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1) INTRODUCTION  
 

This pilot program explores the potential of ‘Foresight-CHAI’ (‘Collective Human-
Artificial Intelligence’), for the very topical and challenging issue of natural flood 
management.  

• AI now offers powerful new resources and functionalities: it provides foresight-
related content, which appears to be very fast and efficient, (along with 
existential risks); 

• Our focus is then on the CHI or ‘collective human intelligence’ – the social 
meaning, agenda setting, synergy forming, co-learning, co-creation & co-
production into the ‘real world’, all needed for transformational change; 

• the combination of foresight with AI-enabled process, and CHI-focused 
applications, is explored here as Foresight-CHAI (‘Collective Human-Artificial 
Intelligence’). 

For the human ‘CHI’ side we use an existing process model, the Pathways Toolkit – 
developed for the goal of enabling ‘collective human intelligence’.  For the AI side we 
use a menu of leading AI platforms, selected by how far they are relevant and practical 
for the challenge, and the resources available. 

This report contains preliminary results from the pilot program – Natural Flood 
Management India: this itself is a detailed application within the general program ‘NFM 
Policy Mobility’ (funded by British Council). 

  

The NFM challenge: 

‘NFM is recognized as a vital strategy for mitigating flood risks and strengthening 
community resilience’ … But – there are many barriers, social, technological, economic, 
political etc.  In the face of rapid transitions in climatic conditions, urbanization, 
industrialization, social / demographic change etc, NFM is often bypassed by large-
scale engineering solutions. This calls for an integrated, forward-looking approach – 
which is the aim of this ‘Foresight NFM’. 

Flood-wise / NFM India key question: 

‘how can natural flood management build resilience to climate-related disasters, 
combined with urbanization / industrialization, in the Indian sub-continent over the 
next 25 years’ 

https://sites.manchester.ac.uk/synergistics/toolkit/
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This points to many following questions:  how to bring together the many different fields 
and knowledge types involved in NFM? how to combine these in a way that leads to 
action? how to look beyond the immediate disaster, for a more strategic transformation 
of water systems in wider context?  

Underlying these is the agenda for ‘collective flooding intelligence’ (a.k.a. flood-wise):  
basically, the capacity for co-operation between a wider community of interest, with 
deeper layers of value, for further horizons of transformation.  

This Foresight-NFM workshop program has the following aims: 

• Contribute to the Policy Mobility project, by integration of research-policy 
knowledge 

• Demonstrate the foresight approach & test the Foresight-CHAI toolkit 

• Enable other free-standing projects to follow on with the NFM transformation 

  

One starting point is the NFM knowledge landscape: Multiple fields and sectors are 
relevant, each of them inter-connected with others. This concept graphic illustrates the 
mind-scape (cognitive landscape) with NFM at the centre: 

 

 

Context: NFM Policy Mobility project 

The ‘Flood-wise’ is a contribution to the project ‘Policy Mobility for Local Solutions and 
Community Resilience through Natural Flood Management’ (British Council funded) 
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This project adopts a Policy Mobility approach to explore localized solutions for 
community resilience, through Natural Flood Management (NFM), using the Mersey 
River Basin (MRB) in England and the Shilabati River Basin (SRB) in India as comparative 
case studies. NFM is recognized as a vital strategy for mitigating flood risks and 
strengthening community resilience, thereby contributing to global sustainability 
efforts. To address this, the study adopts a Policy Mobility framework, investigating the 
transfer and adaptation of NFM strategies from the MRB to the tropical river basin 
context of the SRB. This two-way knowledge exchange facilitated through a global-to-
local perspective, connecting stakeholders from the U , India, and Japan. 
Concomitantly, a significant focus is also placed on the role of  ocal and Indigenous 
 nowledge Systems ( IN S) and gender perspectives in enhancing NFM practices.” 

 

Process & resources 
 
The backdrop here is the Foresight-CHAI ‘User Guide’ for the pilot projects:  this sets out 
the process & key questions for prompts (also a first version of app review)  
• Foresight-CHAI User Guide v2 - https://tinyurl.com/yvut5jbm  
 

The workshop process included:   

• Initial input to discussion from Pre-empt summary report ‘Insights’ 
https://tinyurl.com/7xz76sy5 

• Background on the ‘summary analysis of speaker abstracts’ (AI) 
https://tinyurl.com/snd4jx59 

• Initial test responses to Pathways toolkit questions (JR et al) (see User Guide), on 
google doc with synch to Claude 

• Variation on the Pathways toolkit questions are put to Claude in stages 
• At each stage, based on the reports on the table / whiteboard, we aim to generate 

discussion, critique, feedback etc, both in person and online (this material not 
included in this version).  

 

https://tinyurl.com/yvut5jbm
https://tinyurl.com/7xz76sy5
https://tinyurl.com/snd4jx59
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The main content was generated step by step from the Pathways toolkit.  In principle -    

- AI (i.e. Pre-empt or similar) provides advance content:  
- CHI (humans) sets the agenda & starts the process, via the online doc / 

whiteboard:  
- AI (Claude) responds to each set question:  
- CHI (humans) reviews, critiques & forms further questions, via the online doc / 

whiteboard 

Advance materials included –  

• NFM India – Pre-empt general report - Insights: https://tinyurl.com/7xz76sy5  
• NFM India - Pre-empt insights – Claude summary: https://tinyurl.com/524dcndu  
• NFM speakers abstracts – Claude summary – https://tinyurl.com/snd4jx59  
• selected content is on the live google doc https://tinyurl.com/yyps7wa6   
• also the whiteboard https://tinyurl.com/4esfscea 
 
Also, we asked our visitor The Studio – to look closely at the ‘contradictions and 
dilemmas’ from a multi-agent perspective. (interesting comparison to the Claude 
response to the same - Question G & H3) 

• NFM India – The Studio – question H dilemmas - https://tinyurl.com/35b4ype4  

 

This shows a section of the online whiteboard, with summary information in graphic 
system mapping:  

https://tinyurl.com/7xz76sy5
https://tinyurl.com/524dcndu
https://tinyurl.com/snd4jx59
https://tinyurl.com/yyps7wa6
https://tinyurl.com/4esfscea
https://tinyurl.com/35b4ype4
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Implications & next steps 
Kolkata pilot overview: Generally some very interesting results from AI contribution 
and CHAI interactions… but so far, the human side needs to be strengthened.   

AI contribution, responding to the structured questioning process:  

- Very effective scoping of the problem, with detailed analysis of actors & factors, 
with structures of power, money, hegemony & colonization  

- Intense focus on the prompts for the more challenging, edgy questions –  
- e.g. who can make money / power from NFM or CFM: what are the likely models 

for crime & corruption:  which are the dilemmas & conflicting paradigms 
between which interest groups 

Questions  

- How best to connect the high level exploratory foresight scope, and the details of 
planning & action on the ground. See the proposed multi-level framework below. 

- How best to connect between NFM (‘natural flood management’ and the more 
mainstream ‘CFM’ (concrete flood management) 

Some updates:  
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- We now have a more detailed GIS-based technical analysis & plans (below) – 
how best to integrate with foresight-CHAI approach?  

- Politics in India & W.Bengal is more polarized & extremist; i.e. many Muslim 
citizens are denied their right to vote.   

 

Context:  Ghatal master plan  
 

 

 

 

Multi-level model framework 
 

The multi-level scheme here provides the scaffolding to link specific problems with 
strategic opportunities.  

1) MICRO LEVEL - FUNCTIONAL AGENDA 
- AI analytics for defined problems at specific level - Granular database with 

defined indicator fields: data from industry, census, remote sensing, social 
media etc 

 

2) MACRO LEVEL – FUNCTIONAL AGENDA 
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- AI gen / analytics for defined problem  / solutions at strategic levels. This may 
tend towards a functional type scope & agenda –  

• exclusive expert & black box methods 
• hegemony of elites & experts  
• extractive business &  innovation model 

 

3) MACRO LEVEL -  YNERGI TIC   CO-EVOLUTIONARY AGENDA 
- GEN-AI for synergistic opport-unities at strategic levels:  This tends towards the 

co-evolutionary transformation  

• Fully inclusive engagement with wider community   
• Full de-colonization via deeper worldviews 
• extended value generation in further chains & cycles 

 

4) MICRO-LEVEL -  YNERGI TIC   CO-EVOLUTIONARY AGENDA 
- AI gen / analytics for  practical responses at specific level:  This mobilizes the 

practical actions to implement the visions / synergies from strategic level 

(See the Foresight-CHAI user guide for more) 
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In practical terms:  

1) We set up large granular databases (100m cells / firm / node in the system etc) 
on all material factors: run AI analytics for functional cross-cutting issues, 
challenges & risks.  

2) We run participative foresight programs for deliberation on the functional issues 
& problems at various levels:  village / town, region, river catchment, state level.  
These are based on CHAI model processes & informed by AI content from (1): 
with special focus on the more critical ‘wicked’ type problems.  

3) We run participative foresight programs for deliberation on the synergistic 
visions, opportunities & transformations at various levels:  village / town, region, 
river catchment, state level.  These are based on CHAI model processes & 
informed by AI content from (1), and CHAI results from (2): with special focus on 
the more transformative opportunities e.g. NFM.  

4) We take the results back to the granular database and derive practical actions 
for each cell / firm / node in the system.  
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OVERVIEW  
 

‘How Natural Flood Management Can Build Resilience in the Indian Subcontinent 
Over the Next 25 Years’ 

Natural Flood Management (NFM) techniques offer a critical pathway for building 
resilience to the converging challenges of climate change, rapid urbanization, and 
economic transformation facing the Indian subcontinent. Here's how these approaches 
can make a difference: 

The Scale of the Challenge 

The Indian subcontinent faces severe and escalating flood risks: 

• Bangladesh: By 2050, the country will experience a 20% increase in monsoon 
rainfall, resulting in a 4% increase in flooded areas with increased inundation 
depth 

• India: 64% of Indian tehsils have recorded an increase in the frequency of heavy 
rainfall days by 1–15 days, reflecting how climate change has altered rainfall 
patterns 

• Pakistan: Under the SSP5 scenario, the area of high flood risk zones is projected 
to expand by 6.62% by 2080 

Bengaluru once had over 1,000 lakes, but around 80% have been lost or degraded due 
to encroachment and construction, reducing natural water retention and increasing 
runoff. This loss of natural infrastructure exemplifies the urbanization pressures across 
the region. 

Core NFM Techniques and Their Application 

1. Sponge City Concepts 

The "sponge city" approach, pioneered in China, is increasingly relevant for South Asian 
cities. Sponge cities focus on flood prevention and stormwater management via green 
infrastructure instead of purely relying on drainage systems, using urban parks, gardens, 
green spaces, wetlands, nature strips, and permeable paving. 

 ey strategies include: 

• Green roofs and rainwater storage systems 

• Sunken green spaces and bioretention ponds 

• Permeable pavements 
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• Wetland revitalization and restoration of natural waterflow pathways 

Chennai's Implementation: In March 2025, Chennai opened the Dr. M.S. Swaminathan 
Wetland Eco Park in Porur, its first wetland sponge park. The city now boasts 63 sponge 
parks, with 30 more planned. The retention basin has a holding capacity of 30,000 liters, 
recharging groundwater and reducing urban flooding risk. 

2. Wetland and Water Body Restoration 

Bengaluru's Jakkur  ake restoration showcases effective flood mitigation through eco-
restoration. Indian authorities stated that "while the importance of storm water drainage 
in reducing the runoff cannot be overlooked, they also need to be supplemented by 
some of the nature-based solutions such as increasing the capacity of rivers and lakes 
to carry rain water". 

3. Agricultural Land Preservation 

In Gorakhpur, India, partnering with farmers at the city's periphery to implement 
climate-resilient farming tactics helped preserve open areas that act as one of the city's 
greatest natural defenses against flooding. These efforts boosted crop yields and grew 
farmers' incomes by one-third. 

