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Abstract

Ecosystem-based adaptation (EbA), recognised for its cost-effective
and co-beneficial advantages, is seeing a global uptake. However, the
number and scale of EbA projects remain limited compared to the
opportunities offered by India’s diverse ecosystems and indigenous
practices. While lack of funding is a direct cause, the small scale of
existing EbA projects also fails to attract funding. Breaking this cycle
requires addressing other mechanisms that hinder EbA’s growth. This
brief explores India’s potential and identifies key challenges to scaling
up EbA.

Attribution: Diya Shah, “Mainstreaming Ecosystem-Based Adaptation in India,” ORF Issue Brief No. 782,
February 2025, Observer Research Foundation.
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cosystem-based adaptation (EbA), which is part of the broader

nature-based solutions (NbS) approach, was defined by the 15"

Convention on Biological Diversity (CBD) Conference of the

Parties (COP) in 2009 as “the use of biodiversity and ecosystem

services as part of an overall adaptation strategy to help people
adapt to the adverse effects of climate change.”! The EbA approach aims
to enhance resilience by acknowledging the interconnectedness of ecosystem
health and human well-being while integrating traditional adaptation methods.
It addresses sustainable development goals, climate adaptation and mitigation
needs, human rights and well-being, nature conservation, and biodiversity
preservation.” These co-benefits contribute to its cost-effectiveness compared
to engineering-based solutions.

Evidence strongly supports this. An overall analysis of the literature® shows
that NbS and EbA are more cost-effective than engineering-based solutions
while still effectively mitigating hazards. Approximately 65 percent of the
studies, most of them in developing countries, indicate that EbA interventions
are more effective overall and in specific scenarios.* Multiple cost-benefit
analysis methods, such as net present value, internal rate of return, and
benefit-cost ratio,” have been used to assess EbA’s socio-economic value. This
scientific support, along with advocacy from international organisations like
the Global Adaptation Commission® and IPCC AR6’ report, has promoted the
integration® of EbA into National Adaptation Plans. Despite this momentum,
EbA’s growth in India has been slow, even though India’s diverse ecosystems,
adaptation needs, and indigenous practices provide a basis for EbA projects.
To advance EbA in India, its alignment with the nation’s goals and challenges
must be further explored.
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nderstanding India’s geographical and climate features is

essential for exploring opportunities for adaptation. Spanning

3.28 million square kilometres and comprising 15 diverse

agroclimatic zones,” India is highly vulnerable to cold and

heat waves, erratic rainfall, droughts, excessive humidity,
and aridity. The Third National Communication'® report, published in 2023,
showed the rising temperature trend in India and highlights the past decade
as the warmest on record. Further, there is increasing rainfall variability, with
some states experiencing more dry days and others facing heavier rainfall.
While every area in India has been found to be vulnerable to some degree,
the Climate Vulnerability Assessment for Adaptation Planning in India'' report,
published in 2020, identified western and southern India as extremely
vulnerable to agricultural droughts, while the northern, central, and eastern
regions are moderately vulnerable. Additionally, the eastern and southern
zones are extremely prone to cyclones and floods.

This variability in the magnitude and type of climate impacts amplifies the
range of events India must adapt to. Nonetheless, this variability only partly
explains the country’s vulnerability. India shelters 1.4 billion people, 80
percent of whom live in districts vulnerable to climate change, which enhances
the severity of the country’s climate woes."” The Financing Adaptation in India"
report, published in 2024, highlighted a funding gap, noting that current
resources are insufficient to support adaptation action and meet diverse state-
level goals. Based on the updated State Action Plans on Climate Change,
six Indian states collectively require INR 444.7 billion (US$5.5 billion) from
2021 to 2030 to address adaptation needs.'* Given the scale and diversity of
climate issues, cost-effective, multi-benefit strategies like EbA offer a practical
solution to limited financing.

