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Foreword

A failed monsoon raises food prices. Rising prices force small farmers to sell assets. Asset losses
reduce their capacity to invest in the next season. In turn, this reduced investment worsens yields,
while worsened yields deepen debt. This is a poverty trap engineered by climate, and it closes
faster than any single intervention can open it.

Today, climate change is not a linear decline but rather a series of interconnected tipping points
that are beginning to overwhelm the adaptive capacity of traditional systems. What makes this
moment particularly dangerous is not any single tipping point, but the way they amplify each other.
It is quietly dismantling livelihoods that took generations to build and are reaching a breaking
point where “bouncing back” is no longer an option. Instead, we must redesign the system from
the ground up.

Solving for the “bottom of the pyramid” requires more than a single silver bullet technology. Some
losses, once crossed, cannot be reversed on any human timescale. A soil microbiome depleted by
repeated drought and chemical overuse takes decades to restore, if it ever does. A traditional
crop variety abandoned by a farming community disappears permanently. A generation of young
people who left the land and never returned takes with them agricultural knowledge that no app
can fully reconstruct.

Tipping points, in this sense, are not just ecological events. They are permanent closures of
possibilities. Acting now is not just about preventing harm but rather about preserving options.
This is the uncomfortable truth that conventional aid has been slow to absorb: Fragmented,
reactive charity cannot match the speed or scale of systemic failure. What this moment demands
is not more of the same but instead, a robust, coordinated toolkit of interventions that unlock
market potential from the ground up.

My conviction, sharpened over years at the intersection of innovation and impact, is this: The most
complex challenges do not suffer from a shortage of capital but from a shortage of precision.
Identifying the right problem is the only way to signal to the market that a solution is not only
necessary but investable. Get the problem definition wrong, and even the best-funded effort
becomes noise. Better questions do not come from reports or meetings. They emerge from real
problems and the people who face them.

This roadmap is built on in-depth conversations with experts and key stakeholders, whose insights
shaped the work. Because any roadmap is only as strong as the understanding behind it, this one
is grounded in what people closest to the problem said needs urgent attention.

“Climate big bets 2047: An innovation roadmap for climate futures” is an effort to ask those better
questions. It moves away from short-term fixes and focuses instead on system-level innovation.
The "Big Bets” outlined here, from last-mile soil diagnostics to crop residue valorization, are not
just ideas or aspirations. They highlight critical pressure points where focused technological and
market interventions can turn existing vulnerabilities into scalable, repeatable opportunities. India
is the ultimate “stress test” for climate-resilient livelihoods.

When we solve for a farmer with less than 2 hectares of land or a household that manages a small
goat herd, we are not solving for a niche but for the bottom of the pyramid. These are volume
markets that have been historically overlooked as “too fragmented” or “too thin-margined.” This
roadmap challenges that narrative to reveal a pipeline of opportunities with the potential to
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generate massive capital multipliers. It shows that India’s structural complexity does not obstruct
innovation but serves as a testbed that makes solutions developed here worth exporting
everywhere else. India will have the world’s largest working-age population through 2050. This is
a resource, but only if deployed toward the right problems.

An entire generation of engineers, agronomists, entrepreneurs, and systems thinkers is available
to work on climate resilience at a scale no other country can match. The “Big Bets” in this report
are also, in that sense, a talent agenda. They define the direction India’s innovation energy should
take.

While the focus here is India, the implications are global. The structural gaps we see in India’s food
and circularity systems are mirrored across the Global South. By building, testing, and scaling
these “Big Bets” here, we are creating a blueprint for the world. We are proving that resilience
goes beyond surviving the climate crisis to build an inclusive prosperity architecture that can
withstand it.

| invite innovators, funders, and policymakers to use this report not just as a reference, but as a call
to action. The levers are clear, and the pathways are defined. Now is the time to direct our talent
and capital toward the problems that matter most.

Mirik Gogri
Principal, Spectrum Impact
Founder, ITRI
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Preface

For nearly three decades, MSC (MicroSave Consulting) has worked across sectors in some of Asia
and Africa’s most vulnerable countries to strengthen systems that enable inclusion, resilience, and
opportunity for underserved communities. With more than 4,000 projects implemented and 3.7
billion people reached through MSC-supported interventions, this experience has shown that
vulnerability rarely stems from a single failure. Rather, it results from weak livelihood systems,
fragmented markets, inaccessible services, fragile institutions, and limited pathways to scale.
Climate change has now been intensifying these structural gaps to transform everyday livelihood
risks into systemic threats for millions of households.