Integration with Urban Development 

NFM techniques must be embedded within broader urban planning: 

Policy Frameworks: 

• The National Mission on Sustainable Habitat under NAPCC emphasizes climate-
resilient urban planning 

• The Atal Mission for Rejuvenation and Urban Transformation (AMRUT) promotes 
stormwater drainage improvement 

Community Engagement: The 'Urban Greening and Biodiversity Enhancement' project 
in Gorakhpur, India, shows how combining technical expertise, local wisdom, and 
multiple perspectives has ensured inclusiveness and equitable decision-making. 

Economic Benefits and Co-Benefits 

NFM delivers multiple advantages beyond flood control: 

Economic Returns: Nature-based solutions yield economic, social, and environmental 
co-benefits for the community. Examples of co-benefits include the creation of green 
jobs, easier access to public green spaces, and the enrichment of coastal habitats and 
local flora and fauna. 
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Reduced Losses: By improving flood risk assessment and sustainable flood 
management strategies in Bangladesh, socio-economic losses and environmental 
damage could be reduced in high-risk areas by 20–30%. 

Addressing Implementation Challenges 

Current barriers include: 

•  ack of integration between waste and drainage management, outdated rainfall 
benchmarks, and neglect of ecological buffers undermine resilience 

• Many policymakers and urban planners lack sufficient knowledge about NbS and 
their economic benefits, leading to weak integration in policies and urban 
development frameworks 

• NbS are often perceived as costly due to inadequate valuation mechanisms that 
fail to capture their long-term economic, environmental, and social benefits 

Methods for Success Over 25 Years 

1. Scale and Connectivity: A shift from reactive flood management to proactive and 
holistic resilience strategies is essential for mitigating future flood risks and ensuring 
sustainable urban development in India. 

2. Hybrid Approaches: The growing imperatives of climate adaptation call for 
complementary, innovative and forward-looking solutions, such as a combined 
approach incorporating both NbS and grey infrastructure. 

3. Technology Integration: Under Namami Gange and other river conservation 
programs, efforts are being made to restore natural drainage channels and prevent 
encroachment, reducing urban flooding risks. Flood Early Warning Systems use GIS and 
satellite data for real-time flood alerts. 

4. Regional Learning: Bangkok's Benjakitti Forest Park transformation demonstrates 
that even in tropical, high-density contexts, concrete can be replaced with wetlands 
and forests to build resilience. The park was designed with low budget ($20 USD per 
square meter) and low maintenance in mind, proving affordability. 

Conclusion 

Over the next 25 years, successful implementation of NFM in the Indian subcontinent 
will require integrating these nature-based solutions into comprehensive urban 
planning frameworks, securing adequate financing mechanisms, building local capacity 
and knowledge, and creating strong governance structures that coordinate across 
sectors. The combination of traditional ecological wisdom with modern technology, 
community engagement with scientific expertise, and green infrastructure with 
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necessary grey infrastructure offers the most promising pathway to resilience in the 
face of escalating climate and urbanization pressures. 

 

STAGE 1: SYSTEMS MAPPING 

Question A1:  Who are the main actors / stakeholders in this NFM 
India challenge? 
(CHI:  

-  Policy and governance actors: panchayat, city, state and national government 
departments: parastatal development corporations and infrastructure providers 

- Economic actors: landowners, real estate, farming / forestry, infrastructure 
providers, small enterprises 

 

Claude -  

•    Community actors: rural farmers, village communities, indigenous groups, 
women's self-help groups 

•    Technical actors: hydrologists, environmental engineers, climate scientists, 
NGOs focused on watershed management 

•    Financial actors: development banks, international funding agencies, 
microfinance institutions, insurance companies 

•    Civil society actors: environmental advocacy groups, community-based 
organizations, academic institutions 

 

 

Question A2:  for the NFM India challenge, who are the main winners / 
losers in these actors / stakeholders? 
(CHI: 

- winners from NFM include - farmers / villagers 
- losers from NFM include - concrete suppliers, large agri-business 
-  

Claude - 
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 •    Winners from NFM include: farmers / villagers (reduced flood damage, improved 
soil quality), downstream communities (reduced flood risk), biodiversity and 
ecosystems (habitat restoration), long-term regional resilience, traditional knowledge 
holders (recognition and integration) 

•     osers from NFM include: concrete suppliers, large agri-business (reduced 
land availability), conventional engineering firms, short-term profit-oriented 
developers, actors dependent on centralized water control infrastructure 

•    Uncertain outcomes: Small landholders may win through reduced flood risk 
but lose through land use restrictions; local government may gain community 
support but face budget constraints for maintenance 

 

 

 

 

 

Question A3: which are the main social / economic interactions, 
institutions and/or power structures? 
 

(JR -  

-  and ownership is a key institution and power structure 
- Urban water engineering generally takes power over rural farming needs 

 

Claude  

•     and ownership is a key institution and power structure 

•    Urban water engineering generally takes power over rural farming needs 

•    Caste and class hierarchies influence access to decision-making and 
resource allocation 

•    Centralized vs. decentralized governance models create tension between 
national policy and local implementation 

•    Financial institutions control funding mechanisms, often favoring 
measurable hard infrastructure over distributed soft solutions 
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•    Traditional panchayat systems vs. modern bureaucratic structures create 
institutional friction 

•    Gender dynamics affect participation in water management decisions, 
despite women being primary water users 

•    Urban-rural power imbalances drive investment priorities toward cities 

•    International development agencies influence policy through funding 
conditionalities 

•     nowledge hierarchies privilege technical expertise over local/indigenous 
knowledge systems 

 

 

 

Question B: what are the key value chains, resource flows, business 
models, policy frameworks?  

 

 

Value Chains: 

● Agricultural value chains: From flood-resilient crop production (flood-tolerant 
species, floriculture) through local markets to urban consumers, with potential 
for organic certification and premium pricing for climate-adapted varieties 

● Ecosystem services value chain: Sacred forests and wetlands → flood 

regulation services → reduced downstream damage → community benefit-

sharing mechanisms (currently undervalued in market terms) 
● Knowledge value chain: Indigenous/traditional ecological knowledge → 

documentation and validation → integration with scientific data → climate 

adaptation policies → implementation in community-based NFM 
● Eco-tourism value chain: Natural floodplain landscapes → cultural heritage 

sites → visitor experiences → local employment and income → reinvestment 

in conservation (but with social/environmental trade-offs) 



18 
 

Resource Flows: 

● Water flows: Monsoon rainfall → upstream catchments → river systems → 

floodplains → wetlands → groundwater recharge → agricultural irrigation 

(disrupted by embankments and hard infrastructure) 
● Sediment flows: Erosion from Chotanagpur plateau → fertile silt deposition in 

floodplains → soil enrichment for agriculture (historically valued through 

"overflow irrigation," now blocked by embankments) 
● Financial flows: International funding (ISPF, ICSSR) → national programs 

(Namami Gange) → state agencies → local implementation → community 

level (often with significant leakage and governance gaps) 
● Migration and remittance flows: Rural flood-prone areas → international 

labor migration → remittances back to communities → economic multiplier 

effects → strengthened household coping capacity 

Business Models: 

● Payment for Ecosystem Services (PES): Upstream landowners maintain 

natural vegetation/wetlands → downstream beneficiaries pay for flood risk 

reduction (currently underdeveloped in India context) 
● Community-based natural resource management: Collective management of 

common lands, water bodies, and forests → sustainable harvesting → shared 

economic benefits → reinvestment in resilience 
● Microfinance for climate adaptation: Small loans for raised housing 

platforms, flood-resistant livelihood diversification (fishing, duck-rearing, flood-

tolerant crops) → repayment from increased income security 
● Public-private partnerships for NFM infrastructure: Government funding + 

private sector technical expertise + community land/labor → shared 

maintenance responsibilities → long-term sustainability (but risk of excluding 

marginalized groups) 

Policy Frameworks: 

● Sendai Framework for Disaster Risk Reduction: Global DRR commitments → 

national disaster management policies → state-level implementation (gap: 

top-down approach marginalizes local knowledge and community 

participation) 
● National programs: Namami Gange (river cleaning), MGNREGA (rural 

employment) → potential for NFM integration through watershed restoration, 

wetland conservation, but currently focused on hard infrastructure 
● Land use and spatial planning policies: Floodplain zoning regulations, 

building codes, agricultural land protection → enforcement challenges due to 

competing real estate pressures and weak governance 
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● Traditional governance systems: Panchayat (village council) systems with 

local decision-making authority → friction with modern bureaucratic structures 

→ need for hybrid governance models that respect both 
● International development agency frameworks: Funding conditionalities 

favoring measurable infrastructure over distributed soft solutions → need for 

adapted indicators that value community resilience, indigenous knowledge 

preservation, and long-term ecological benefits 

 

 

Question C: how do the various social, technology, economic, 
environment, political & cultural systems shape this challenge?   

 

(JR urban)-  

- Social systems start with the farmers and land-workers in the rural villages and 
remote communities, generally low income and peripheral  

- Technology systems have up to now followed a ‘hard infrastructure’ engineering 
approach: the NFM could be enabled by new digital solutions  

- Economic systems centre on land values / ownership, and the investment model 
needed for hard or soft infrastructure 

 

 

Social Systems: 

● Social systems start with the farmers and land-workers in the rural villages and 
remote communities, generally low income and peripheral to urban decision-
making centers 

● Caste and class hierarchies create differential vulnerability - marginalized groups 
(Dalits, indigenous communities, lower castes) experience disproportionate 
flood impacts while having least voice in planning 

● Gender dynamics are critical - women are primary water users and hold 
essential traditional knowledge (encoded in songs, rituals), yet are 
systematically excluded from water management governance 

● Community solidarity strengthens during flood crises through mutual aid, 
collective evacuation, and resource sharing, but also intensifies competition 
over scarce land and resources 

● Repeated flooding disrupts social structures: delays marriages, forces migration, 
reduces educational opportunities, and weakens intergenerational knowledge 
transfer 
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Technology Systems: 

● Technology systems have historically followed a 'hard infrastructure' engineering 
approach (embankments, dams) that has often failed and created new 
vulnerabilities through drainage disruption 

● Colonial-era infrastructure (built for troop movement and railway protection) 
continues to constrain adaptive management options and prioritizes urban 
connectivity over rural resilience 

● NFM could be enabled by new digital solutions - GIS mapping, satellite 
monitoring, climate modeling - but these must integrate with rather than replace 
local observational systems 

● Indigenous early warning systems (reading ant migrations, bird behavior, water 
odor, cloud patterns) provide hyper-local flood prediction that complements 
official meteorological data 

● Nature-based solutions (wetland restoration, sacred forest conservation, 
floodplain reconnection) offer proven flood regulation benefits but lack the 
political visibility of concrete structures 

Economic Systems: 

● Economic systems center on land values and ownership - land accounts for 
~47% of household flood losses, making land tenure insecurity a critical 
vulnerability factor 

● Investment models favor measurable, visible hard infrastructure over distributed 
soft solutions, creating systematic underinvestment in NFM despite superior 
long-term returns 

● NFM faces economic challenges: little direct financial gain, competition with 
real estate development, difficulty capturing ecosystem service values in market 
terms 

● International labor migration creates economic multipliers through remittances, 
strengthening household coping capacity but also draining communities of 
working-age populations 

● Agricultural value chains must adapt through flood-resilient crops, floriculture, 
and livelihood diversification (fishing, duck-rearing) to maintain rural economic 
viability 

Environmental Systems: 

● Environmental systems are shaped by geomorphological instability - erosion-
accretion cycles, channel migration, char formation require adaptive rather than 
fixed management approaches 
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● Climate change intensifies flood unpredictability through erratic monsoons, 
extreme rainfall events, and glacial melt contributions, exceeding design 
parameters of existing infrastructure 

● Natural resource flows (water, sediment, nutrients) are disrupted by 
embankments that block historical "overflow irrigation" systems which enriched 
soils and supported agricultural diversity 

● Ecosystem services from sacred forests, wetlands, and natural floodplains 
provide measurable flood regulation, biodiversity habitat, and soil enrichment 
but remain undervalued 

