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Punjab, Haryana, Uttarakhand, and Western Uttar Pradesh constitute the majority of India’s
rice-wheat cropping system which is spread over an area of 10 million hectares yielding ~50
million tons of paddy residue, with Punjab alone accounting for 20 million tons of stubble
burnt across the region.

Paddy stubble burning is used as a quick and labor-saving field preparation measure for
sowing wheat in the Rabi season. Stubble burning releases smoke and fine particulates into
the environment, thereby, adversely impacting regional air quality. The Central and State
government in their efforts to discourage farmers from stubble burning have been
implementing several measures such as incentivizing farmers to adopt burning alternatives,
including in & ex-situ stubble applications, encouraging the use of appropriate harvesting
and sowing machinery and imposition of fines and bans. However, these measures have
not been fully effective in yielding the desired results due to the apprehension of the farmers
on the economics and practicability of these measures, vis-a-vis the obvious convenience
and much lower cost of burning crop residue.

The practice of stubble burning gained ground since the 1990s as a direct consequence of
the rapid conversion of harvesting practice from manual to mechanical, mainly by using
combine harvesters that leave 15-30 cm tall paddy stubble on the field, resulting in 3-4 metric
tons of residue per acre. The limited time available for sowing wheat makes it imperative to
adopt a quick solution that is also economical as it avoids the cost of employing farm labor
to cut and remove the straw. The 20-day window available for sowing wheat is not sufficient
for the in-situ decomposition of the straw.

Since 2018, ITC Limited has been successfully leading a Crop Residue Management (CRM)
initiative in Kapurthala district of Punjab. This is part of ITC’s Social Investments Programme
under the banner of “ITC Mission Sunehra Kal”, The initiative has effectively led the local
farmers to substitute paddy burning with alternative solutions having experienced a superior
value proposition as proposed by ITC. The farmers at Kapurthala adopted the alternative
solutions proposed by ITC in large numbers since these were not proposed as clean air
quality measures, but more as farming practices that delivered time, cost and productivity
benefits which incidentally also led to minimal crop residue burning.

ITC’s efforts to identify effective and replicable alternative practices to stubble burning for
farmers arose from the detailed stakeholder engagement undertaken by it in select blocks
of Kapurthala district. Extensive interaction with the local farmers and communities, learning
about their problems and needs to identify feasible interventions revealed that though air
quality was a concern, it was far outweighed by the effectiveness of burning as a time and
cost-cutting measure. Extensive consultation with several leading farmers, scientists, NGOs
and government agencies, and considering all aspects involved, led ITC to the conclusion



that previous efforts to persuade farmers to abandon stubble burning failed as they did not
address the farmer’s principal concern, which was economic, but were specifically directed
at improving air quality. The hard experience of farmers that any delay in sowing wheat
invariably led to productivity loss and lower income conditioned their behavior. ITC realized
that farmers would change over to alternative practices only if the new alternative could
provide a superior value proposition to stubble burning. The new alternative must be
timewise more efficient and crop-wise more productive than stubble burning.

The above realization led ITC to create a model that was a combination of solutions
addressing the farmer’s concerns of time, economic benefit, and operational feasibility by
delivering on the following five parameters:

e Decrease in tillage time and fertilizer costs

e Gradual reduction in cost of cultivation and increase in productivity leading to
improvement in net incomes

e Mitigating climate risks by reduction in production loss in a bad year

e Improvement in soil health

¢ Reduction in GHG emissions

ITC undertook a process of experiential learning by:

e Responding to the farmer's perceptions and rationale for burning stubble

e Mapping available technology, its feasibility, time, and fuel costs

e Prioritizing the best technology in terms of operational effectiveness and access
e Preparing communications tools for farmer engagement

a. Overcoming farmer perceptions

Farmer resistance to abandoning stubble burning derived from the fact that burning was a
quick and economical solution given the short 20-day window and also reduced their labor
cost as well. Their behavior was conditioned by peer pressure that persisted due to the lack
of any visible communication about improved productivity and cost saving that could be
possible by in-situ incorporation of stubble in the soil through mechanization. There was
inadequate machine demonstration exposure. The farmers' reluctance also drew from
several widely shared apprehensions attributed to the mechanization of harvesting and
sowing, ranging from productivity loss, impediments to irrigation, grain quantity & quality,
increase in the use of urea, pest incidence, and non-availability of machinery.

Therefore, the challenge before ITC was to create a decision matrix that could help in:

e identifying the most efficient equipment that could meet the farmers' constraints of
time and cost and also demonstrate their productivity benefits

e Effectively communicate with and mobilize farmers to adopt suggested practices

e Ensure adequate and timely access to machinery to meet the targeted farmer
demand

This decision matrix yielded a model that was: i) economically beneficial for the farmer and
feasible to implement, and ii) created enabling conditions for farmers to adopt technology,
assuring training, implementation support and equipment availability.



