are 
concerned with livelihood development, e.g., economic, fisheries and livestock. There are no projects 
related to landuse, urban or wetland management by CCTF funding. 

CCTF’s adaptation projects, in general, are clearly favoring hard adaptation approaches (155 
projects with very strong focus of structural infrastructure such as embankment, dyke and shelter 
construction). While the structural approach is still necessary, a gradual shift towards EbA approach 
would have surely offered certain long term benefits such as cost effectiveness, avoiding mal-
adaptation, community participation and livelihood development [1,14]. 

In the context of Bangladesh, the EbA approach received considerable attention at the top 
national development and climate change policies, but gradually lost its momentum at sectoral and 
project levels. Since there is little motivation and commitment to EbA at the policy formulation stage, 
a very small proportion of ESS projects and budgets are available for the implementation stage. For 
example, $235.2 million of CCTF’s $279 million budget during 2009–2015 was allocated for non-EbA 
projects focused on different infrastructural development (Figure 2). At the same time, more than one 
third of the tiny ESS budget of $15.9 million was allocated for river dredging and only $26.78 million 
was allocated for forestry, biodiversity, and agriculture related ESS projects together over the 6 year 
period (2009–2015). CCTF also gradually approved fewer ESS projects against a bourgeoning number 
of total projects since 2009. Figure 3 shows that, in 2009, 31.25% project could be categorized as ESS, 
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however, significant decreases of ESS projects are evident for successive years. For the fiscal year 
2014–2015, 78 projects were approved for funding with not a single ESS project approved [74].  

 
Figure 2. Budget for EbA and other adaptation projects. 

 

Figure 3. Approved number of EbA and Non-EbA projects between 2009 and 2015. 

5. Discussion 

The agenda setting stage of policy making, amongst other national development policies and 
the national climate change policy, demonstrated somewhat incomprehensive but vital bearing and 
commitment to embrace EbA approaches for adaptation and development. The Perspective Plan of 
Bangladesh and especially the NSDS indicate a fundamental shifting of national development 
philosophies towards a greener approach emphasizing the ecosystem’s role for sustainable 
development than the earlier predominant economic-centered vision (e.g., Poverty Reduction 
Strategy Papers 2009) [63,64]. Thus, despite an apparent missing link among ecosystem, CCA, and 
development, the documents demonstrated commitments to enhancing the ecosystem’s roles in 
sustainable development, which can subsequently promote EbA [63,64]. EbA considerations are not 
as visible as someone might expect in the FYP-1, however, it mainly proposes BCCSAP to plan for a 
climate resilient future. Although, increasing EbA considerations are evident in the BCCCSAP, there 
are many untapped potentialities remain unexplored, for example, no ESS centric DRR and urban 
management proposals. However, in conjunction with national development policies, a clear point 
of departure is visible. The results at the agenda setting stage, thus, can be seen as an indication of 
improved vertical mainstreaming of ecosystem approaches among the key and influential policy 
making bodies and actors for national development, i.e., ministries and political leadership. 

Results reveal a significant discontinuation of EbA consideration at both policy formulation and 
implementation stages or horizontal mainstreaming level. In the current policy making system in 
Bangladesh, much of the sectoral development work is carried out by respective ministries and 
associated sectors through sectoral strategies and projects [75,76]. Analysis of most vulnerable and 
pertinent sectors to EbA, i.e., agriculture, coastal, DRR, forestry, water, biodiversity, urban, wetland 
and livelihood sectors, revealed rather an unimpressive picture in terms of EbA mainstreaming. 
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Except for the coastal sector, all other sectoral development policies trivially reflected the prospects 
of EbA, and, in many instances, completely ignored them. Adaptation projects at the implementation 
level, likewise, demonstrated even more conservative adaptation approaches preferring to invest 
more in hard approaches overlooking the EbA potentials. In addition, climate change adaptation and 
ecosystem approaches are seen as competing elements, and sectors, rather than complementing one 
another, which is identified as one of the major challenges to promoting EbA [77]. 

The findings of the review could briefly be summarized from three main perspectives. Firstly, 
climate change adaptation in Bangladesh is overwhelmingly viewed as a structural and technical 
approach ignoring its socio-cultural attachments with human and nature [46,78]. As a result, EbA 
approaches are still an underappreciated measure throughout the decision making stages. Secondly, 
the findings highlight vast differences in adaptation priorities and understanding at national and 
sectoral level [79,80]. EbA is certainly not a top priority of sectoral adaptation activities, evident in 
sectoral policies and projects. Thirdly, it appeared that policy makers at both national and sectoral 
levels remain uninformed and unaware regarding the potential of the EbA approach [14,81]. This is 
why potential ESS scopes, e.g., DRR, urban and water, are often ignored or undervalued.  

Globally, there are clear research gaps in understanding the governance and other social-
ecological challenges to uptake and implement EbA approaches. Much of the research is still very 
much skewed to developing and evaluating different EbA techniques and technologies [82]. 
Therefore, the rarity of the published literature made it difficult to explain the reasons behind the 
slower pace of EbA mainstreaming. Horizontal mainstreaming, which is important to bring changes 
at sub-national and local levels, occurs at a considerably slower scale and pace than vertical 
mainstreaming at the national level. Reviews of existing adaptation literature on Bangladesh mainly 
pointed out three structural flaws of current adaptation policy making: (i) adaptation ideologies; (ii) 
policy making process; and (iii) awareness and mainstreaming. 