● Break of slope zones (geological fault lines, topographic transitions from plateau 
to plain) are critical flood trigger points requiring watershed-scale rather than 
site-specific interventions 

Political Systems: 

● Political systems privilege urban water engineering over rural farming needs, with 
investment priorities driven by urban-rural power imbalances and electoral 
calculations 

● Centralized governance models create tension with local implementation needs 
- the Sendai Framework's participatory vision remains top-down in practice, 
marginalizing community voices 

● Traditional panchayat (village council) systems hold local legitimacy and 
decision-making authority but face friction with modern bureaucratic structures, 
requiring hybrid governance models 

● International development agencies influence policy through funding 
conditionalities that favor measurable infrastructure over distributed solutions, 
shaping what gets built regardless of local needs 

● Democratic renewal is recognized as essential for NFM success, but this is 
understood as a very long process requiring sustained political will across 
electoral cycles 

Cultural Systems: 

● Cultural systems embed sophisticated ecological knowledge in mythology, 
rituals, songs, and oral traditions that encode centuries of flood adaptation 
wisdom 

● Indigenous worldviews regard rivers as sentient beings with memory and agency, 
contrasting fundamentally with engineering views of rivers as controllable 
hydrological systems 

● Traditional "living with floods" culture historically welcomed low-intensity 
flooding for soil enrichment, viewing floods as cyclical opportunities rather than 
pure disasters 
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●  nowledge hierarchies systematically devalue local and indigenous knowledge 
despite its practical efficacy, privileging technical expertise and formal 
credentials over experiential wisdom 

● Religious and spiritual significance of water bodies (sacred forests, river worship) 
shapes community conservation ethics and creates non-economic motivations 
for ecosystem protection 

 

STAGE 2: SCENARIO MAPPING 

Question D:  what are the key drivers of change for the NFM challenge, 
and which have the most impact / uncertainty? 
Based on the NFM India Foresight doc and workshop abstracts, here are the key drivers 
of change relevant to the NFM India challenge, with assessment of impact and 
uncertainty: 

 

HIGH IMPACT + HIGH UNCERTAINTY (Critical Drivers) 

• Climate change intensity and patterns: Erratic monsoons, extreme rainfall events, 
glacial melt contributions create unpredictable flood regimes that exceed existing 
infrastructure design parameters - fundamental uncertainty about future trajectories 
but certain to have massive impact 

• Political will for democratic renewal: NFM success requires sustained political 
commitment across electoral cycles and genuine community participation, but this 
depends on uncertain political transitions and power shifts between centralized vs 
decentralized governance models 

• Land use competition and real estate pressures: Rapid urbanization and 
development create intense competition for floodplain land - trajectory highly uncertain 
depending on economic growth patterns, regulatory enforcement, and investment 
priorities 

• International funding flows and conditionalities: Major financial resources (ISPF, 
ICSSR, development agencies) shape what gets built, but funding priorities and 
conditionalities are subject to geopolitical shifts and institutional changes 

• Migration patterns and remittance economics: International labor migration creates 
economic multipliers strengthening household resilience, but flows are vulnerable to 
global economic conditions, immigration policies, and local employment opportunities 
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HIGH IMPACT + MEDIUM UNCERTAINTY 

• Policy framework evolution: Shift from Sendai Framework ideals to actual 
implementation, integration of NFM into national programs (Namami Gange, 
MGNREGA) - direction somewhat predictable but pace and depth uncertain 

• Technology adoption trajectories: Integration of digital solutions (GIS, satellite 
monitoring, AI platforms) with indigenous knowledge systems - technological 
availability is certain but social acceptance and governance integration uncertain 

• Ecosystem service valuation: Recognition and monetization of flood regulation 
services from sacred forests, wetlands, natural floodplains - growing awareness but 
economic mechanisms underdeveloped 

• Gender empowerment in water governance: Women hold critical traditional 
knowledge but are systematically excluded from decision-making - direction of change 
uncertain despite growing advocacy 

 

HIGH IMPACT +  OW UNCERTAINTY (Predictable Pressures) 

• Geomorphological instability: Erosion-accretion cycles, channel migration, char 
formation in river systems like Shilabati - processes are well-understood and will 
continue, requiring adaptive management 

• Infrastructure legacy constraints: Colonial-era embankments and railway 
alignments will continue to constrain options until actively decommissioned or 
redesigned - physical reality with high inertia 

• Caste and class hierarchies: Structural inequalities affecting vulnerability and voice 
in planning will persist unless actively challenged - deeply embedded social systems 
change slowly 

• Urban-rural power imbalances: Cities will continue to prioritize their water 
engineering needs over rural farming communities given current political economy - 
predictable pattern 

 

MEDIUM IMPACT + HIGH UNCERTAINTY 

• Community-based natural resource management models: Collective management 
of commons could strengthen or fragment depending on social cohesion, external 
pressures, and governance support 
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• Eco-tourism development: Potential for income diversification but brings uncertain 
social, economic, and environmental trade-offs that could help or harm NFM goals 

• Payment for Ecosystem Services (PES) schemes: Upstream-downstream benefit-
sharing mechanisms remain underdeveloped - high uncertainty whether these will 
materialize at scale 

• Public-private partnerships for NFM: Hybrid funding and implementation models 
could expand resources but risk excluding marginalized groups - outcomes highly 
context-dependent 

 

MEDIUM IMPACT + MEDIUM UNCERTAINTY 

• Agricultural adaptation pathways: Shift toward flood-resilient crops, floriculture, 
livelihood diversification (fishing, duck-rearing) - gradual adoption likely but pace 
uncertain 

• Knowledge documentation and validation: Integration of indigenous ecological 
knowledge with scientific data for policy - growing recognition but institutionalization 
incomplete 

• Microfinance penetration for climate adaptation: Small loans for raised platforms, 
flood-resistant livelihoods - proven concept but scaling depends on financial sector 
priorities 

 

CROSS-CUTTING WI D CARDS ( ow Probability + Extreme Impact) 

• Major policy paradigm shift: Fundamental reorientation from hard infrastructure to 
nature-based solutions at national level - unlikely in short term but would transform 
entire landscape 

• Catastrophic flood event: Extreme flooding exceeding all historical records could 
force rapid policy change or alternatively entrench hard infrastructure approaches 

• International climate finance breakthrough: Major new funding mechanisms 
specifically designed for distributed, community-led NFM could overcome current 
investment biases 

• Social movement emergence: Broad-based movement demanding water democracy 
and indigenous knowledge recognition could rapidly shift power dynamics 

 

Key Interactions to Watch: 
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The highest leverage points are where multiple high-impact/high-uncertainty drivers 
intersect: 

1. Climate change × Political will: How intensifying climate impacts influence 
political commitment to transformative change vs defensive hard infrastructure 

2. Land competition × Ecosystem service valuation: Whether economic 
recognition of flood regulation services can compete with real estate 
development pressures 

3. Technology adoption × Indigenous knowledge: Whether digital tools genuinely 
integrate with or displace traditional early warning and adaptation practices 

4. International funding × Governance models: Whether external resources 
strengthen centralized control or enable decentralized, community-led 
approaches 

5. Migration × Community resilience: Whether remittance flows strengthen local 
adaptive capacity or drain communities of social capital and knowledge carriers 

 

Method: This assessment synthesizes the systemic analysis from Questions A-C, the 
workshop abstracts' identification of key challenges and opportunities, and applies 
foresight methodology to distinguish drivers by impact level and uncertainty level - the 
classic approach for scenario planning and strategic foresight. 

Would you like me to explore scenarios based on these drivers, or focus on particular 
high-impact/high-uncertainty combinations? 
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Question F: which are the main alternative future scenarios for NFM in 
the 10 year horizon? 
 

NFM India Scenarios: Four Futures for Natural Flood Management 

Based on the key drivers of climate change intensity and political will for systemic 
transformation, four plausible scenarios emerge for NFM in India by 2035: 

 

Scenario 1: "Regenerative Confluence" 

[Moderate climate + Strong political transformation] 

A progressive coalition government embraces NFM as cornerstone policy, integrating 
indigenous knowledge with digital monitoring. Payment for Ecosystem Services 
schemes flourish, rewarding upstream communities for watershed protection. Sacred 
forests and wetlands receive legal protection as critical infrastructure. Women's self-
help groups lead community-based natural resource management, accessing 
microfinance for climate adaptation. The Shilabati becomes a demonstration basin 
where traditional "living with floods" culture merges with modern resilience planning. 
Real estate pressures ease through strict floodplain zoning. International funding shifts 
toward distributed solutions. Migration slows as diversified livelihoods (flood-resilient 
agriculture, eco-tourism, fishing) provide viable alternatives. Panchayats gain genuine 
authority through hybrid governance models. However, transformation is gradual and 
uneven—some regions thrive while others lag. 

Key outcome: NFM becomes mainstream, though not universal. 

 

Scenario 2: "Fortress Fragmentation" 

[Extreme climate + Weak political will] 

Intensifying monsoon unpredictability and catastrophic floods trigger defensive 
responses. Governments double down on hard infrastructure—higher embankments, 
more dams—despite repeated failures. Urban areas receive priority protection while 
rural communities face abandonment.  and competition intensifies as climate refugees 
flee flood-prone areas, creating char settlements with precarious tenure. Traditional 
knowledge erodes as elders migrate and youth seek urban opportunities. International 
agencies impose technocratic solutions disconnected from local realities. Caste and 
gender inequalities deepen as marginalized groups bear disproportionate impacts. A 
vicious cycle emerges: infrastructure failure → emergency response → more hard 
infrastructure. Sacred forests disappear under development pressure. The divide 
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between winners (urban, wealthy, connected) and losers (rural, poor, marginalized) 
becomes chasm. 

Key outcome: Vulnerability escalates despite massive investment. 

 

Scenario 3: "Patchwork Resilience" 

[Moderate climate + Weak political will] 

Without national transformation, innovation emerges locally. Pioneering communities in 
Shilabati basin demonstrate NFM effectiveness through Santhal ecological knowledge 
and community-led watershed management. These "islands of resilience" attract NGO 
support and academic research but struggle to scale. National policies remain 
contradictory—Namami Gange funds hard infrastructure while local programs support 
nature-based solutions. Private sector develops Payment for Ecosystem Services pilots 
in select areas. Some states embrace hybrid governance while others maintain 
centralized control. Microfinance enables household-level adaptation (raised 
platforms, diversified livelihoods) creating individual resilience without systemic 
change.  nowledge documentation proceeds but doesn't shift power hierarchies 
privileging technical expertise. Migration continues as remittances become survival 
strategy rather than choice. 

Key outcome: Successful experiments coexist with ongoing vulnerability. 

 

Scenario 4: "Climate Emergency Catalyst" 

[Extreme climate + Strong political transformation] 

A series of unprecedented floods (2027-2029) kills thousands and causes massive 
economic losses, forcing fundamental reckoning. Public outrage demands 
accountability. A crisis-born political mandate enables rapid transformation: 
embankment decommissioning, floodplain restoration, indigenous knowledge 
integration into official policy. Emergency climate adaptation funding flows to 
community-led NFM at unprecedented scale. Women's collectives receive direct 
resources for local resilience planning. Traditional panchayat authority is restored and 
strengthened. The disaster becomes inflection point—"never again" galvanizes 
democratic renewal. However, transformation is reactive and trauma-driven, leaving 
psychological scars. Some communities cannot recover. Equity concerns risk being 
overlooked in urgency. 

Key outcome: Transformative change emerges from crisis, with mixed social 
consequences. 
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Cross-Scenario Insight: The pathway to resilient, equitable NFM requires proactive 
political transformation before catastrophic climate impacts force reactive, potentially 
unjust responses. 

 

 

STAGE 3: SYNERGY MAPPING  
 

Question G: Which visions / system transformations are possible / 
plausible, for the goal of NFM India? How could these transformations 
work within the alternative scenarios above? 
I'll look at Question G in your NFM India Foresight doc and continue what's started 
there:Perfect! I can see Question G has three vision statements started. Let me 
continue and expand on these, showing how they could work within the four scenarios: 

 

Vision 1: Socio-Political Transformation 

A new consensus emerges for a decentralized, participative, smart-tech-enabled, multi-
level 'adaptive governance', in response to the growing challenge of flooding and the 
opportunity of NFM. 