Further, India acknowledges adaptation as an “unwelcome additionality”!'®
to development as it raises costs and its benefits must be assessed alongside
the financial damage caused. This is reflected in many Indian projects,
highlighting the country’s commitment to cost-effective adaptation. The Initial
Adaptation Communication'® underscores the interconnectedness of economic,
political, social and adaptive processes, implicitly supporting EbA methods
with its holistic, human-centric approach. Nonetheless, while development
interventions addressing adaptation issues are promoted,'” adaptive action at
national and local levels remains fragmented. In the absence of a standardised
framework for India’s varied adaptation needs, EbA offers a structured,
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impactful, and cost-effective solution. India’s emphasis on multi-benefit projects
aligns well with EbA’s approach, strengthening the case for its mainstreaming.
Further, India’s diverse ecosystems and adaptation needs, combined with its
rich indigenous knowledge and grassroots engagement, create a hospitable
environment for establishing EbA as a best practice. With its heterogeneous
geography and traditional cultural practices, India holds tremendous potential
to scale up EbA initiatives and leverage the already constrained finances to
adapt economically.
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he Government of India’s current adaptation measures have
begun to lay a foundation for EDbA. Initiatives such as the
Jal Shakti Abhiyan' and Atal Bhujal Yojana'? incorporate
principles of ecosystem-based solutions, while the importance of
NbS and indigenous knowledge has been validated, specifically
in agriculture-related adaptation.?” Coastal health and fisheries-sector
programmes, including green fishing, halophyte cultivation, and seaweed
farming, also align with EbA’s nature-focused and human-centric approaches.

While these government-led adaptation projects do not explicitly advocate
for EbA, they partially incorporate its principles to address climate stress.
This changed in 2023, during the Himalayan Resilience Enabling Action
Programme (HI-REAP) multi-stakeholder meeting, where the government
officially acknowledged EbA’s role in restoring the Indian Himalayan Region
and enabling climate action.”’ This meeting further emphasised a return to
indigenous water-conservation practices as traditional methods have proven
to be inefficient for combating climate change.*

Further, the Ministry of Environment, Forest and Climate Change (MOEFCC),
with UNDP’s support, proposed scaling up EbA financing through the
Enhancing Climate Resilience for India’s Coastal Communities project,
implemented in 2019.** Non-governmental organisations have also played a
role in India’s gradual adoption of EbA. The Watershed Organisation Trust’s
work in EbA establishment has been widespread, especially in Maharashtra.
Under the Climate Change Adaptation?* and the Water Stewardship Initiative,*
Bhojdari has seen a 37-percent increase in incomes through climate-resilient
agriculture and a 43-percent increase in forest cover and plantation via forest
farming since 2016.2° Similarly, projects for improving coastal health in Gujarat
under the Biodiversity and Ecosystem-based Climate Change Adaptation
programme based in Gandhinagar began in 2023.%” These patterns present
an argument for the definitive adoption of EbA practices.

Nonetheless, a major reason for the delayed uptake in India is financial
limitations. Adaptation efforts already operate with limited funding, and the
allocation for EbA is even more restricted. This lack of funding directly limits
the number of EbA projects, while the small scale of existing projects further
deters investment. Breaking this cycle requires addressing the challenges that
EbA faces in securing direct financing and scaling up initiatives to attract
larger funding opportunities.
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dentifying challenges is crucial to unlocking the true potential of

projects and exploring opportunities to establish EbA as a mainstream

solution. Recognising challenges that directly or indirectly affect

financial flows into EbA projects is an essential step in broadening

EbA in India. While these challenges are broadly recognised as global
problems in EbA implementation, they carry specific implications in India’s
context and must be examined accordingly.