This report, developed in partnership with The/Nudge Institute, reflects a necessary shift in how
we understand and address climate resilience. It positions climate resilience as a challenge in
livelihood systems, with a focus on climate-resilient livelihoods across circularity and food systems,
including agriculture, livestock, fisheries, forestry, and waste management. These are sectors
under compounding stress from climate change and natural resource depletion, and they will not
be stabilised by isolated interventions. What they demand is system-level thinking, precisely
applied.

The work behind this roadmap was deliberately rigorous before it became focused. Across five
sub-sectors within food systems and circularity, we combined evidence reviews with practitioner
insights and expert validation to identify critical problem areas, system chokepoints, and genuine
opportunity spaces. What emerged was a dual lens: on one side, clearly defined breakthrough
problem statements with the potential for prize-led innovation and market activation; on the other,
a clearer map of deeper structural constraints — where ecosystems are not yet ready for direct
intervention, but where long-term transformation must be built through institutions, policy, and
collective infrastructure. Both matter. Neither alone is sufficient.

The roadmap that follows offers a structured approach to intervention — integrating evidence,
market potential, stakeholder complexity, and climate impact to guide decisions on where talent,
technology, and capital can most effectively unlock climate-resilient livelihoods.

It is designed as a shared resource: for innovators, funders, policymakers, civil society, and
ecosystem leaders who are ready to move from diagnosis to action. Its goal is not to document
the problem but to channel climate action toward where it matters most — strengthening
livelihoods, reducing vulnerability, and building resilience into the everyday systems that sustain
communities.

The levers are clear. The pathways are defined. What this moment demands is the collective will
to use them — toward a future where resilience is not the exception, but the foundation.

Vikash Kumar Sinha
Associate Partner — Climate Change and Sustainability
MSC (MicroSave Consulting)
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From the Director’s desk

Six months ago, the/\delta prize set out to answer a deceptively big question: Where exactly is
climate change breaking India’s livelihood systems, and where can focused innovations rebuild
them? For a team that has spent five years building the Prize and its platform within The/Nudge
Institute, this felt like the natural next frontier. Climate resilience goes beyond an environmental
question alone. Itis a challenge of livelihood systems, one that demands the same rigor, problem
specificity, and solution orientation that Prize-led innovation is built for.

The work behind this report was deliberately voluminous before it became focused. In our work with
MSC, we began by mapping every livelihood value chain affected by climate stress: From heat-
suppressed worker productivity to natural resource depletion cascading across soils, forests, and
fisheries. From that expanse, we narrowed to eight core challenge areas within food systems and
circularity, examined 28 distinct value chains, and distilled insights from hundreds of sector experts,
practitioners, scientists, and policymakers across India. What emerged is a set of Big Bets: Problem
statements sharp enough to attract the brightest solvers and consequential enough to move systems.

A special word of gratitude to Mirik Gogri, whose work at Spectrum Impact and ITRI embodies the
belief that the right problem, backed by catalytic philanthropy, is what finally opens the door for
disruptive market capital.

Problem definition is not methodology but rather the Prize mechanism itself. The right problem
statement excites talent, signals to ecosystems that solutions are within range, and creates the
field evidence that unlocks the capital these communities cannot wait for. And when you refine
that further to set the right thresholds for what a solution must achieve, at what cost, for whom—
you stop inviting incremental answers and start demanding breakthroughs. Climate capital is not
absent or timid. It has backed renewable energy and mitigation pathways with conviction. Yet
climate-and-livelihoods has been treated as a different story: Too fragmented, too thin-margined,
a pipeline not worth backing. This report challenges that story directly. From regenerative
agriculture and last-mile soil diagnostics to livestock health monitoring, aquaculture management,
and hard-to-recycle waste processing: These are volume markets with 10-30x capital multipliers,
waiting for proof that Prize-led innovation is uniquely positioned to deliver.

At the center of this work are communities, which comprise 86% of farmers on less than 2 hectares,
30 million goat-rearing households, 28 million fishers, and 125 million forest-dependent families.
They are not peripheral to India’s development story. No path to inclusive prosperity bypasses
them. The levers are clear, the pathways defined. What remains is collective will from funders,
innovators, and ecosystem partners to direct talent, technology, and capital where it matters most.

the/\delta prize exists to make that convergence happen. Its goal is to identify the right problems,
build the next crop of changemakers, and unlock more than a decade of focused challenges
alongside INR 10-plus billion in catalytic and market capital for India’s most consequential
livelihood problems. This report is your entry point.

Kanishka Chatterjee
Managing Director, the/\delta prize
Ecosystem Partner, The/Nudge Institute
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Executive summary

India’s food systems and circularity sectors form the backbone of livelihoods for millions. Yet, they
remain deeply exposed to the increasing impacts of climate change. Across agriculture, dairy,
fisheries, forestry, and waste management, these production systems face increasing pressures
from erratic weather patterns, resource degradation, and structural inefficiencies.