How it works across scenarios: 

• In "Regenerative Confluence": This vision becomes the foundation. Hybrid 
governance models emerge where traditional panchayats gain constitutionally-
protected authority over watershed management while being supported by state-level 
technical resources. Digital platforms enable real-time participatory decision-making 
during flood events. Women's collectives gain formal representation in water 
management committees. Indigenous knowledge holders become officially recognized 
advisors with voting rights on infrastructure decisions. 

• In "Fortress Fragmentation": This vision fails - centralized control intensifies as 
governments respond to crisis with authoritarian efficiency. Smart tech is used for 
surveillance and top-down control rather than participation. Attempts at 
decentralization are rolled back. 
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• In "Patchwork Resilience": This vision succeeds in pioneering districts/states but 
faces resistance elsewhere. Creates learning laboratories that demonstrate 
effectiveness but struggle to influence national policy. NGOs and academic 
partnerships help scale successful local models incrementally. 

• In "Climate Emergency Catalyst": Crisis accelerates adoption but implementation is 
rushed and imperfect. Emergency governance structures may initially centralize then 
rapidly decentralize as local capacity proves essential for recovery. Risk of elite capture 
during rapid institutional change. 

 

Vision 2: Eco-Economic Transformation 

New forms of green finance are enabled via AI-powered monitoring and blockchain data 
management: a 'natural capital bank' operates at various levels from village to district to 
state, enabling investment in NFM and many related actions in farming, forestry, rural 
public services. 

How it works across scenarios: 

• In "Regenerative Confluence": Natural capital banking becomes mainstream 
infrastructure. AI monitors ecosystem services (flood regulation, carbon sequestration, 
biodiversity) in real-time. Blockchain ensures transparent benefit-sharing from Payment 
for Ecosystem Services. Farmers receive automatic payments when satellite data 
confirms they're maintaining wetlands or sacred forests. Microfinance institutions 
integrate climate adaptation metrics into lending decisions. International climate 
finance flows directly to village-level natural capital accounts. 

• In "Fortress Fragmentation": This vision is captured by financial elites. Carbon 
credits and ecosystem service payments become speculative assets disconnected 
from community wellbeing. AI monitoring serves investors rather than farmers. 
Blockchain creates permanent records of land commodification that accelerate 
displacement. 

• In "Patchwork Resilience": Natural capital banking emerges through pilot projects 
with mixed results. Some communities benefit significantly while others lack digital 
literacy or are excluded by gatekeepers. Financial innovation outpaces regulatory 
frameworks, creating both opportunities and vulnerabilities. 

• In "Climate Emergency Catalyst": Crisis mobilizes unprecedented climate finance 
that enables rapid scaling of natural capital approaches. However, rushed 
implementation creates opportunities for corruption and elite capture. Emergency 
funds may flow through existing channels that favor hard infrastructure unless 
governance transformation occurs simultaneously. 
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Vision 3: Socio-Economic Transformation 

New livelihood pathways emerge that work with rather than against flood cycles, 
creating prosperity through adaptation rather than resistance. 

How it works across scenarios: 

• In "Regenerative Confluence": Flood-resilient agriculture becomes prestigious and 
profitable through organic certification and climate-adaptation premiums. Floriculture 
in floodplains supplies urban markets with high-value products. Eco-tourism in sacred 
forests and traditional char settlements generates sustainable income. Fishing in 
restored wetlands and duck-rearing during flood season become recognized 
professions with supply chain support. Migration shifts from distress-driven to circular 
patterns that strengthen rather than drain communities. Youth return with skills and 
capital to invest in climate-adapted enterprises. 

• In "Fortress Fragmentation": This vision collapses under economic pressure.  and 
speculation and real estate development displace traditional livelihoods. Migration 
becomes permanent as rural areas are abandoned. Flood-prone regions become 
sacrifice zones. Eco-tourism fails as wealthy tourists avoid dangerous areas. 

• In "Patchwork Resilience":  ivelihood diversification succeeds in protected niches 
but faces market access challenges.  ocal value chains develop but struggle to 
compete with global agriculture. Some communities create viable models of "living with 
floods" that provide proof of concept. Remittances remain critical safety net preventing 
full transformation. 

• In "Climate Emergency Catalyst": Crisis destroys existing livelihoods but creates 
space for rapid innovation. Emergency relief could include support for climate-adapted 
enterprises. However, trauma and displacement make long-term livelihood planning 
difficult. Risk of creating dependency on aid rather than sustainable self-reliance. 

 

Vision 4: Socio-Cultural Transformation 

Indigenous and traditional knowledge systems are recognized as equal partners with 
scientific expertise in a 'collective socio-ecological intelligence' for flood resilience. 

How it works across scenarios: 

• In "Regenerative Confluence": Universities establish formal partnerships with 
Santhal elders and women knowledge-holders. Traditional flood prediction methods 
(ant migration, bird behavior, water odor) are integrated into official early warning 
systems. Sacred forest protection becomes evidence-based policy backed by both 
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cultural and scientific rationales. Songs and rituals encoding adaptation wisdom are 
documented, taught in schools, and used for disaster preparedness training. 
 nowledge hierarchies flatten as technical experts and traditional practitioners co-
design solutions. 

• In "Fortress Fragmentation": This vision is actively suppressed. Traditional 
knowledge is dismissed as superstition. Dominant ideologies exclude indigenous and 
minority voices.  nowledge extraction occurs without recognition or benefit-sharing. 
Cultural erosion accelerates. 

• In "Patchwork Resilience": Academic research documents traditional knowledge 
extensively but struggles to translate this into policy influence. Co-production methods 
create successful local projects that remain marginal to mainstream practice. 
International visibility creates "knowledge tourism" without power transfer. 

• In "Climate Emergency Catalyst": Crisis reveals the inadequacy of purely 
technocratic approaches, forcing recognition of traditional knowledge. However, 
integration happens hastily under emergency conditions without proper protocols for 
consent, ownership, and benefit-sharing. Risk of knowledge appropriation in the name 
of urgent action. 

 

Vision 5: Techno-Environmental Transformation 

Digital tools and nature-based solutions merge to create 'smart ecosystems' that 
optimize flood regulation, agricultural productivity, and community resilience. 

How it works across scenarios: 

• In "Regenerative Confluence": IOT sensors monitor soil moisture, water levels, and 
vegetation health in sacred forests and wetlands. Drones map flood extent and assess 
damage in real-time. AI platforms integrate satellite data with indigenous observations 
to provide hyper-local forecasts. Communities access flood risk information through 
mobile apps in local languages. Digital twins of watersheds enable participatory 
scenario planning. Technology serves rather than replaces ecological knowledge. 

• In "Fortress Fragmentation": Technology is deployed for surveillance and control. 
Smart systems monitor compliance with centralized directives. Nature-based solutions 
are underfunded while digital infrastructure serves urban priorities. Technology 
deepens inequalities as digital access correlates with existing power structures. 

• In "Patchwork Resilience": Technology adoption is uneven. Well-resourced 
communities access sophisticated tools while others lack basic connectivity. Open-
source platforms enable some democratization but proprietary systems create 
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dependencies. Innovation happens at edges where tech-savvy youth collaborate with 
traditional practitioners. 

• In "Climate Emergency Catalyst": Crisis drives rapid technology deployment but 
without community ownership or capacity building. Emergency response systems are 
imposed rather than co-designed. However, the imperative for effectiveness may force 
genuine integration of local knowledge with digital tools. Post-crisis period becomes 
critical for determining whether technology serves centralized control or distributed 
empowerment. 

 

Cross-Vision Insight: These transformations are deeply interdependent. Socio-political 
transformation enables eco-economic innovation. Socio-economic transformation 
requires socio-cultural recognition. Techno-environmental solutions only serve 
resilience goals when embedded in transformed governance and cultural frameworks. 
The sequencing and integration of these visions determines whether NFM India 
achieves genuine systemic transformation or reproduces existing inequalities through 
new mechanisms. 

 

 

 

Question G: Which actors / stakeholder combinations could realize 
the visions with new types of synergies & value chains? And what 
barriers, contradictions & dilemmas could lie ahead for each 
combination? 
 

Looking at Question H in the document, I can see it has one example started for "Eco-
economic transformation" with synergies and dilemmas. Let me continue and complete 
this for all five vision areas: 

 

Synergies for Vision 1: Socio-Political Transformation 

Key actor combinations: 

• Traditional panchayats + state technical agencies + digital platform providers + 
women's self-help groups + indigenous knowledge holders 

New synergies: 
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• Panchayats gain constitutional authority while receiving real-time data support 
from state hydrologists 

• Digital platforms enable participatory budgeting where communities directly 
allocate NFM funds 

• Women's collectives partner with universities to document traditional knowledge 
and train new generations 

• Indigenous advisors sit on infrastructure planning committees with formal voting 
rights 

• NGOs facilitate multi-stakeholder dialogue and capacity building across 
governance levels 

Barriers and contradictions: 

• Power resistance: State bureaucrats reluctant to cede control; traditional male 
elites resist women's empowerment 

• Capacity gaps: Panchayats may lack technical expertise for complex decisions; 
digital literacy varies widely 

• Elite capture risk:  ocal power structures (caste, landlords) may dominate 
"participatory" processes 

• Coordination complexity: Multi-level governance requires sustained 
coordination that electoral cycles disrupt 

Dilemmas: 

• How to ensure genuine participation without endless consultation that delays 
urgent action? 

• How to balance traditional authority structures with democratic inclusion of 
marginalized voices? 

• Should technical expertise override local preferences when they conflict on 
safety grounds? 

• How to maintain continuity across political transitions and changing government 
priorities? 

 

Synergies for Vision 2: Eco-Economic Transformation 

Key actor combinations: 
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•  ocal banking institutions + landlords + farmers/foresters + farmers markets + 
distributors + water service providers + emergency relief agencies + village 
infrastructure developers + AI monitoring companies + blockchain platforms 

New synergies: 

• Natural capital banks provide loans secured against ecosystem service flows 
rather than land titles 

• AI platforms verify ecosystem health automatically, triggering PES payments to 
farmers maintaining wetlands 

• Blockchain ensures transparent tracking from upstream forest conservation to 
downstream flood reduction benefits 

• Insurance products link premiums to ecosystem health metrics, incentivizing 
conservation 

• Microfinance institutions partner with climate tech companies to offer 
adaptation loans at favorable rates 

• International climate funds flow directly to village natural capital accounts, 
bypassing state-level leakage 

Barriers and contradictions: 

• Measurement challenges: Quantifying ecosystem services remains technically 
complex and contested 

• Market volatility: Carbon credit prices fluctuate; ecosystem service markets 
may not materialize 

• Digital divide: Requires technology infrastructure and literacy that excludes 
poorest communities 

• Financialization risks: Commodifying nature may undermine non-economic 
conservation motivations 

• Benefit distribution: Tensions between individual farmers and district-level NFM 
programs over who receives payments 

Dilemmas: 

• How far should uncertain future flood risk justify restructuring land tenure and 
livelihoods now? 

• Which takes priority - NFM objectives or other needs like investment attraction or 
demographic stability? 
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• How to prevent financial intermediaries from capturing most value while 
communities bear adaptation costs? 

• Should natural capital banking replace or supplement traditional common 
property management? 