Lack of Standardised Data and Monitoring Frameworks

Monitoring, evaluation, and learning (MEL) practices are increasingly
recognised as critical in climate discourse. Extensive data collection and analysis
are essential for all adaptation projects, including EbA projects. Nonetheless,
a generic MEL framework is insufficient to evaluate impacts, considering
EbA’s multisectoral quality. Assessing EbA requires data collection, collation,
processing, and analysis across various variables to examine interdependence
and subsequent effects of EbA. Therefore, data regarding climate and geography
needs to be augmented by socio-economic, bio-physical, developmental, and
more such variables.

Long-term effectiveness is another crucial part of the assessment. Given EbA’s
dependence on ecosystem services that are vulnerable to long-term changes, it
is essential to monitor impacts over time to avoid maladaptation.?® The theory
of change recognises this necessity within EbA practices and aims to provide
a framework that allows long-term planning and monitoring for successful
adaptation.®

Therefore, a complete evaluation of EbA requires a holistic analysis, making
standardisation challenging across different EbA strategies. Nevertheless, it is
possible to establish basic evaluation standards that mandate MEL protocols
to ensure holistic analysis to some degree. Such intricate and specific MEL
frameworks have been created through scientific research and systematised by
various organisations such as NDC* and Friends of EbA (FEBA).*!

Data and monitoring in India’s EbA landscape are important for expanding
the limited body of research on the impact and success of EbA projects.
A major gap identified by the Initial Adaptation Communication® is that
current assessments are primarily hazard-specific and fail to capture the socio-
economic impacts of climate vulnerability. This is concerning for EbA, given
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its interdependent nature. Without multifaceted analyses that examine impacts
across sectors, potential trade-offs and adverse impacts may be overlooked.

One such focus in EbA initiatives is the impact on biodiversity. Biodiversity
preservation is a vital part of establishing a healthy EbA, and neglecting
its role undermines its overall effectiveness. Given India’s commitment to
development through adaptation, extensive evaluation is critical.

Further, social inequalities, especially those related to gender and caste, are
highly susceptible to climate impacts and consequent adaptation measures.
Therefore, an increase in inequalities and the subsequent reduction in welfare
for any section of society needs to be monitored as part of EbA initiatives and
included in its impact assessment and social success.*

Finally, a critical drawback to India’s EbA landscape is the lack of awareness
regarding data requirements and limited accessibility to such data. While
standardising methodologies may be difficult, establishing a systematic data
dissemination and communication framework is necessary to bridge the
financing gap. The absence of standardised data or unverified data deters
investors as projects that lack accessible and accurate information on their
outcomes are less appealing for funding. To attract more financing, data
must be readily available and vetted against established standards to ensure
its reliability. This would help reduce information asymmetry and increase
confidence in the validity of various EbA practices. A public repository of
such data would allow investors, policymakers, and beneficiaries to assess the
improvements from EbA and identify areas that require further attention, thus
directing funding where required. The development of a standard practice
of monitoring within India is also necessary to avoid financing maladaptive
projects and increasing financing towards EbA projects.

Therefore, extensive, long-term, and sector-specific data collection is essential
to understand the interrelationships between various variables, which should
be explored through a causal lens to avoid unnecessary trade-offs and adverse
effects. Further, examining specific socio-economic dynamics, specifically in
India, is critical to ensuring holistic development and avoiding the exacerbation
of inequalities. These practices should be fundamental to the systematic
implementation and expansion of EbA projects. However, data monitoring
and evaluation alone are insufficient without a robust communication strategy
to share results. A centralised platform acting as a data repository is vital for
making EbA more accessible to financiers.
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Knowledge Gaps

India faces three key knowledge gaps in the implementation and practice of
EbA. First, the gaps in knowledge dissemination between policy frameworks
and grassroots implementation. Second, the limited exploration of synergies
between scientific evidence and traditional practices. Third, the ineptness of
current communication strategies.

A prevalent challenge in adaptation processes is the policy-implementation
gap, where strategies designed at the policy level lose coherence as they filter
down to the grassroots, compromising the precision of planned action.* The
acute lack of awareness regarding the extent, implications, impact, and need
for EbA at the community level needs to be addressed to ensure effective
implementation.”