These challenges are particularly severe for the bottom 30% of producers, who are thinly
capitalized, lack access to resilient infrastructure, and have limited risk mitigation mechanisms.
What appears as isolated production losses is a systemic failure, where climate risks cascade across
value chains to erode incomes and resilience at scale. Existing interventions have largely been
fragmented, reactive, and have failed to address the deeply embedded structural and systemic
bottlenecks that increase vulnerability.

The creation of climate-resilient livelihoods in these sectors is a complex, long-term challenge that
cannot be resolved through any single policy or program. Resolving this challenge demands a
resilience-first, systems-level approach that identifies high-leverage intervention points and does
not attempt to optimize every component of complex value chains. Markets are positioned as
critical enablers of near-term change, capable of mobilizing capital, innovation, and talent at scale.
Yet unlocking this potential requires overcoming persistent barriers: Fragmented supply chains,
affordability constraints, and weak ecosystem coordination. This report focuses on aligning
market forces, technology, and catalytic capital to identify actionable pathways for climate-
resilient livelihoods.

The analysis highlights the interconnected thematic challenges:
1. Climate-induced productivity and income loss across agriculture, livestock, and fisheries;
2. Structural value chain inefficiencies;
3. Input and resource fragility that drives cost volatility for smallholders;
4. Systemic gaps in services, diagnostics, and infrastructure;
5. Constrained market access that limits income realization for producers;
6. Unsafe conditions and declining recovery efficiency for informal waste workers.

Together, these reflect deeply embedded bottlenecks that amplify climate risks and suppress
livelihood resilience.

This report adopts a rigorous, multi-stage research approach to identify high-impact intervention
opportunities. This includes a comprehensive literature review to map climate stress points and
structural bottlenecks, followed by a problem decomposition exercise to define measurable
thresholds for meaningful change. We conducted stakeholder consultations with sector experts
and practitioners to validate ground realities and assess solution maturity. A structured selection
and prioritization framework then evaluated opportunities along dimensions of scalability,
feasibility, impact potential, and suitability for smallholder contexts.

Finally, listening circles and validation exercises were used to stress-test shortlisted opportunities
and refine adoption pathways, which led to the identification of both prize-ready innovations and
longer-term systemic gaps that required foundational ecosystem development.
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The report highlights a focused set of “Big Climate Bets” on high-conviction, technology-enabled
market opportunities across agriculture, livestock, fisheries, and waste circularity. In agriculture,
the most investable opportunities lie in:

1. Soil health restoration and productivity enhancement for smallholders;

2. Regenerative farming transition models adaptable across crop types and agro-ecological
zones;

3. Decentralized crop residue valorization to eliminate on-farm burning and generate rural
income;

4. Last-mile soil diagnostics that enable real-time, field-level decision-making;

5. Next-generation, safety-compliant weed management solutions that are affordable at the
smallholder scale.

In livestock, priority opportunities include affordable animal health and estrus monitoring at the
farm level, and aggregation-led market-linkage models that enable smallholder poultry farmers to
transition toward higher-value, free-range production systems. In fisheries, the critical gap lies in
assessing preventable pond-level risks, which include water quality stress, disease vulnerability,
feed inefficiencies, and seasonal environmental variability to maintain optimal pond conditions
and prevent avoidable income loss for small-scale fish farmers. The waste and circularity sector
presents a huge opportunity to develop cost-efficient processing technologies for hard-to-
process, low-value waste streams.

While these opportunities are not exhaustive, they offer critical entry points to catalyze systemic
change in India’s food and circularity sectors. By directing technology, markets, and catalytic
capital toward the highest-leverage problem areas, this report charts a course toward a future in
which resilience is embedded within everyday production systems to ensure livelihoods are
sustained and strengthened in the face of growing climate uncertainty.
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1. Introduction

Vulnerability to climate change in India is clear. Agriculture in the country has been grappling with
soil health collapse, crop risks have claimed 15-25% of production, while post-harvest leakage has
increased year on year. Nearly 86% of Indian farmers operate on less than two hectares. Dairy
smallholders who own between two and eight animals face heat stress, which costs India ~INR 400
billion annually. Feed fragility and unsafe housing hobble the 23.79 million backyard households
that make up India’s poultry sector. Water quality crashes and disease outbreaks roil the fisheries
sector, draining USD 2.48 billion yearly. Forestry-fringe communities stare down 30-40% drops in
non-timber forest produce in extreme years. Meanwhile, the waste and circularity sector bears the
human cost for 1.5-4 million pickers who chase low-value recyclables. What often appears as a
production problem is a system failure where climate risk travels unchecked from farmgate to
market.

