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@ N orthern India’s rice-wheat belt spanning Punjab, Haryana, and western Uttar Pradesh sits o
bﬁwf@ at an uncomfortable crossroads. The region produces over 10% of India’s food grains (fm?w
518 (Punjab Agricultural University, 2023), yet its annual burning of roughly 23 million tonnes of 3%
&gwfw rice stubble contributes up to 45% of air pollution in the National Capital Region during peak R
&% winter months (World Economic Forum, 2022). The health and economic toll of this practice E)
&gwgw reaches nearly $30 billion annually (World Economic Forum, 2022). Carbon credits have
0 emerged as a financial mechanism that could break this deadlock rewarding farmers for
S climate-positive actions rather than penalising them for the absence of viable alternatives.
d”; 1. Why Farmers Should Care About Carbon Credits
~2=  Climate change is already eroding the livelihoods that the Green Revolution built. A study by
& z Punjab Agricultural University found that the state will see crop yield declines of between
Q

=0 1% and 13% in major Kharif and Rabi crops by 2050, with losses projected to nearly double
&% by 2080 for crops like maize and cotton (Down to Earth, 2023). At the same time, decades of

o groundwater overuse and chemical-intensive farming have degraded soil fertility across the
&% Indo-Gangetic Plain. Many farmers already practise climate-friendly activities incorporating

crop residues, using micro-irrigation but have never been paid for the environmental services
those actions provide (World Economic Forum, 2022). Carbon credits change that equation:

jel O
%D they create a performance-linked income stream for practices that either reduce greenhouse %58
2 gas (GHG) emissions or store carbon in the soil. 288

.. 2.What Is a Carbon Credit? K
&% A carbon credit is a certificate representing the verified prevention of one metric tonne of &%
g}f@ CO: equivalent from entering the atmosphere (IREF, 2026). For a farmer, this means: adopt a [}5@
& practice that reduces emissions or builds soil carbon, get that reduction independently &%
Q%Oﬁ verified, and receive payment for the result. In India, credits generated through Grow Lffﬁ
&% Indigo’s Aadi Project (VCS 2590) the country’s first large-scale high-integrity soil carbon 3%
Q QP

issuance are currently valued between USD 10 and USD 40 per credit (KNN India, 2026).
) The project, approved by Verra in January 2026, covers approximately 30,000 acres across &%
Punjab and Haryana and has already issued over 50,000 credits (Grow Indigo, 2026). Farmers :
can expect to earn roughly one credit per acre per year, translating to estimated payments of
%15,000-50,000 per farmer over a three-year monitoring period (The Federal, 2026).
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3. How Farming Creates Carbon Credits
Four biological and agronomic mechanisms underpin carbon credit generation on a farm:
Soil Carbon Sequestration

&gw Healthy soil holds two to four times more carbon than the atmosphere. When crop residues
&% are incorporated rather than burned, that carbon is stored as soil organic matter. Zero tillage
o preserves this storage by preventing the aeration and oxidation of soil carbon (PMC, 2021).
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Emission Avoidance

Flooded rice paddies are a significant source of methane, a gas with a Global Warming
Potential (GWP) 25 times that of CO.. Switching to Direct Seeded Rice (DSR) can reduce
methane emissions by up to 50% compared to conventional puddled transplanting
(CIMMYT, 2022). Synthetic nitrogen fertilisers similarly release nitrous oxide (N20), which
carries a GWP of 310; reducing or precision-applying fertiliser earns credits for those
avoided emissions.

Agroforestry and Biomass Storage

Trees integrated into farm landscapes poplar, eucalyptus, fruit orchards act as long-term
carbon stores, absorbing CO: into trunks, branches, and roots for decades (ICAR-CRIDA,
2025).

Water and Energy Efficiency

Saving irrigation water reduces pumping energy and its associated emissions. Practices like
Alternate Wetting and Drying (AWD) cut water use by 30-45% and significantly reduce
methane output from rice fields (The Guardian, 2021).

4. Practices That Earn Credits

The following practices form the core of conservation agriculture (CA) eligible for carbon

crediting in North India:

« Zero or Reduced Tillage with Residue Retention: A 15-year study in the western Indo-
Gangetic Plains found this combination reduced greenhouse gas emissions by up to 60%
compared to conventional cultivation while also improving yields and energy efficiency
(Chaudhary et al., 2025).

« Direct Seeded Rice (DSR): Bypasses nursery and puddling stages, saving up to 30% of
water and significantly cutting methane. Evidence from CIMMYT confirms methane
reductions of up to 50% over conventional transplanted rice (CIMMYT, 2022).

» Alternate Wetting and Drying (AWD): Periodic drying of paddy fields inhibits
methane-producing bacteria without reducing yields (The Guardian, 2021).

« Avoiding Stubble Burning: Using the Happy Seeder or microbial bio-decomposers (e.g.,
Pusa Bio-decomposer) converts residue into fertiliser instead of smoke, preventing
millions of tonnes of CO: from entering the atmosphere (The Guardian, 2021).

« Organic Amendments and Cover Cropping: Long-term studies at Karnal show soil
organic carbon increases of up to 39.4% in the top 15 cm of soil under residue-
incorporation regimes (Indian Journal of Agronomy, 2024).

Table 1: Conservation Agriculture Practices: Water, Energy, and Emission Benefits

Zero-Till DSR 20-30% >50% (methane) 14-21%
Happy Seeder + Residue 5-10% 8-10% (tillage) 10-15%
Alternate Wetting & Drying 30-45% Significant (methane) 20-30% (pumping)

5. Economic Benefits for Farmers

The transition to carbon farming is only sustainable if it is economically attractive. Key

benefits include:

» Additional income stream: Carbon credits act as a “third crop” independent of weather-
sensitive harvests (Institute for Competitiveness, 2026).