Thus, EbA initiatives must integrate training and education programmes
at the local level, targeting both beneficiaries and on-ground implementers.
Such efforts would be instrumental in ensuring long-term success by
introducing comprehensive reasoning for following EbA practices after their
establishment. Organisations like the Indian Council of Agricultural Research
are prime examples of introducing training to reduce knowledge gaps in the
development sector; however, these steps are yet to become common practice
in EbA initiatives.*

In the context of EbA, the policy-grassroots knowledge gap becomes a two-
way challenge. EbA relies on indigenous knowledge and area-specific strategies
that align with local cultures and climate-action goals. However, the upward
transmission of such information faces unique challenges. While traditional
practices, refined over generations, are invaluable for understanding human-
ecosystem interactions and informing EDbA, they are often intertwined with
superstitions that may be ineffective or even counterproductive. Additionally,
these practices typically lack the scientific, data-driven insights needed to
inform policy, leading to their frequent dismissal. Their anecdotal nature
also makes them inaccessible at the policy level since they cannot be accessed
in written form and require in-depth involvement with communities to be
gathered.
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To ensure the seamless dissemination of information, the practical importance
and value of indigenous knowledge must be emphasised by official sources and
made essential to EbA application. This principle was underscored during the
16" session of the CBD COP? where indigenous involvement in the design
and implementation of adaptation strategies was deemed non-negotiable
for biodiversity conservation. Similarly, the use of indigenous knowledge
has been emphasised in India’s National Biodiversity Mission® and further
acknowledged in India’s Initial Adaptation Communication to the UNFCCC
in 2023.% It addresses the inherent inclusion of traditional practices and
local knowledge as a way of life across communities in India, “the core of
which is sustainability”. However, such acknowledgement can be futile if the
endorsement and propagation to decision-makers are omitted.

This issue is compounded by the limited scientific understanding of EbA
implementation in India. The ambiguous practicality of applying traditional
knowledge necessitates scientific evidence to guide policy design. Together,
both allow for forming a knowledge base that provides effective strategies that
create significant measurable impact. While there is notable global evidence
supporting the cost-effectiveness and impact*® of EbA initiatives, there is an
acute lack of research in the Indian context.

Given the specificity and customisation required for climate issues, regional
contexts, and cultural practices in each EDbA initiative, further research is
necessary for effective implementation in India to avoid maladaptation.*' While
case studies from other countries can serve as baselines, their insights must be
tailored to address Indian climate issues. For instance, in Odisha, mangrove
plantations to save shorelines have led to increased community dependence
on mangrove-related livelihoods. Cyclones have repeatedly damaged these
plantations, leaving communities with diminished income and failing to address
the core climate challenges.*” While mangrove restoration can be helpful,
regeneration efforts involving new plantations can disrupt local ecosystems.
Here, research on the conduciveness of mangrove plantations would have
been vastly helpful in implementing this EbA initiative.

Information circulation contributes to the knowledge problem, particularly
regarding resource management—an area where India has abundant
experience. While this knowledge has been systematically developed through
extensive surveys across various government levels and refined over time,
it lacks a framework for application in adaptation efforts, hindering EbA

10
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implementation. Given that resource management varies significantly based
on type, geography, and usage, district-level expertise could be pivotal role
to tailoring EbA projects to specific needs. Yet, this information is not readily
available and accessible to serve this purpose.

The need for an information archive is essential for effective vertical and
horizontal dissemination. The complexity of stochastic ecosystems and each
level of implementation underscores the importance of addressing knowledge
gaps through intensive monitoring and research feedback networks to upscale
and mainstream EbA.*

Ambiguity in Taxonomy and Unsystematic Financing

Monitoring drawbacks and knowledge gaps cannot be addressed without
clarifying the taxonomy of EbA. This ambiguity leads to a lack of formal
understanding of what qualifies as EbA at the national level.