 

Synergies for Vision 3: Socio-Economic Transformation 

Key actor combinations: 

• Farmers + microfinance institutions + organic certification bodies + urban 
consumers + eco-tourism operators + fishing cooperatives + duck-rearing 
collectives + floriculture exporters + migrant labor networks + remittance 
platforms 

New synergies: 

• Flood-resilient crop varieties receive organic/climate-adaptation certification 
commanding premium prices 

• Urban consumers directly connect with floodplain farmers through subscription 
agriculture models 

• Eco-tourism packages link sacred forest visits with homestays in char 
settlements, generating distributed income 

• Fishing cooperatives in restored wetlands supply high-value products to urban 
markets 

• Migrant networks channel remittances into community adaptation enterprises 
rather than individual consumption 

• Platform economies connect flood-season workers (duck-rearing, fishing) with 
supply chains 

• Youth returning from migration bring skills/capital to invest in climate-adapted 
businesses 

Barriers and contradictions: 

• Market access: Small-scale producers struggle to reach urban markets; 
middlemen capture margins 

• Scale tensions: Individual household adaptation may not align with watershed-
level NFM needs 

• Intra-household conflict: Women, elders, youth have different priorities for 
livelihood investments 
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• Migration dilemma: Remittances provide crucial income but drain working-age 
population and social capital 

• Tourism trade-offs: Eco-tourism brings income but also social disruption, 
environmental pressure, cultural commodification 

Dilemmas: 

• How to balance eco-tourism revenue against protecting cultural integrity and 
environmental quality? 

• Should migration be encouraged (for remittances) or discouraged (for 
community resilience)? 

• How to ensure livelihood diversification serves NFM rather than undermining it 
through land conversion? 

• Can flood-adapted agriculture provide sufficient income to retain youth, or is 
migration inevitable? 

 

Synergies for Vision 4: Socio-Cultural Transformation 

Key actor combinations: 

• Indigenous knowledge holders (especially elders and women) + academic 
institutions + meteorological departments + schools/training centers + cultural 
documentation organizations + international indigenous networks + policy 
makers 

New synergies: 

• Universities establish formal co-learning partnerships where elders and 
scientists co-teach courses 

• Traditional flood indicators (ant migration, bird behavior, water odor) integrated 
into official early warning systems 

• Women's songs encoding adaptation wisdom become disaster preparedness 
curriculum in schools 

• Sacred forest protection receives both cultural and scientific policy backing 

• Indigenous communities gain intellectual property rights over traditional 
knowledge 

• International indigenous networks share adaptation practices across similar 
ecosystems 



37 
 

• Academic research co-designed with communities ensures culturally 
appropriate methods and benefit-sharing 

Barriers and contradictions: 

• Knowledge hierarchies: Deeply embedded privileging of technical expertise 
over experiential wisdom 

• Appropriation risks: Documentation can enable extraction without recognition 
or compensation 

• Generational gaps: Youth increasingly disconnected from traditional 
knowledge; elders passing away 

• Political marginalization: Dominant ideologies may actively suppress 
indigenous and minority voices 

• Commodification: Recognition can transform living knowledge into static 
"cultural heritage" 

Dilemmas: 

• How to document knowledge for wider use without enabling appropriation or 
commodification? 

• Should traditional knowledge be validated by science, or recognized as equally 
valid on its own terms? 

• How to engage youth in traditional practices when urban opportunities seem 
more attractive? 

• Can indigenous knowledge be integrated into modern systems without losing 
essential context and meaning? 

 

Synergies for Vision 5: Techno-Environmental Transformation 

Key actor combinations: 

• IoT sensor manufacturers + drone operators + AI platform developers + satellite 
data providers + telecom companies + indigenous observers + farmers + 
hydrologists + environmental engineers + mobile app developers + community 
radio stations 

New synergies: 

• IoT sensors in sacred forests/wetlands provide real-time ecosystem health data 
accessible via mobile apps 
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• Drones conduct rapid damage assessment enabling faster emergency response 
and insurance claims 

• AI platforms integrate satellite imagery with indigenous observations for hyper-
local flood forecasting 

• Digital twins of watersheds enable community participatory scenario planning in 
local languages 

• Mobile apps provide flood warnings, evacuation routes, and relief information in 
vernacular languages 

• Community radio combines digital alerts with cultural context and traditional 
knowledge 

• Open-source platforms enable communities to own and control their data rather 
than depending on proprietary systems 

Barriers and contradictions: 

• Digital divide: Technology access correlates with existing inequalities 
(urban/rural, caste, gender) 

• Dependency risks: Proprietary systems create vendor lock-in; communities 
lack technical capacity for maintenance 

• Surveillance potential: Same technologies can serve community 
empowerment or state control 

• Cost sustainability: Who pays for ongoing technology maintenance, data plans, 
equipment replacement? 

• Displacement: Digital tools may marginalize traditional practitioners if not 
carefully integrated 

Dilemmas: 

• Should communities adopt proprietary platforms (more reliable) or open-source 
(more autonomous)? 

• How to ensure technology serves rather than replaces indigenous knowledge 
systems? 

• Who owns the data generated by community-deployed sensors - communities, 
companies, or government? 

• Can technology democratize access to information or does it deepen digital-age 
inequalities? 
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Cross-Cutting Barriers and Contradictions 

Power and politics: 

• All visions face resistance from entrenched interests (bureaucrats, contractors, 
landlords, engineers) 

• Electoral cycles disrupt long-term transformation; flood management becomes 
political bargaining chip 

• Urban-rural power imbalances persistently prioritize city water needs over village 
livelihoods 

Finance and economics: 

• Contradiction between district NFM programs (collective) and individual farmer 
incentives (private gain) 

• Tension between public investment in NFM versus other urgent needs (poverty, 
housing, infrastructure) 

• Real estate pressures create constant temptation to convert floodplains for 
development 

Social equity: 

• All transformations risk elite capture unless explicitly designed for inclusion 

• Caste, class, gender hierarchies reproduce themselves in new institutional 
forms 

• Marginalized groups bear adaptation costs while powerful actors capture 
benefits 

Temporal mismatches: 

• NFM benefits accrue gradually; political and economic systems demand 
immediate results 

• Climate uncertainty makes long-term planning difficult; short-term thinking 
prevails 

• Intergenerational equity challenges: restructuring livelihoods now based on 
uncertain future risks 

 

Meta-Dilemma: The fundamental tension is between incremental adaptation within 
existing systems versus transformative change that challenges power structures. 
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Meaningful NFM requires the latter, but political economy incentivizes the former. How 
to navigate this without either naive optimism or resigned acceptance of injustice? 

 

 

 

 

Question H2:   what are the key actor combinations for system 
transformation, in a visual mapping of stakeholder synergies across 
five transformation visions? 
 

Vision 1: Socio-Political Transformation 

Adaptive Governance & Democratic Participation 

 

CORE ACTOR NETWORK 

Traditional Panchayats 

↕ 

State Technical Agencies (Hydrologists, Engineers) 

↕ 

Digital Platform Providers 

↔ 

Women's Self-Help Groups + Indigenous  nowledge Holders 

↕ 

NGOs (Facilitators & Capacity Builders) 

 

 

Vision 2: Eco-Economic Transformation 

Natural Capital Banking & Green Finance 
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FINANCIAL ECOSYSTEM 

AI Monitoring Companies + Blockchain Platforms 

↕ 

 ocal Banking Institutions ↔ Microfinance Institutions 

↕ 

Farmers/Foresters +  andowners 

↔ 

Farmers Markets + Distributors 

↕ 

Water Services + Emergency Relief + Village Infrastructure 

 

 

Vision 3: Socio-Economic Transformation 

Flood-Adapted Livelihoods & Market Connections 

 

LIVELIHOOD VALUE CHAINS 

Urban Consumers + Organic Certification Bodies 

↕ 

Farmers ↔ Fishing Cooperatives ↔ Duck-rearing Collectives ↔ Floriculture 
Exporters 

↕ 

Microfinance Institutions + Remittance Platforms 

↔ 

Migrant  abor Networks 

↕ 

Eco-tourism Operators 
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Vision 4: Socio-Cultural Transformation 

Indigenous Knowledge Integration & Co-Learning 

 

KNOWLEDGE CO-PRODUCTION NETWORK 

Indigenous  nowledge Holders (Elders & Women) 

↔ 

Academic Institutions + Meteorological Departments 

↕ 

Schools/Training Centers 

↔ 

Cultural Documentation Organizations 

↕ 

International Indigenous Networks ↔ Policy Makers 

 

 

Vision 5: Techno-Environmental Transformation 

Smart Ecosystems & Data Integration 

 

DIGITAL-ECOLOGICAL INTEGRATION 

IoT Sensors + Drone Operators + Satellite Data Providers 

↕ 

AI Platform Developers + Telecom Companies 

↔ 

Indigenous Observers + Farmers 

↕ 
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Hydrologists + Environmental Engineers 

↔ 

Mobile App Developers + Community Radio Stations 

 

 

Cross-Cutting Integration 

How the Five Visions Interconnect 

 

SOCIO-POLITICAL 

(Enables governance for all other visions) 

↓ 

ECO-ECONOMIC ↔ SOCIO-ECONOMIC 

(Finance flows enable livelihoods; livelihoods generate economic value) 

↕ 

SOCIO-CULTURAL 

(Provides legitimacy and knowledge foundation) 

↕ 

TECHNO-ENVIRONMENTAL 

(Serves all visions with data, monitoring, communication) 

 

Key Insight: These actor networks must operate simultaneously and interconnectedly. 
No single vision can succeed in isolation. Socio-political transformation creates the 
governance space for eco-economic innovation, which enables socio-economic 
livelihood diversification, grounded in socio-cultural knowledge systems, all amplified 
by techno-environmental tools. 

Legend: 

↕ = Two-way vertical integration (hierarchical/nested relationships) 

↔ = Two-way horizontal collaboration (peer-to-peer partnerships)  
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Summary of actors:  

Actors  

Label  Vision Description 
Traditional 
Panchayats Vision 1 Village council systems with local decision-making authority 
State Technical 
Agencies Vision 1 Hydrologists and engineers providing technical expertise 
Digital Platform 
Providers Vision 1 

Technology companies enabling participatory decision-making 
platforms 

Women's Self-
Help Groups Vision 1 Community-based women's collectives with traditional knowledge 
Indigenous 
Knowledge 
Holders 

Vision 1, 
Vision 4 Elders and traditional practitioners with ecological wisdom 

NGOs  Vision 1 Facilitators and capacity builders for multi-stakeholder dialogue 
AI Monitoring 
Companies Vision 2 Automated ecosystem health verification platforms 
Blockchain 
Platforms Vision 2 Transparent benefit-sharing tracking systems 
Local Banking 
Institutions Vision 2 Community-level financial services providers 
Microfinance 
Institutions 

Vision 2, 
Vision 3 Small loan providers for climate adaptation 

Farmers/Foresters Vision 2 Land managers maintaining wetlands and natural vegetation 
Landowners Vision 2 Property owners with upstream conservation potential 
Farmers Markets Vision 2 Direct market connections for climate-adapted products 
Distributors Vision 2 Supply chain intermediaries 
Water Service 
Providers Vision 2 Public and private water infrastructure operators 
Emergency Relief 
Agencies Vision 2 Disaster response organizations 
Village 
Infrastructure 
Developers Vision 2 Community-level infrastructure implementers 

Farmers  
Vision 3, 
Vision 5 Primary agricultural producers in flood-prone areas 

Organic 
Certification 
Bodies Vision 3 Climate-adaptation and organic certification agencies 
Urban Consumers Vision 3 Market demand for flood-resilient products 
Eco-tourism 
Operators Vision 3 Tourism businesses linking natural landscapes with visitors 
Fishing 
Cooperatives Vision 3 Collective wetland fishing enterprises 
Duck-rearing 
Collectives Vision 3 Flood-season livelihood cooperatives 
Floriculture 
Exporters Vision 3 High-value flower and plant exporters 



