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Abstract
Agriculture stands as a cornerstone of
human existence, delivering sustenance,
essential materials, and livelihoods to
billions across the globe. Nonetheless, it
cannot be overlooked that agriculture is a
notable contributor to greenhouse gas
emissions. Key factors include
deforestation, livestock production, and the
application of synthetic fertilizers. In light
of the pressing global imperative to combat
climate change, carbon credits have arisen
as a compelling mechanism to promote
environmentally  responsible = practices
within the agricultural sector. This article
delves into the concept of carbon credits in
agriculture, examining their prospective
advantages, inherent challenges, and the
pivotal role they play in the broader effort
to mitigate climate change.
Keywords: Carbon credit, agriculture,
benefits, challenges, role of extension
Introduction:
World Bank defines Carbon credits as
tradable permits or certificates representing
the right to emit one ton of carbon dioxide
or an equivalent amount of another
greenhouse gas. According to UNFCCC,
Carbon credits are a unit of measurement

for certified emissions reductions generated
by projects under the Clean Development
Mechanism  (CDM).  McKinsey &
Company redefines Carbon credits as
financial instruments that represent a
reduction or removal of greenhouse gas
emissions from the atmosphere.

Carbon credits within the realm of
agriculture denote negotiable certificates or
permits  that symbolize  measurable
decreases in greenhouse gas emissions or
the sequestration of carbon accomplished
through the adoption of sustainable farming
practices.  These  practices —encompass
initiatives aimed at emission reduction,
such as the judicious application of
synthetic fertilizers or the implementation
of livestock management strategies to
curtail methane production. Additionally,
methods facilitating carbon sequestration,
such as agroforestry and no-till farming,
contribute to the generation of these credits.
Through active participation in carbon
credit programs, farmers and stakeholders
in agriculture can accrue these credits as a
form of acknowledgment and reward for
embracing  environmentally  conscious
practices, thereby contributing to the dual
objectives of climate change mitigation and
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the advancement of sustainable agricultural
practices.
Carbon Credits in Agriculture:

1. Carbon Sequestration through
Agroforestry: Agroforestry is a
sustainable land-use practice that
integrates trees and shrubs with
crops and livestock. It is particularly
effective at sequestering carbon in
the soil and woody biomass. The
trees in agroforestry systems absorb
CO2 from the atmosphere and store
it in their biomass, while their roots
enhance soil organic matter and
fertility. This not only reduces
greenhouse gas emissions but also
improves soil health and crop
productivity.

A study conducted by Jose and Gillespie
(1994) found that agroforestry systems can
sequester approximately 2 to 5 metric tons
of carbon per hectare per year, making
them a significant contributor to carbon
credits in agriculture.

2. Reduced Emissions from
Livestock: Livestock farming is a
major contributor to methane (CH4)
emissions, a potent greenhouse gas.
Enteric fermentation, the digestive
process of ruminant animals, is
responsible for a substantial share
of these emissions. However,
adopting improved feeding
practices, such as wusing dietary
additives or  modifying  the
composition of livestock feed, can
significantly  reduce methane
production.

In a study published in the journal Nature
Climate Change (Hristov et al., 2015), it
was estimated that improving livestock
diets could reduce enteric methane
emissions by up to 25%, thereby creating
opportunities for carbon credit generation.
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3. Carbon Credits from No-Till
Farming: No-till farming, a
conservation tillage practice,
involves minimal soil disturbance
during planting and cultivation.
This practice helps to reduce carbon
emissions by preserving soil organic
matter and reducing the energy
required for conventional
ploughing. The adoption of no-till
farming can also contribute to
carbon credits in agriculture.

A study by Lal (2004) found that no-till
farming can sequester carbon in the soil at
rates ranging from 0.5 to 1.0 metric tons
per hectare per year. This carbon
sequestration  potential -~ represents a
significant opportunity for carbon credit
generation.

Benefits of
Agriculture:
Carbon credits in agriculture offer a range
of benefits, both for farmers and the
environment. These benefits

Carbon Credits in

include
financial incentives, reduced emissions, and
enhanced sustainability. Here are some key
advantages of carbon credits in agriculture,
supported by relevant references:

1. Financial Incentives: Participating
in carbon credit programs can
provide farmers with an additional
source of income. By generating
and selling carbon credits, farmers
can diversify their revenue streams,
reducing their vulnerability to
fluctuating agricultural commodity
prices.

2. Emissions Reduction: Carbon
credit programs encourage the
adoption of sustainable farming
practices that reduce greenhouse gas
emissions. These practices help
mitigate climate change by lowering
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the agricultural sector's overall
carbon footprint.

3. Carbon Sequestration: Certain
agricultural practices, such as

agroforestry and no-till farming,
sequester carbon in soil and woody
biomass. This not only reduces
emissions but also improves soil
health and fertility.

4. Sustainable Agriculture: Carbon
credits promote the adoption of

climate-smart ~ and . sustainable
agricultural practices. These
practices can enhance long-term
agricultural - productivity = and
resilience.

5. Biodiversity Conservation: Some
carbon credit projects in agriculture
involve reforestation or
afforestation, which can contribute
to biodiversity conservation and
habitat restoration.

6. Soil Health and Fertility: Practices
like no-till farming not only

administrative  hurdles
when participating in
carbon credit programs
can be discouraging for
farmers, particularly in
developing countries.

Administrative

Data and | The collection of data
Monitoring for monitoring and
reporting on  carbon
credits requires
resources and
infrastructure that may
be lacking, especially
among smallholders.

