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limate change poses a serious threat to global agriculture through increased temperature,

erratic rainfall, and extreme weather events. Agriculture, while being a victim, is also a
significant contributor to greenhouse gas (GHG) emissions. In this context, carbon farming
has emerged as a promising climate-smart agricultural approach that enables farmers to
reduce emissions or sequester carbon while generating additional income through carbon
credits. This article examines the economic foundations of carbon farming, the mechanisms
of carbon credit markets, cost-benefit considerations for farmers, and the challenges and
opportunities associated with its adoption, particularly in developing countries like India.
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Introduction

Agriculture contributes nearly 17-20 per cent of global greenhouse gas emissions, primarily
through methane (CH_4) from livestock and rice cultivation, nitrous oxide (N_20) from
fertilizer use, and carbon dioxide (CO_2) from land-use change. With increasing pressure to
meet climate targets under international agreements such as the Paris Agreement, attention
has shifted towards mitigation strategies that integrate environmental sustainability with
economic incentives. Carbon farming refers to agricultural practices that enhance carbon
sequestration in soils and biomass or reduce GHG emissions, enabling farmers to earn carbon
credits that can be traded in carbon markets. From an agricultural economics perspective,
carbon farming represents a shift from traditional commodity-based income towards
ecosystem service-based income, redefining farm profitability and sustainability.

Concept of Carbon Farming

Carbon farming involves the adoption of land management practices that increase carbon
storage or reduce emissions relative to a baseline scenario. These practices include:

* Conservation tillage and no-till farming.

* Cover cropping and crop diversification.

* Agroforestry and perennial cropping systems.

* Improved nutrient management.

* QOrganic farming and compost application.

* Improved grazing and livestock management.

Carbon Credits: Meaning and Mechanism

A carbon credit represents one metric tonne of CO_2 equivalent (tCO_2e) reduced or
sequestered. Farmers adopting carbon farming practices can generate credits after verification
by recognized standards.

Carbon Market Types

Compliance Markets
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e Regulated by governments

e Industries are legally required to offset emissions
o Examples: EU Emission Trading System
Voluntary Carbon Markets (VCM)

e Firms or individuals voluntarily offset emissions
« Dominant market for agricultural carbon credits
e Prices vary based on credibility and co-benefits
Carbon Credit Generation Process

* Baseline assessment (Measuring current soil carbon levels).
* Adoption of carbon-friendly practices.

* MRV: Measurement, Reporting, and Verification.
* Certification by international standards.

* Sale of credits through aggregators or platforms.

Economics of Carbon Farming

Cost Structure

* Transition Costs: New equipment, specialized seeds, and technical training.

* Opportunity Costs: Potential changes in land use or labor allocation.

* MRV & Transaction Costs: High per-unit costs for monitoring and certification, often
requiring smallholder aggregation.

Revenue from Carbon Credits

Revenue is calculated as:

Cost-Benefit Analysis

Empirical studies indicate that conservation agriculture reduces fuel and labor costs, and
improved soil organic carbon enhances yield stability. In the long term, the Net Present Value
(NPV) is positive under most scenarios, acting as a financial risk buffer.

Challenges and Opportunities

Key Challenges

* Economic: Low/volatile carbon prices and delayed payment realization.

* Technical: Complexities in measuring soil carbon and the risk of "reversal” (carbon being
released back into the atmosphere).

* Equity: Smallholders may be excluded due to scale limitations and high entry costs.
Opportunities

* Rising Demand: Corporate interest in high-quality carbon offsets is increasing.

* Technology: Advances in remote sensing and digital MRV are reducing verification costs.
* Co-benefits: Premium pricing for credits that prove biodiversity and social benefits.

Conclusion

The economics of carbon farming reveals that while carbon credits alone may not
substantially increase farm income in the short run, they play a crucial role in improving
profitability, sustainability, and resilience. With appropriate policy support, institutional
frameworks, and market transparency, carbon farming can become a viable component of
future agricultural development strategies.
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