45 
 

Migrant Labor 
Networks Vision 3 International workers sending remittances 
Remittance 
Platforms Vision 3 Financial services for remittance management 
Academic 
Institutions Vision 4 Universities and research centers 
Meteorological 
Departments Vision 4 Official weather and flood forecasting agencies 
Schools/Training 
Centers Vision 4 Educational institutions at all levels 
Cultural 
Documentation 
Organizations Vision 4 Knowledge preservation and archiving organizations 
International 
Indigenous 
Networks Vision 4 Cross-cultural indigenous knowledge exchange networks 
Policy Makers Vision 4 Government officials shaping flood management policy 
IoT Sensor 
Manufacturers Vision 5 Internet of Things devices for ecosystem monitoring 
Drone Operators Vision 5 Aerial damage assessment and monitoring services 
AI Platform 
Developers Vision 5 Machine learning systems for flood forecasting 
Satellite Data 
Providers Vision 5 Remote sensing and earth observation companies 
Telecom 
Companies Vision 5 Communication infrastructure and connectivity providers 
Indigenous 
Observers Vision 5 Local community members providing ground-truth observations 
Hydrologists Vision 5 Water systems scientists 
Environmental 
Engineers Vision 5 Technical specialists in nature-based solutions 
Mobile App 
Developers Vision 5 User interface designers for community access 
Community Radio 
Stations Vision 5 Local language communication channels 

 

 

Summary of Connections  

From To Type Vision Description 
Traditional 
Panchayats 

State Technical 
Agencies Partnership 

Vision 
1 

Panchayats receive real-time data 
support from hydrologists 

State Technical 
Agencies 

Digital Platform 
Providers Partnership 

Vision 
1 

Technical data flows through digital 
platforms 

Digital Platform 
Providers 

Traditional 
Panchayats Partnership 

Vision 
1 

Platforms enable participatory 
budgeting for community allocation 

Women's Self-Help 
Groups 

Indigenous 
Knowledge 
Holders Collaboration 

Vision 
1 

Joint knowledge documentation and 
transmission 
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Women's Self-Help 
Groups 

Traditional 
Panchayats Participation 

Vision 
1 

Formal representation in water 
management committees 

Indigenous 
Knowledge Holders 

State Technical 
Agencies Advisory 

Vision 
1 

Indigenous advisors on infrastructure 
planning with voting rights 

NGOs 
Traditional 
Panchayats Support 

Vision 
1 Capacity building and facilitation 

NGOs 
Women's Self-
Help Groups Support 

Vision 
1 Training and resource provision 

NGOs 
State Technical 
Agencies Coordination 

Vision 
1 Multi-stakeholder dialogue facilitation 

AI Monitoring 
Companies 

Blockchain 
Platforms Data Flow 

Vision 
2 

Ecosystem health data feeds into 
transparent tracking 

AI Monitoring 
Companies Farmers/Foresters Payment Trigger 

Vision 
2 

Automatic PES payments when 
ecosystem targets met 

Blockchain 
Platforms Farmers/Foresters Financial Flow 

Vision 
2 

Transparent benefit-sharing from 
conservation to communities 

Local Banking 
Institutions 

Microfinance 
Institutions Partnership 

Vision 
2 

Coordinated climate adaptation 
lending 

Local Banking 
Institutions Farmers/Foresters Finance 

Vision 
2 

Loans secured against ecosystem 
service flows 

Farmers/Foresters Landowners Collaboration 
Vision 
2 Joint watershed management 

Farmers/Foresters Farmers Markets Value Chain 
Vision 
2 

Direct market access for flood-
resilient products 

Farmers Markets Distributors Distribution 
Vision 
2 Product flow to urban consumers 

Microfinance 
Institutions Farmers/Foresters Micro-loans 

Vision 
2 

Small loans for adaptation 
infrastructure 

Water Service 
Providers 

Village 
Infrastructure 
Developers Coordination 

Vision 
2 

Integrated water and infrastructure 
planning 

Emergency Relief 
Agencies Farmers/Foresters Support 

Vision 
2 

Climate insurance and disaster 
response 

Village 
Infrastructure 
Developers Farmers/Foresters Service 

Vision 
2 Community-level NFM infrastructure 

Farmers 

Organic 
Certification 
Bodies Certification 

Vision 
3 

Flood-resilient crops receive climate-
adaptation certification 

Organic Certification 
Bodies Urban Consumers Market Signal 

Vision 
3 Premium pricing for certified products 

Urban Consumers Farmers Direct Sales 
Vision 
3 

Subscription agriculture models 
bypassing middlemen 

Farmers 
Fishing 
Cooperatives Diversification 

Vision 
3 Seasonal livelihood switching 

Farmers 
Duck-rearing 
Collectives Diversification 

Vision 
3 Flood-season alternative livelihood 

Fishing 
Cooperatives Urban Consumers Value Chain 

Vision 
3 

High-value wetland products to urban 
markets 

Floriculture 
Exporters Farmers Supply Chain 

Vision 
3 

Premium pricing for flood-zone 
floriculture 
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Eco-tourism 
Operators Farmers Partnership 

Vision 
3 

Sacred forest visits + char settlement 
homestays 

Migrant Labor 
Networks 

Remittance 
Platforms Financial Flow 

Vision 
3 

International remittances to 
communities 

Remittance 
Platforms Farmers 

Capital 
Investment 

Vision 
3 

Remittances channeled to adaptation 
enterprises 

Microfinance 
Institutions Farmers Micro-loans 

Vision 
3 Adaptation infrastructure financing 

Microfinance 
Institutions 

Fishing 
Cooperatives Micro-loans 

Vision 
3 Cooperative enterprise development 

Microfinance 
Institutions 

Duck-rearing 
Collectives Micro-loans 

Vision 
3 Seasonal livelihood support 

Indigenous 
Knowledge Holders 

Academic 
Institutions Co-learning 

Vision 
4 Elders and scientists co-teach courses 

Academic 
Institutions 

Indigenous 
Knowledge 
Holders Co-research 

Vision 
4 

Research co-designed with 
communities 

Indigenous 
Knowledge Holders 

Meteorological 
Departments 

Knowledge 
Integration 

Vision 
4 

Traditional indicators integrated into 
early warning systems 

Meteorological 
Departments 

Indigenous 
Knowledge 
Holders Data Sharing 

Vision 
4 

Official forecasts combined with local 
observations 

Indigenous 
Knowledge Holders 

Schools/Training 
Centers Curriculum 

Vision 
4 

Women's songs and rituals become 
disaster preparedness education 

Schools/Training 
Centers 

Indigenous 
Knowledge 
Holders 

Knowledge 
Transmission 

Vision 
4 

Youth engagement with traditional 
practices 

Cultural 
Documentation 
Organizations 

Indigenous 
Knowledge 
Holders Documentation 

Vision 
4 

Ethical knowledge recording with IP 
protection 

Indigenous 
Knowledge Holders 

International 
Indigenous 
Networks Exchange 

Vision 
4 

Cross-ecosystem adaptation practice 
sharing 

International 
Indigenous 
Networks Policy Makers Advocacy 

Vision 
4 Indigenous voices in national policy 

Policy Makers 

Indigenous 
Knowledge 
Holders Recognition 

Vision 
4 

Official advisor status with voting 
rights 

Academic 
Institutions Policy Makers Evidence 

Vision 
4 

Research informing climate 
adaptation policy 

IoT Sensor 
Manufacturers Farmers Real-time Data 

Vision 
5 

Ecosystem health data accessible via 
mobile apps 

Drone Operators Farmers 
Rapid 
Assessment 

Vision 
5 

Post-flood damage evaluation for 
insurance claims 

AI Platform 
Developers 

Indigenous 
Observers Data Integration 

Vision 
5 

Satellite imagery combined with local 
observations 

Satellite Data 
Providers 

AI Platform 
Developers Data Feed 

Vision 
5 

Remote sensing inputs for hyper-local 
forecasting 

Telecom Companies Farmers Connectivity 
Vision 
5 

Mobile data access enabling digital 
tools 
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Indigenous 
Observers Hydrologists Ground Truth 

Vision 
5 

Local observations validate scientific 
models 

Indigenous 
Observers 

AI Platform 
Developers 

Local 
Knowledge 

Vision 
5 

Traditional indicators inform AI 
forecasts 

Farmers Hydrologists Feedback 
Vision 
5 

Farm-level impacts inform watershed 
models 

Hydrologists 
Environmental 
Engineers Collaboration 

Vision 
5 

Scientific modeling informs NFM 
design 

Environmental 
Engineers Farmers 

Technical 
Support 

Vision 
5 

Nature-based solution 
implementation guidance 

Mobile App 
Developers Farmers Interface 

Vision 
5 

Vernacular language flood warnings 
and evacuation routes 

Community Radio 
Stations Farmers Communication 

Vision 
5 

Digital alerts combined with cultural 
context 

Mobile App 
Developers 

Community Radio 
Stations Integration 

Vision 
5 

Multi-channel emergency 
communication 

AI Platform 
Developers 

Mobile App 
Developers Platform 

Vision 
5 

Digital twins for participatory scenario 
planning 

 

 

Systems mapping of stakeholders  
Pilot example from Kumu page - https://kumu.io/Joeravetz/nfm-india-test-09dd8578-
2e41-458d-91d6-05218fa4642d#untitled-map  

 

 

https://kumu.io/Joeravetz/nfm-india-test-09dd8578-2e41-458d-91d6-05218fa4642d#untitled-map
https://kumu.io/Joeravetz/nfm-india-test-09dd8578-2e41-458d-91d6-05218fa4642d#untitled-map
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Question H3: Could each actor type make more money / power by 
opposing / hijacking NFM, and how would they do this? 
I'll look at Question H3 in the NFM India Foresight doc and provide an analysis of how 
different actor types could benefit from opposing or hijacking NFM:I can see Question 
H3 is currently empty except for a partial text "Meta-Dilemma: The f". Let me provide a 
comprehensive analysis of how different actor types could benefit from opposing or 
hijacking NFM: 

 

OPPOSITION STRATEGIES (Actors Who Benefit from NFM Failure) 

1. Concrete Suppliers & Engineering Contractors 

• How they oppose:  obby for hard infrastructure solutions; fund studies showing 
NFM inadequacy; emphasize immediate visible results over long-term resilience 

• Power/profit gain: Multi-billion rupee embankment and dam contracts with 
guaranteed cost overruns; recurring maintenance revenues 

• Method: Capture technical committees; position NFM as "unproven" or "too 
slow"; exploit emergency situations to fast-track concrete projects 

2. Real Estate Developers & Land Speculators 

• How they oppose: Resist floodplain zoning; challenge land use restrictions; 
lobby for infrastructure that enables development 

• Power/profit gain: Floodplain land conversion to urban development yields 100-
1000x returns; leverage political connections for rezoning 

• Method: Frame NFM as anti-development; fund counter-studies; use courts to 
delay implementation; bribe local officials for exemptions 

3. Large Agribusiness Corporations 

• How they oppose: Push monoculture over flood-resilient diversity; promote 
chemical-dependent farming incompatible with NFM; resist land allocation for 
wetlands 

• Power/profit gain: Seed/fertilizer/pesticide sales; land consolidation; contract 
farming control 

• Method: Provide short-term credit to lock farmers into conventional agriculture; 
market access monopolies; political donations 

4. Centralized Bureaucrats (State/National) 
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• How they oppose: Maintain top-down control; slow-roll decentralization; create 
complex approval processes 

• Power/profit gain: Budget control; patronage networks; rent-seeking 
opportunities from permits and approvals 

• Method: Implement participatory processes "in name only"; require impossible 
documentation; redirect NFM funds to hard infrastructure 

5. Sand Mining Mafias 

• How they oppose: Resist river restoration that would limit extraction; corrupt 
enforcement officials; use violence against activists 

• Power/profit gain: Billions in illegal profits; political protection networks 

• Method: Criminal intimidation; political funding; regulatory capture at district 
level 

 

HIJAC ING STRATEGIES (Actors Who Co-opt NFM for Private Gain) 

6. Tech Companies (AI, IoT, Blockchain) 

• How they hijack: Position proprietary platforms as "necessary" for NFM; create 
vendor lock-in; extract data without community benefit 

• Power/profit gain:  ong-term service contracts; data monopolies; government 
procurement revenues 

• Method: Offer "free" pilot programs creating dependency; patent community 
knowledge integrated into systems; lobby for mandatory technology adoption 

7. International Development Agencies 

• How they hijack: Impose technocratic NFM models; require expensive 
consultants; tie funding to specific approaches 