5.1. Adaptation Ideologies 

Historically, the adaptation strategies and projects in Bangladesh demonstrated pure preference 
of hard adaptation such as embankment and dams for flood management started in 1960 [83,84] and 
play key roles in defining adaptation ideologies, policy agenda [84,85]. Hard adaptation approach, 
since then, became a part of adaptation culture and ideology of major institutions, e.g., rural 
development and water resource ministries. Likewise, sectoral planning is still mostly dominated by 
hard structural approaches [86]. For example, water resource and rural development ministries 
mostly favored hard approaches, which are evident in their respective sectoral plans and projects (see 
Figure 4). 

 

Figure 4. Ministry wise EbA project distribution. 
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5.2. Policy Making Processes 

Policy making processes in Bangladesh are traditionally top-down owing to its long colonial 
past and mostly driven by the experts and bureaucrats [75,87]. Public and stakeholder participation 
in policy making processes are still significantly poor despite recent the increase in making 
“deliberate” policy outcomes [87,88]. The national development and climate change polices are 
credited for public consultation in its development phases with non-governmental stakeholders. 
When it comes to developing sectoral policies and plans, the ministries are responsible for policy 
formulation, planning, evaluation and implementation lead by experts and sectoral bureaucrats [88]. 
Expert driven (sectoral) policies are often blamed for lack of multidisciplinary inputs, stakeholder 
and local participation [47,89,90]. Additionally, bureaucratic planning and policy in Bangladesh 
gradually lost objectivity, grew in reluctance to engage stakeholders and is undermined by excessive 
political influence [75]. As a result, sectoral policies are mostly following traditional norms, forms 
and practices to avoid tussling with established practices and power structures [75,91]. Furthermore, 
the structural anomalies, poor human resources management, corruption and lack of accountability 
of current bureaucracy also lead to steady decline of policies [34,75]. 

5.3. Institutional Capacity to Mainstreaming of Climate Change 

Increasing capacity and awareness of climatic risk and knowledge of adaptation at institutional 
level are important cornerstones for sustainable resilience planning [17,92]. Climate change is still 
viewed as an environmental problem and the necessary mainstreaming of climate change is yet to 
happen in Bangladesh, let alone mainstreaming of ESS approaches [45,88,93]. The Ministry of Forests 
and Environment (MOEF) and Ministry of Agriculture are much closer to climate change impacts 
and regularly participate in climate change issues nationally and internationally. This is why their 
projects often acknowledge the role of alternative approaches such as ESS as well as have a relatively 
higher proportion of EbA projects compared to other ministries (see Figure 4). At the same time, 
frequent disasters, e.g., cyclone, flood and river erosion force the responsible organizations to 
compete over priorities and undertake short term priorities such as constructing concrete dams and 
embankments rather than long term and alternative approaches such as EbA. Analysis of CCTF’s 
projects revealed that Ministries such as Water Resources (MoWR), Local Government and Ministry 
of Disaster Management and Relief (MODMR) are occupied with structural contingency projects such 
as building shelter and embankments (see Figure 4). 

Therefore, the findings of the paper arrive at the similar conclusion of the relevant literature of 
adaptation governance, e.g., [7,16,26,94] that the EbA approach is very much a nascent concept at the 
adaptation policy level, especially in the context of a developing country. More research is necessary 
addressing EbA governance, e.g., [14,17,85] to establish the underlying causes of such low levels of 
(horizontal) mainstreaming of EbA. From the mainstreaming perspective, the findings also signify 
the important statement that the current development and adaptation policies and practices of 
Bangladesh are yet not very favorable for materializing a holistic and integrated concept of EbA.  

Based on the findings of the policy review, the four important priorities for EbA mainstreaming 
could be identified. Firstly, communicating climate knowledge and learning across scales to improve 
horizontal mainstreaming through increasing inter and intra organization cooperation and 
participation for developing sectoral plans and adaptation projects. Secondly, increasing the learning 
and adaptive capacities of the key sectors and organization so that state-of-the-art ideologies and 
technologies can be transferred for action. Thirdly, update sectoral policies in light of global scientific 
understanding, learning and experiences as well as to ensure legitimate back-up for the policies for 
better implementation [17]. Fourthly, EbA policies across scale will necessarily address the poor and 
vulnerable communities since the distribution of ESS are often influenced by the social and political 
elites [95]. 
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6. Conclusions 

Ecosystem and ecosystem services are fundamental for sustaining and building resilience to 
climate change impacts most notably through livelihood development, urban resilience, agricultural 
productivity and disaster risk reduction (DRR). Hence, ESS based adaptation approaches (EbA) 
increasing in importance in international and national adaptation discourses. Because of the close 
interdependence, EbA is possibly the most favorable pathway for conceiving and implementing a 
no-regret adaptation approach along with sustainable development. Vertical and horizontal 
mainstreaming of EbA both at development and climate change adaptation will provide an extra 
edge for policy makers for inclusive development, resource efficiency and, above all, sustainability.  

The paper reviewed national development and climate policies, sectoral development polices 
and CCTF’s adaptation policies to understand and evaluate EbA mainstreaming. The findings 
showed that EbA is still a fringe adaptation component at different policy and implementation levels. 
Current EbA mainstreaming and integration in the national policy process offer the somber picture, 
especially at the horizontal level involving sectoral and implementation level that the possibilities of 
EbA are largely ignored for the majority of potential sectors over an evident preference for structural 
adaptation. Long-standing structural favored adaptation ideologies, isolated and bureaucracy 
dependent sectoral adaptation decision-making and lack of mainstreaming awareness at different 
policy-making levels are, among others, formidable challenges to overcome to promote ecosystem 
approaches of climate change adaptation and development. 
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