Antle et al., 2009

Role of Policy and Support Mechanisms:
Policy and support mechanisms are pivotal
in fostering the integration of carbon credits
in agriculture. They serve as strategic tools,
dismantling barriers ~and creating an
enabling environment for farmers and
stakeholders to actively engage in carbon
credit programs. By offering guidance and

incentives, policies guide the sector
towards sustainable practices, while
support mechanisms provide essential
resources. Together, they form the

foundation for widespread adoption of

) carbon credits, ensuring a seamless
sequester carbon but also improve o\ .
j i o transition toward environmentally
soil organic matter and fertility, . . .
/ ) ] responsible agricultural practices.
leading to increased crop yields. ROLE DESCRIPTION REFERENCES
Challenges in Implementing Carbon Simplified Develop  standardized | IPCC, 2006
oy’ e . . Measurement and user-friendly
Credits in Agrlculture. and Verification | protocols for measuring
CHALLENGE | DESCRIPTION REFERENCES Protocols and verifying emissions
Measurement Accurate measurement | UNFCCC, 2007 reductions and carbon
and Verification | and  verification  of sequestration in
emissions  reductions agriculture.
and carbon sequestration Technical Provide training and | FAO, 2019
can be complex and Assistance technical  support to
costly. farmers, especially
Market Access | Accessing carbon credit | Ellis, 2012 smallholders, to help
and Pricing markets can be them participate in
challenging for small- carbon credit programs.
scale far1.ners? and Market Access | Create mechanisms to | Ellis, 2012
carbon ?redlt prices can and Price | help farmers access
be volatile. Stability carbon credit markets
Additionality Establishing McKinsey & and stabilize carbon
additionality, i.e.,, | Company, 2012 credit prices.
demonstrating that Incentives ~ for | Implement policies that | Pagiola et al.,
emissions reductions or Sustainable provide financial | 2002
sequestration are Practices incentives for adopting
additional to a baseline climate-smart
scenario, can be agricultural practices.
contentious. Administrative Streamline Antle et al,
Bureaucratic Dealing with | Pagiola et al, Support administrative processes | 2009
and bureaucratic and | 2002 and reduce bureaucratic
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barriers for farmers encouraging  wider | Food Security in

participating in carbon adoption among | Nutrient-Stressed

credit programs. farmers. Environments, 125-
Role of Extension in obtaining Carbon 138.

o . Linking Extension  services | Joshi, P. K., et al.
Credit in Agl‘lCllltlll‘ei Farmers to | can facilitate the | (2018). Agricultural
ROLE DESCRIPTION REFERENCES Carbon linkage between | diversification and
Knowledge Agricultural Jat, M. L., et al Markets farmers and carbon | its impact on the
Dissemination extension  services | (2019). markets, ensuring | vulnerability of

educate farmers | Conservation that farmers receive | farmers to climate
about practices such | agriculture for appropriate variability in
as agroforestry, | mitigating  climate recognition and | Western Himalaya.
conservation tillage, | change: A review of compensation  for | Sustainability,
and organic farming | the implications for their carbon | 10(10), 3637.
that enhance carbon | agricultural sequestration efforts.
sequestration. extension. Journal of
Cleaner Production, .
207, 378-390. Conclusion:
Technology Extension  services-| Sharda, V. N, et al. Carbon credits in agriculture pI‘OVidC a
Transfer facilitate the | (2018). Climate- .. . .
adoption €F | smarter agricultural promising solution to combat climate
technology’ and tools | practices and change and foster sustainable farming
that . contribute to | policies:  Potential . .
G credit | adoption %) practices. Through carbon sequestration
generation, such as | mitigation impacts and emission reduction, farmers emerge as
precision farming | in the Indo-Gangetic A . . .
and efficiont|’ Phirs. Advances. in pivotal contributors in the battle against
irrigation methods. Agronomy, 150, 43- climate Change’ Simultaneously
87. . A N .
Capacity Extension  officers | Vermeulen, S. J., & dlvers1fy1ng Income  Sources. HOWCVCI’,
Building build the capacity of | Giller, K. E. (2013). Challenges such as measurement,
farmers to implement | Agronomy for . .
sustainable practices, | sustainable Ver1ﬁcat1on, market access, and
enhancing their | development:  An additionality demand attention for program
understanding of | overview. . . 3 4. .
Xoon credit. | Agronomy for effectiveness. Implementation of judicious
programs and | Sustainable policies and support mechanisms is crucial,
SHeillty cfitesa- ll)_?ebpmem’ By paving the way for a more sustainable and
Monitoring Extension = services | FAO. (2017). climate-resilient agricultural future.
and assist in the | Enhancing
Verification monitoring and | agricultural
verification of | innovation: How to
sustainable practices, | go  beyond  the
ensuring that farmers | strengthening of
meet the | research  systems.
requirements for | Food and
carbon credit | Agriculture
programs. Organization of the
United Nations.
Policy Agricultural Kumar, S., & Mittal,
Advocacy extension can | S. (2016).
advocate for | Enhancing adoption
supportive  policies | of conservation
that incentivize | agriculture in India:
sustainable practices | Problems, prospects,
and facilitate farmers' | and policy
participation in | implications. Land
carbon credit | Use Policy, 57, 374-
programs. 382.
Demonstration | Extension  services | Kumar, N., &
Farms can establish | Hobbs, P. R. (2003).
demonstration farms | Nutrient
to showcase the | management in rice-
benefits of | wheat cropping
sustainable practices, | systems of India.
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