• Power/profit gain: Institutional growth; consultant fees; policy influence 

• Method: Shape national policy through conditionalities; fund favored NGOs 
creating parallel structures; promote "best practices" disconnected from context 

8. Elite Landowners 

• How they hijack: Capture Payment for Ecosystem Services while displacing 
commoners; use NFM to legitimize land consolidation 

• Power/profit gain: PES revenues; increased land values; carbon credit windfalls 
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• Method: Claim commons as private property; use social capital to dominate 
panchayats; hire lawyers to navigate complex regulations 

9. Urban Political Parties 

• How they hijack: Promise NFM at elections then deliver hard infrastructure; use 
NFM rhetoric for greenwashing 

• Power/profit gain: Electoral advantage; contractor kickbacks; appear 
progressive without threatening power structures 

• Method: Announce high-profile NFM programs; channel most funds to 
conventional projects; claim success based on announcements not outcomes 

10. Eco-tourism Operators 

• How they hijack: Commercialize sacred sites; displace communities for 
"conservation"; extract profits while externalizing costs 

• Power/profit gain: Premium pricing; international marketing; land control 

• Method: Partner with government for exclusive access; employ few locals at low 
wages; brand NFM as tourist amenity 

11. Microfinance Institutions (Predatory) 

• How they hijack: Offer high-interest "climate adaptation" loans; enforce 
repayment through asset seizure 

• Power/profit gain: Interest margins; fee extraction; land acquisition through 
defaults 

• Method: Target vulnerable households; bundle insurance with loans at inflated 
rates; aggressive collection practices 

12. NGOs (Extractive Model) 

• How they hijack: Position themselves as "necessary intermediaries"; build 
dependency; extract overhead from all transactions 

• Power/profit gain: Grant revenues; staff empire-building; international 
reputation 

• Method: Claim to represent communities without actual accountability; parallel 
service delivery undermining government; knowledge extraction without benefit-
sharing 

13. Academic Institutions (Exploitative) 
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• How they hijack: Extract traditional knowledge for publications; no benefit-
sharing; impose research agendas 

• Power/profit gain: Publications; grants; intellectual property; career 
advancement 

• Method: Token community engagement; frame locals as "research subjects" not 
partners; publish in inaccessible journals; no data sovereignty 

14. Carbon Credit Traders 

• How they hijack: Financialize nature; create speculative markets; capture value 
from community conservation 

• Power/profit gain: Trading commissions; market manipulation; regulatory 
arbitrage 

• Method: Complex contracts favoring intermediaries; price volatility transfers risk 
to communities; greenwashing for corporate buyers 

 

HYBRID STRATEGIES (Actors Who Might Support or Subvert Depending on 
Design) 

15. Traditional Panchayats 

• Support if: Genuine authority and resources; inclusive participation; 
accountable to marginalized groups 

• Hijack if: Dominated by caste/landlord elites; corruption opportunities; 
patronage networks 

• Hijacking method: Allocate NFM benefits to supporters; exclude vulnerable 
groups; form alliances with contractors for kickbacks 

16. Women's Self-Help Groups 

• Support if: Autonomous; equitable benefit distribution; decision-making power 

• Hijack if: Captured by dominant women; become credit-enforcement 
mechanism; controlled by NGOs 

• Hijacking method: Elite women monopolize group leadership; exclude poorest 
members; become agents for microfinance collection 

17. Farmer Cooperatives 

• Support if: Democratic governance; fair price distribution; genuine collective 
action 
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• Hijack if: Dominated by large farmers; exclude tenant farmers and laborers; 
become marketing monopolies 

• Hijacking method: Set prices favoring large producers; require land ownership 
for membership; sell to middlemen despite cooperative rhetoric 

 

META-PATTERNS OF OPPOSITION AND HIJAC ING 

Pattern 1: Greenwashing 

• Actor appears to support NFM while continuing business-as-usual 

• Example: Government announces "nature-based solutions" but 95% of budget 
goes to concrete 

• Gain: Political legitimacy + actual profit from conventional model 

Pattern 2: Elite Capture 

• Participatory structures dominated by powerful actors 

• Example: Panchayat "consultation" controlled by landlords who allocate NFM 
lands to relatives 

• Gain: Democratic legitimacy + concentrated benefits 

Pattern 3: Technocratic Bypass 

• Complex systems requiring experts disempower communities 

• Example: PES schemes so complicated only consultants can navigate; they 
capture most value 

• Gain: Consultant fees + dependency creation + knowledge monopoly 

Pattern 4: Temporal Arbitrage 

• Short-term profit taking before long-term NFM benefits materialize 

• Example: Sand miners accelerate extraction claiming "limited time before 
restrictions" 

• Gain: Maximize profit during transition; externalize costs of degradation 

Pattern 5: Spatial Displacement 

• Claim success in visible areas while worsening hidden zones 

• Example: Restore upstream wetlands for elite tourists while downstream slums 
flood worse 
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• Gain: Positive publicity + continued exploitation of marginalized areas 

 

CRITICA  INSIGHT 

The fundamental vulnerability of NFM is that it requires long-term commitment, 
distributed benefits, and power-sharing while the political economy rewards short-
term gains, concentrated benefits, and power consolidation. 

Every actor faces a strategic choice: 

• Transformative path: Accept distributed benefits and power-sharing for long-
term resilience 

• Extractive path: Capture immediate value through opposition or hijacking 

The outcome depends less on individual actor morality than on institutional design: 

• Transparency mechanisms 

• Genuine accountability to marginalized groups 

• Safeguards against elite capture 

• Revenue models that align incentives with equity 

• Enforcement capacity against powerful violators 

Without these institutional safeguards, even well-intentioned NFM initiatives will 
be captured by actors who gain more from extractive strategies than transformative 
ones. 

 

 

 

Question I: Which new business models, value chains & policy 
frameworks could best overcome the NFM opposition, and enable the 
positive synergies & transformations? 
I'll analyze Question I about business models, value chains, and policy frameworks that 
could overcome NFM opposition and enable positive transformations: 

 

ANTI-CAPTURE BUSINESS MODE S 

1. Community Equity Trusts for Natural Capital 
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• Structure: Communities hold majority equity in natural capital banks; external 
investors are minority partners with capped returns 

• How it overcomes opposition: Prevents elite capture by vesting ownership in 
collective institutions; landlords can't monopolize because benefits tied to 
community membership not land title 

• Enabling mechanism:  egal recognition of community trusts as asset holders; 
PES payments flow to trust accounts, not individuals; trust board elected by all 
residents including landless 

• Example: Village watershed trust owns carbon credits; distributes 70% as 
universal basic dividend to all residents, 20% to active conservation workers, 
10% to trust operations 

2. Reverse Auction Procurement for NFM Services 

• Structure: Government announces desired outcomes (e.g., "reduce flood risk by 
X%"); community groups, NGOs, and contractors bid; lowest-cost bid wins 
contract 

• How it overcomes opposition: Breaks contractor monopolies; rewards 
innovation; shifts focus from inputs (concrete poured) to outcomes (flood 
reduction achieved) 

• Enabling mechanism: Third-party outcome verification; multi-year contracts 
providing certainty; performance bonds ensuring delivery 

• Example: Community collective bids to restore wetlands for 1/5 the cost of 
embankment while creating livelihoods; win contract; monitored by independent 
hydrologists 

3. Solidarity Economy Cooperatives 

• Structure: Multi-stakeholder cooperatives including producers, consumers, 
workers, and community representatives; each group has voting rights 

• How it overcomes opposition: Prevents any single group from capturing value; 
farmers, urban consumers, and workers all have voice; middlemen excluded 

• Enabling mechanism: Cooperative legislation recognizing multi-stakeholder 
model; preferential taxation; access to public procurement 

• Example: Flood-resilient agriculture cooperative: farmers produce, urban 
consumers pre-pay fair prices, workers share profits, community reps ensure 
environmental standards 

4. Mutual Insurance Pools 
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• Structure: Communities pool premiums; set rates based on NFM adoption; 
payouts go to members; surpluses reinvest in prevention 

• How it overcomes opposition: Breaks commercial insurance monopolies that 
profit from risk; aligns incentives toward prevention not just payout; community 
controls reserves 

• Enabling mechanism: Regulatory framework for mutual insurance; reinsurance 
from state/international sources; actuarial support 

• Example: Village flood mutual: members adopting raised platforms and wetland 
conservation pay lower premiums; rapid payouts without documentation 
barriers; surplus funds NFM infrastructure 

 

ANTI-HIJAC ING VA UE CHAINS 

5. Direct Producer-Consumer Platforms (Disintermediation) 

• Structure: Digital platforms owned by producer cooperatives connect farmers 
directly to urban consumers; transparent pricing; no middlemen 

• How it overcomes opposition: Eliminates extractive intermediaries; farmers 
capture premium prices; consumers get quality/traceability 

• Enabling mechanism: Open-source platform technology; logistics 
cooperatives; digital literacy support; consumer education on fair pricing 

• Example: "FloodFarm Direct" - consumers subscribe to seasonal boxes of flood-
resilient crops; 80% of price to farmers; 15% to logistics cooperative; 5% to 
platform maintenance 

6. Knowledge Commons with Intellectual Property Protection 

• Structure: Indigenous knowledge documented by community-controlled 
archives; licensed under creative commons with benefit-sharing clauses; 
commercial use requires negotiated compensation 

• How it overcomes opposition: Prevents academic/corporate knowledge 
extraction; communities retain sovereignty; enables sharing while protecting 
against exploitation 

• Enabling mechanism:  egal recognition of collective IP rights; community 
protocols for research ethics; digital archives with access controls 

• Example: Santhal Flood  nowledge Commons: traditional indicators 
documented; researchers must sign benefit-sharing agreements; commercial 
applications (e.g., AI training) require payment to community fund 
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7. Blockchain-Verified Ethical Supply Chains 

• Structure: Every transaction from farmer to consumer recorded on blockchain; 
environmental and social standards verified by community monitors; consumers 
pay premium for verification 

• How it overcomes opposition: Transparency prevents greenwashing; 
community monitors (not corporate auditors) verify claims; price premiums flow 
to certified producers 

• Enabling mechanism: Public blockchain infrastructure; community monitor 
training/certification; consumer willingness to pay for verified sustainability 

• Example: Sacred Forest Products: floriculture and honey from protected areas; 
each product has blockchain ID showing producer, conservation status, fair 
wage payment; urban consumers pay 30% premium 

 

ANTI-CORRUPTION PO ICY FRAMEWOR S 

8. Participatory Budgeting with Decentralized Verification 

• Structure: NFM funds allocated through community assemblies; spending 
proposals voted on by residents; implementation verified by randomly selected 
citizen auditors; results publicly posted 

• How it overcomes opposition: Breaks bureaucratic rent-seeking; communities 
prioritize spending; peer monitoring prevents elite capture; transparency deters 
corruption 

• Enabling mechanism: Constitutional protection for participatory processes; 
citizen audit training; digital transparency platforms; legal protection for 
whistleblowers 

• Example: District NFM budget: each panchayat receives per-capita allocation; 
quarterly assemblies vote on projects; rotating citizen audit committees verify; 
satellite imagery confirms wetland restoration 

9. Benefit Distribution Algorithms (Objective, Transparent) 

• Structure: NFM benefits (PES payments, carbon credits, insurance payouts) 
distributed via transparent algorithms prioritizing vulnerability not land 
ownership; payments to individual accounts, not intermediaries 

• How it overcomes opposition: Eliminates discretionary distribution allowing 
corruption; algorithm can't be bribed; direct payment prevents diversion 
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• Enabling mechanism: Vulnerability index combining satellite data, census data, 
and community verification; universal bank accounts/digital wallets; regular 
algorithm audits 

• Example: Flood resilience dividend: algorithm identifies vulnerable households 
(landless, female-headed, SC/ST, flood-prone location); monthly payments to 
digital wallets; no intermediaries; adjusts based on verified NFM participation 

10. Regulatory Sandboxes for NFM Innovation 

• Structure: Designated zones where conventional regulations relaxed for 
experimental NFM approaches; strict outcome monitoring; successful models 
scaled; failures learned from 