» Lower input costs: Fewer tractor passes and reduced fertiliser use directly cut the cost of
production (The Guardian, 2021).

« Improved soil productivity: Farmers using bio-decomposers report substantial yield
gains over time as soil health recovers (The Guardian, 2021).

« Climate resilience: High-carbon soils retain moisture better, providing a buffer against
the droughts and heat stress projected for the Indo-Gangetic Plain (World Economic
Forum, 2022).
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« Market premium access: As corporations like Microsoft and PepsiCo pursue net-zero
commitments, verified sustainable produce increasingly commands a price premium (The
Guardian, 2021).

6. How the Carbon Market Works

Two international standards dominate credible agricultural carbon projects in India:

* Verra (VCS) VMO0042: The Improved Agricultural Land Management methodology,
considered the global benchmark for soil carbon projects. Grow Indigo’s Aadi Project
operates under this standard (Verra, 2025).

+ Gold Standard: Requires additional social co-benefits, such as improvements to
community health or gender equity, alongside emission reductions (ChrysalLabs, 2024).

In 2023, India introduced the Carbon Credit Trading Scheme (CCTS), creating a domestic

compliance market. As the CCTS matures, it is expected to create a dual-market system

where agricultural credits from Punjab and Haryana are traded both domestically for
industrial compliance and globally for voluntary corporate pledges (ICAP, 2025). The Indian

voluntary carbon market is projected to reach USD 1.16 billion by 2030, growing at a

compound annual growth rate of 38.4% from 2025 (Grand View Research, 2025).

7. How Farmers Join a Programme

The enrolment process is now largely digitised:

« Farmers join through a Farmer Producer Organisation (FPO), an NGO such as Roots
Foundation, or a private developer like Grow Indigo (Grow Indigo, 2026).

« A baseline is established using GPS land coordinates, crop history, and current tillage and
burning practices (Rupiya, 2026).

« The farmer adopts a verified practice DSR, AWD, or bio-decomposer use with training
and machinery access provided by the programme (IREF, 2026).

« Satellite imagery and Digital MRV (Monitoring, Reporting, and Verification) tools track
compliance remotely, reducing the need for costly farm visits (The Guardian, 2021).

« Once an independent validator verifies the data, credits are issued and the revenue up to
75% of which goes to the farmer in high-integrity programmes like Grow Indigo is
transferred directly (IREF, 2026).

8. Risks Farmers Must Understand

Honest information is as important as enthusiasm. Key risks include:

« Long payout timelines: The audit-to-issuance cycle is lengthy. Indian agricultural
projects have taken as long as 1,689 days to complete registration (Fair Observer, 2025).
The first payment typically arrives one to three years after adoption (The Wire, 2025).

» First-year yield dip: Some farmers experience a slight yield reduction in year one as soil
biology adjusts to regenerative management. This has led some to quit before seeing
benefits (Mongabay India, 2025).

* Long-term contractual commitment: Most programmes require a 10-20 year
commitment to ensure carbon permanence. Returning to burning can disqualify farmers
from future payments (ChrysalLabs, 2024).

» Intermediary transparency: Not all revenue reaches the farmer. Work only with
verified partners who disclose their fee structure upfront (Down to Earth, 2025).

« Additionality rules: Under Verra’s VM0042, a practice must not be mandated by law to
qualify for credits. Since stubble burning is technically illegal under the Air Act of 1981,
project developers must conduct a “Barrier Analysis” proving that economic and
logistical constraints not defiance are the real reason burning continues (PMC, 2024).

9. The Role of FPOs and NGOs
Individual smallholders cannot access carbon markets alone. Aggregation through FPOs and
NGOs is essential for four reasons:
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« Economies of scale: Most Indian farmers own less than two acres. Verification costs for
a single acre would exceed the credit value. FPOs group thousands of farmers together,
spreading the cost of satellites, soil tests, and audits (Bilpub, 2025).

« Technical support: Extension workers provide hands-on training for technically
demanding practices like DSR and AWD (IREF, 2026).

* Trust and mediation: NGOs bridge the gap between rural communities and global
corporations, ensuring contracts are in local languages and payment terms are fair (Down
to Earth, 2025).

« Social inclusion: Without active institutional support, carbon markets risk favouring
large landowners. FPOs and NGOs are critical to ensuring marginalised farmers including
those from Scheduled Castes and Tribes are not excluded (Mongabay India, 2025).

Table 2: Key Stakeholders in India’s Agricultural Carbon Credit Value Chain

Project Developer Grow Indigo Methodology, audit, credit sale
NGO / Foundation ~ Roots Foundation Field training, farmer awareness
Tech / MRV Partner  Anaxee / Boomitra Satellite monitoring, verification
Standard Body Verra Issuing internationally recognised certificates
Aggregator / FPO BGS FPO Grouping smallholders for collective bargaining
Conclusion

Carbon credits should not be seen as a replacement for traditional farm income but as a
reward for good stewardship of the land. By stopping stubble burning, conserving water, and
restoring soil health, North Indian farmers can earn a verifiable new income stream while
simultaneously addressing the air quality crisis that threatens the region every winter. The
infrastructure for this transition is now in place. The Aadi Project’s January 2026 issuance the
first high-integrity soil carbon credit at scale in India proves it is technically feasible. The
upcoming domestic Carbon Credit Trading Scheme will provide an additional, more stable
market. The choice for farmers in Punjab and Haryana is clear: continue with a system of
depletion and pollution that threatens future yields, or adopt a regenerative model that
protects the land, cleans the air, and adds a credible new layer of income to the rural
economy.
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