Due to this vagueness, financing EbA remains unsystematic, making it difficult
to accurately estimate the true funding allocated to these practices. In India,
where EbA is often informally included within development projects, the actual
funding for EbA is likely underestimated. Several EbA practices are undertaken
under the guise of development, with their impacts not being separately
assessed or recorded. Consequently, EbA benefits are unaccounted for, leading
to insufficient awareness of its usefulness and financial shortcomings.

To address this, India must establish clear criteria to identify EbA initiatives,
even within development projects. While India acknowledges EbA as a valuable
adaptation strategy, the concept remains fairly abstract. A formal definition and
clear specifications would help reduce information asymmetry regarding the
profitability and success of EbA projects, which currently deters investment.
FEBA has developed criteria that could serve as guidelines or be directly
recognised by India.**

In the context of already restrained finances, the lack of awareness about EbA
initiatives makes financing difficult. To increase funding, EbA projects must be
made accessible for private investment. A centralised programme to identify
and create a formal pipeline of EbA initiatives is required to ensure that there
is a sufficient supply of projects to match available financing. Thus, mapping
Indian climate issues and ecosystem services would be a good starting point

11
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to draw attention to EbA. The Green Credit Programme (GCP) launched by
the MOEFCC in 2023 offers a centralised platform that can identify areas of
vulnerability and accrue funding for the same. EbA as a core component of
the GCP would establish an official pipeline of EbA projects, increase direct
funding for them, and raise their profile in adaptation discussions. This would
also address one of the programme’s major criticisms* by emphasising the
evaluation of ecosystem needs, services, and socio-cultural interdependence.
Thus, EbA would help ensure that initiatives under the GCP are not
maladaptive, allowing credits to be earned without further compromising
socio-economic or environmental factors.*®

Institutional and Governance Issues

The smooth implementation of EbA as a common practice within India
requires the involvement of multiple levels of government due to institutional
rigidities and policy inconsistencies. Such issues are compounded by governance
challenges such as land ownership and fragmentation.?” Competing land rights
act as barriers to EbA execution, while successful implementation depends on
the degree of fragmentation and the participation by private landowners.*
The Goulburn Broken Catchment® is often used as an example to illustrate
the partial restoration of riverbanks as private owners on one bank refused to
enact EbA initiatives. This poses a major problem in India, where landholdings
are fragmented. According to the latest census, approximately 86 percent
of operational land holdings are marginal and small.”® Based on this, the
challenges to mainstreaming EbA implementation in India are considerable.

In addition to land fragmentation, institutional fragmentation is a hindrance
to mainstreaming and broad scaling.”’ Differences in government structures,
policy choices, and legislation lead to varying success rates in implementations.’?
Additionally, legislative processes often favour certain adaptation practices over
others, making EbA implementation more inconsistent.” Given India’s extensive
government network and stratification, scaling EbA across agroclimatic zones
requires the involvement of multiple agents. As cultural diversification often
occurs alongside changes in governmental jurisdiction, communication and
coordination become key challenges to overcome.

Standardisation of legislative preferences and EbA mandating procedures

should be established at the national level, while the application and type of
EbA must remain highly customisable to application zones.

12
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These issues have also been observed in other South Asian and developing
nations,” where key governmental and institutional issues often stem from
capacity and transparency concerns. India’s population adds to these issues,
specifically as vulnerable populations contribute significantly to population
growth. While there are substantial EbA-specific hurdles to overcome, India’s
governance-related difficulties must be addressed concurrently.

13
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perationalising EbA as a best practice will need considerable

effort and time. Therefore, a concerted push towards

integrating EbA into development policy must be prioritised.

The language used in government adaptation and development

initiatives reflects the slow progress towards NbS for resilience.
However, this pace is insufficient given escalating climate-change problems
and shrinking finances. The global case for EbA is established; it is now time
to tailor it to India’s needs and strengthen the country’s adaptive capacity to
protect its populations and enhance its welfare. ©RF
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