• How it overcomes opposition: Allows proof-of-concept bypassing bureaucratic 
resistance; demonstrates feasibility; creates political momentum; learns 
iteratively 

• Enabling mechanism:  egislation authorizing experimental zones; independent 
evaluation; community consent requirements; sunset clauses requiring 
evidence for continuation 

• Example: Shilabati NFM Zone: land use rules relaxed to allow wetland 
restoration; embankment decommissioning permitted; PES schemes fast-
tracked; 5-year evaluation determines regional scaling 

11. Mandatory ESG Disclosure for Infrastructure Projects 

• Structure: All flood management projects must disclose Environmental, Social, 
Governance impacts using standardized metrics; independent third-party 
verification; public comment period; alternatives analysis required 

• How it overcomes opposition: Exposes hard infrastructure hidden costs; 
creates accountability; enables comparison with NFM; empowers communities 
with information 

• Enabling mechanism: Infrastructure disclosure law; penalties for false 
reporting; civil society capacity for impact assessment; judicial review 
mechanism 

• Example: Embankment project must disclose: drainage disruption, 
displacement, carbon footprint, cost per household protected, maintenance 
liability; compared with wetland restoration alternative; community chooses 

12. Nested Governance with Subsidiarity Principle 
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• Structure: Decisions at lowest effective level; village controls local NFM; 
watershed level coordinates across villages; state provides technical/financial 
support; national sets standards; lower levels can appeal higher-level decisions 

• How it overcomes opposition: Prevents centralized control while enabling 
coordination; communities have real power but not isolation; accountability at 
each level 

• Enabling mechanism: Constitutional amendment enshrining subsidiarity; clear 
jurisdictional boundaries; dispute resolution mechanisms; fiscal federalism 

• Example: Village panchayat decides wetland locations; watershed committee 
coordinates upstream-downstream; state provides hydrological modeling; 
national sets water quality standards; villages can challenge state decisions in 
tribunal 

 

INCENTIVE-A IGNMENT MECHANISMS 

13. Performance-Based Transfers (Outcome Funding) 

• Structure: Government funding tied to verified outcomes (flood reduction, 
ecosystem health, livelihood improvement) not inputs or activities; multi-year 
commitments; rewards exceeding targets 

• How it overcomes opposition: Rewards results not connections; encourages 
innovation; shifts from spending focus to impact focus; makes corruption less 
profitable 

• Enabling mechanism: Clear outcome metrics; third-party verification; baseline 
establishment; bonus payments for over-performance 

• Example: District receives base funding plus bonuses: 20% for documented 
flood damage reduction, 20% for wetland area increase, 20% for household 
income gains, 20% for women's participation, 20% for indigenous knowledge 
integration 

14. Negative Conditionality Bonds 

• Structure: Governments/developers post bonds before projects; bonds forfeit if 
environmental/social standards violated; bonds returned after verified success; 
forfeited funds to affected communities 

• How it overcomes opposition: Creates financial penalty for bad behavior; shifts 
risk from community to developer; provides compensation when harms occur 
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• Enabling mechanism:  egislation requiring bonds for infrastructure; 
independent monitoring; community standing to trigger forfeiture; judicial 
efficiency 

• Example: Real estate developer wanting floodplain rezoning posts bond equal to 
flood damage potential; wetland destruction or embankment failure triggers 
forfeiture; funds to flood insurance pool 

15. Revolving Loan Funds with Graduated Repayment 

• Structure: NFM investments funded through revolving loans; repayment starts 
after benefits materialize; poor households pay less/later; repayments fund new 
NFM; defaults forgiven after verified hardship 

• How it overcomes opposition: Overcomes "NFM has no immediate return" 
problem; communities invest knowing they repay from benefits; graduated 
structure protects vulnerable 

• Enabling mechanism: Patient capital from climate finance; graduated 
repayment schedules; hardship forgiveness criteria; local management 

• Example: Wetland restoration loan: households receive funds for income loss 
during restoration; repay from increased fishing/tourism income starting year 3; 
poorest 20% repay half amount; defaults forgiven if flood damage occurs 

 

POWER-BA ANCING FRAMEWOR S 

16. Community Veto Rights with Compensation 

• Structure: Communities can veto projects affecting their watersheds; if 
government overrides, must pay compensation equal to all projected costs; 
compensation in advance to community trust 

• How it overcomes opposition: Creates real power not just consultation; makes 
ignoring communities expensive; aligns government incentives with community 
preferences 

• Enabling mechanism: Constitutional recognition of community rights; 
compensation formulas; expedited judicial review; community standing to sue 

• Example: Government proposes embankment; community vetoes preferring 
wetland restoration; government can override but must deposit 30-year 
maintenance costs plus flood damage liability to community trust 

17. Reserved Seats for Marginalized Groups 
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• Structure: Watershed management committees must have reserved seats for: 
women (50%), SC/ST (proportional), landless laborers (20%), youth (20%); 
decisions require majority of each group 

• How it overcomes opposition: Prevents elite capture by requiring consent from 
marginalized; intersectional representation ensures no group excluded; creates 
coalition-building dynamic 

• Enabling mechanism:  egislation mandating composition; quotas for executive 
positions; facilitation support; capacity building for new representatives 

• Example: Panchayat NFM committee: 12 seats with quotas; women discuss 
separately before joint meetings; SC representative can block decisions 
affecting their community; youth bring technology skills 

18. Indigenous Knowledge Holders as Technical Authorities 

• Structure: Traditional ecological knowledge holders recognized as certified 
experts; their input legally required in NFM planning; paid as consultants; 
licensing system for traditional knowledge use 

• How it overcomes opposition: Breaks knowledge hierarchy privileging formal 
credentials; creates paid roles for knowledge holders; prevents knowledge 
extraction 

• Enabling mechanism: Certification system recognizing traditional expertise; 
consultant fees in project budgets; IP protection for traditional knowledge; 
research ethics requirements 

• Example: Santhal elder certified as "Traditional Hydrology Expert"; paid 
consultant rates for NFM planning; flood forecasting methods documented with 
benefit-sharing licenses; researchers must co-author publications 

 

SCA ING & REP ICATION MECHANISMS 

19. Open-Source NFM Toolkit 

• Structure: Successful NFM approaches documented as step-by-step guides; 
freely available; attributed to originating communities; users pay licensing fees 
for commercial applications 

• How it overcomes opposition: Accelerates learning; prevents reinventing 
wheel; reduces consultant dependency; enables community-to-community 
transfer 
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• Enabling mechanism: Digital platform; documentation support; peer learning 
networks; translation services; licensing framework 

• Example: "Community NFM Commons" - searchable database: Santhal flood 
prediction methods, Bengal raised platform designs,  erala wetland restoration 
protocols; free for communities; commercial users pay fees to source 
communities 

20. Municipal Bonds for NFM Infrastructure 

• Structure: Cities issue bonds specifically for NFM; repaid from increased 
property values and reduced disaster costs; ESG investors willing to accept 
lower returns; community benefit agreements required 

• How it overcomes opposition: Accesses capital markets bypassing government 
budget constraints; demonstrates bankability of NFM; aligns 
investor/community interests 

• Enabling mechanism: Municipal borrowing authority; ESG investment 
standards; property value assessment showing NFM benefits; community 
benefit agreements enforced by bond covenants 

• Example:  olkata issues "Green Infrastructure Bonds" for wetland restoration; 
4% interest (vs 6% for conventional); repaid from flood insurance savings and 
tourism revenue; bond covenant requires 30% of jobs for local residents 

 

CROSS-CUTTING INTEGRATION STRATEGIES 

21. Multi-Stakeholder Action Research Networks 

• Structure: Universities, communities, government, NGOs jointly design/conduct 
NFM research; all partners co-own data; results shared immediately; academic 
credit recognizes all contributions 

• How it overcomes opposition: Breaks academic extraction; equalizes 
knowledge production; builds trust; generates locally-relevant evidence 

• Enabling mechanism: Funding for co-research; revised academic promotion 
criteria valuing community partnerships; community research ethics protocols; 
co-authorship norms 

• Example: Shilabati NFM Research Collaborative: Aliah University + Manchester + 
15 villages; communities identify questions; joint data collection; community 
members trained as researchers; all publications co-authored; data sovereignty 
with communities 
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22. Integrated Monitoring & Evaluation Systems 

• Structure: NFM projects tracked using both quantitative metrics (flood extent, 
income) and qualitative indicators (community agency, social cohesion, 
knowledge vitality); community defines success criteria; participatory evaluation 

• How it overcomes opposition: Captures benefits invisible to conventional M&E; 
validates community priorities; builds evidence base demonstrating NFM 
effectiveness 

• Enabling mechanism: Expanded M&E frameworks; community indicator 
development; citizen science; longitudinal studies; independent evaluation 

• Example: Comprehensive resilience scorecard: hydrological (flood 
frequency/depth), ecological (biodiversity, water quality), economic (income 
stability, asset accumulation), social (participation, equity, cohesion), cultural 
(knowledge transmission, ritual practice); community weighted scoring 

23. Transition Bridging Finance 

• Structure: During NFM establishment (3-5 years before benefits), communities 
receive income support; calculated as percentage of lost conventional livelihood 
opportunities; phases out as NFM benefits materialize 

• How it overcomes opposition: Overcomes "NFM is long-term but needs are 
immediate" barrier; enables farmers to transition without distress; reduces 
political pressure for quick fixes 

• Enabling mechanism: Just transition funds; income verification; transparent 
phaseout formulas; grievance mechanisms 

• Example: Farmer participating in wetland restoration receives 75% of average 
farm income years 1-2, 50% year 3, 25% year 4, 0% year 5 onward; fishing 
income from restored wetland replaces support; if inadequate, support 
continues 

 

META-FRAMEWOR : The "Resilience Solidarity Pact" 

Comprehensive Policy Package Combining Above Elements: 

Governance Layer: 

• Nested governance with subsidiarity (#12) 

• Participatory budgeting (#8) 

• Reserved seats for marginalized (#17) 
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• Community veto rights (#16) 

Economic Layer: 

• Community equity trusts (#1) 

• Direct value chains (#5) 

• Performance-based funding (#13) 

• Transition bridging finance (#23) 

Knowledge Layer: 

•  nowledge commons with IP protection (#6) 

• Indigenous knowledge holders as authorities (#18) 

• Open-source NFM toolkit (#19) 

• Action research networks (#21) 

Accountability Layer: 

• Benefit distribution algorithms (#9) 

• Mandatory ESG disclosure (#11) 

• Negative conditionality bonds (#14) 

• Integrated M&E (#22) 

Innovation Layer: 

• Regulatory sandboxes (#10) 

• Reverse auctions (#2) 

• Municipal bonds (#20) 

Protection Layer: 

• Solidarity economy cooperatives (#3) 

• Mutual insurance pools (#4) 

• Blockchain ethical supply chains (#7) 

 

CRITICA  SUCCESS FACTORS 

For these models/frameworks to overcome opposition and enable transformation: 
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1. Simultaneous implementation: Piecemeal adoption allows capture; 
comprehensive deployment creates mutually-reinforcing dynamics 

2. Legal entrenchment: Constitutional/statutory protection prevents policy 
reversal; requires sustained political mobilization 

3. Adequate resourcing: Underfunded innovations fail; need commitment 
matching conventional infrastructure spending 

4. Capacity building: Communities, officials, and intermediaries need skills for 
new models; substantial training investment required 

5. Adaptive management: No perfect design; must evolve based on 
implementation learning; requires feedback loops and iteration cycles 

6. Coalition building: Transformation requires alliances across unlikely partners; 
must create win-win scenarios for reformist elements within government, 
business, and civil society 

7. Narrative power: Dominant "development" discourse favors hard infrastructure; 
need compelling counter-narrative about resilience, sovereignty, and collective 
wellbeing 

The fundamental challenge is not technical but political: building sufficient power 
to implement these frameworks against entrenched interests who profit from the 
current system. 

 

 