If we want to improve a sector’s economy and bring more wealth to those in it, we may assume
the solution would be to fix every moving particle, to perfect every spoke of the wheel. Yet data,
insights, and past transformative stories, from the White Revolution’s cooperative milk grids to the
aquaculture boom in Andhra’s ponds, tell us a different story. If we can make a deeply meaningful
difference in one part of the puzzle, it will affect that activity and influence other parts to play out
coherently. We call these high-leverage intervention points “Big Bets.”

We propose here that sectoral transformation need not entail tweaking every activity in the value
chain. It may mean fixing specific factors adeptly by enabling systems that may impact the overall
health in a positive way, such as catalytic capital, tech-enabled diagnostics, and aggregation
models. This would allow a shift from reactive interventions to a “resilience-first” approach that
strengthens enabling infrastructure and aligns finance with climate volatility.

We argue that compared to policy, markets can play a critical role to mitigate the impacts of
climate change and empower vulnerable populations to climate-proof their livelihoods. Markets
mobilize capital, talent, and innovation on faster timelines to make them an essential near-term
lever. However, adoption constraints, affordability gaps, and fragmented systems often prevent
promising innovations from scaling and require direction through clear problem definition, aligned
incentives, and ecosystem coordination to ensure solutions are usable, investable, and resilient.
Through this Roadmap report, we bring to light those factors that can potentially lift up the
economy through market interventions. With advancements in technology, from NIR soil scanners
to loT pond monitors, now is the best time to capitalize on sunrise sectors that require the capital
inducement to scale to great heights.

This Roadmap does not attempt to fix every pressure point in the system. Instead, it identifies a
set of Big Bets — carefully chosen, high-leverage opportunities where targeted market
interventions can catalyze system-wide resilience and unlock real income gains in the face of
climate volatility.

The objective is twofold: to identify where catalytic breakthrough solutions can be incentivized
through mechanisms like the/delta prize, and to signal clearly where the ecosystem is not yet
ready for such interventions — so that foundational work can begin in parallel. Both signals matter.
One without the other is an incomplete map.
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This Roadmap does not attempt to fix every spoke of the wheel. Instead, it identifies a set of “Big
Bets”—carefully chosen, high-leverage opportunities where targeted market interventions can
catalyze system-wide resilience and income gains in the face of climate volatility.

This report’s objective is twofold. First, it seeks to identify areas where catalytic breakthrough
solutions can be incentivized through mechanisms, such as the/delta prize. Second, the report
intends to activate markets to solve identified problems and highlight areas where the ecosystem
is not yet ready for such interventions.

About the”delta prize

the/delta prize is committed to helping India by enabling changemakers and shaping
pathways to build resilient livelihoods. It does so through its Grand Challenge model—the first
of its kind in India—by guiding changemakers to solve for the underserved and using
competition to direct talent and capital into areas that private investment typically neglects.

the/delta prize provides catalytic inducements aligned with seed-to-series funding needs,
ensuring solutions are not only socially impactful but investable and scalable. It mobilizes
ecosystems across corporates, government, academia, and funders to create systemic
momentum and long-term adoption of proven solutions, while generating credible evidence
through rigorous monitoring and evaluation processes. The prize prioritizes technology-led
breakthroughs that deliver time-bound, quantifiable impact, unlock 10-30x downstream
capital multipliers, and lead to sustained market or policy adoption.
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the/delta prize challenges across food and circularity systems

Soil health

01 restore mitti challenge
identifying smallholder transition pathways to regenerative farming

Soil health

02 decode mitti challenge
why diagnosis must precede the cure

03 | fasal protect challenge

next-generation herbicides for sustainable & resilient agriculture

04 cattle.ai challenge
enhancing productivity and animal welfare through early, affordable disease and
estrus detection

Poultry

05 backyard2bazaar challenge
enhancing farmer income through access to specialty markets for organic and free-
range eggs, which provides higher returns

06 the aqualife challenge
enhancing smallholder aquaculture productivity through optimal pond environmental
management

Waste and circularity

07 trash transformation challenge
develop processing technologies for hard-to-process waste streams

Rural waste management

08 | the parali challenge

unlocking additional farm income through crop residue management

Wastewater treatment and reutilization

09 the re-freshwater challenge
decentralized water treatment for residential and commercial buildings
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2. Research approach and methodology

This roadmap was developed to identify high-impact opportunities to build climate-resilient
livelihoods across food systems and the circular economy. Our research spanned agriculture,
livestock, such as dairy, poultry, goatery, and fisheries, forestry-linked livelihoods, and waste
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