Lead framers training on field along with KVK Kapurthala

b. Introducing new technology

The intervention's crucial technology component was the introduction of the Super Straw
Management System and Happy Seeder equipment in existing farm mechanization to
incorporate the paddy straw in situ. Super SMS with a back-harvester cuts stubble shorter
than 5 cm and spreads it in the field which results in enhancing soil moisture and nutrients.
Subsequently, the Happy Seeder helps in sowing wheat seed through rows in the stubble
carpet.

Considering this the most 'appropriate immediate' solution, ITC initiated its adoption first in
46 villages of Dhilwan and Kapurthala Blocks among 1,780 farmers across a harvesting
area of 18,760 acres in 2018-19; intending to extend the program to all 4 Blocks of
Kapurthala District, across 1,09,863 acres in 2019-20.

ITC's approach was in alignment with the Punjab Government's recommendation of the
Super SMS & Happy Seeder combination and its incentives to facilitate the purchase of the
equipment and also benefited from the Government's prohibition of stubble burning.



Training to operators on Super Stubble Management System and Happy seeders




c. Comprehensive Ecosystem Approach

Along with the technology component, it was extremely important to build farmers’
confidence and capacity in the benefits of adopting it. To create these enabling
circumstances, ITC adopted a comprehensive ecosystem approach, that addressed all the
factors related to the scale of adoption:

e Farmer misconceptions

e Farming economics and capacity

e Technology availability and linkages
e Government policy and subsidies

d. Training and Communication Strategy

Farmer training was central and gained scale through collaboration with local Krishi Vigyan
Kendra’s (KVK) for organizing Farmer Field Schools (FFS) with Demonstration Plots. To
generate farmer conviction, this was supplemented by an Information, Communication, and
Education (ICE) strategy that distinctively focused on the long and short-term economic
benefits of not burning stubble and was not angled from an Air Quality point of view.

Details

Considering all relevant factors and available technologies, ITC opted for in situ
incorporation of stubble in farm soil as the most viable solution, enabled by the addition of
super SMS equipment to combine harvesters to cut and spread stubble within the field, and
Happy seeder equipment to sow wheat through the stubble carpet. ITC deployed a
comprehensive ecosystem approach to facilitate change of farmer behavior and adoption of
in situ incorporation on a scale that would drastically reduce the incidence of stubble burning
in the district. The approach mobilized all stakeholder farmers, Agriculture department,
Krishi Vigyan Kendras, machinery owners and hirers - and made farmer training sessions
widely available and also ensured infrastructure sufficiency to enable on-time farmer access
to machinery during harvesting.

The resources and knowledge gathered through these processes enabled the
standardization of the Practices to be adopted and implemented by the farmers in order to
achieve savings and productivity superior to the practice of burning. The resulting Package
of Practices prescribed a sequence of six measures - 'smart practices' - related to the use
of seed, water, nutrients, energy, knowledge, and weather preparedness. Farmers’ adoption
of the practice of direct rice seeding (DSR) was critical , and was promoted through a
special drive to highlight the farmers' gains from the same in terms of reduced cultivation,
labor and fuel costs, reduced consumption of water by upto 25% by eliminating the need for
standing water. It was emphasized that direct seeding shortens sowing time and lengthens
the rice-to-wheat window by 15 days. The drive also enabled the introduction of short-
duration varieties of wheat. 18 new DSR machines were acquired using Government
subsidy, adding to available machine infrastructure, and which was used to sow 5,855 acres
of the targeted area.

The initiative was first launched in the Dhilwan and Kapurthala blocks in 2018-19, among
1,780 farmers who adopted the recommended technology. Targeting a harvested area of



18,760 acres, it resulted in 1,743 farmers not burning stubble across 18,720 acres or 99.8%
of the targeted area. Based on this experience, the initiative was gradually scaled up from
second year onwards and in 2021-22, ITC targeted 1.83 lakh acres of paddy area as part of
the Crop Residue Management programme which resulted in no stubble burning in 1.65

lakh acres (89.7% of targeted area)

The benefits accrued to farmers and environment were significant. As compared to
conventional cultivation, in the programme plots, the cost of wheat cultivation reduced upto
Rs. 1,269/acre (12%), yield increased by 1.4 quintal/acre (10%) and farmers’ net income
per acre was higher by Rs. 4,089/acre (24%). The climate smart agriculture practices
promoted in paddy (Direct Seeding of Rice) and in wheat (Zero tillage sowing) saved water
consumption upto 25% as compared to conventional practices

Training through Physical and Digital material
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Wheat Planting in paddy stubble by Happy Seeder
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Conclusion

Crop residue management has great potential in gradual improvement of yields and incomes
by improving soil health and moisture retention capacity. Along with the benefits to farmers,
non-burning of stubble will also help in improving air quality and reducing GHG emissions.
Punjab state Government, Agricultural universities and Central government have made
technically sound recommendations and rolled out programmes to help farmers manage the
crop residues. ITC has assessed that for farmers to adopt and internalize the crop residue
management, work needs to be done on large scale awareness generation, demonstration
of practices, year-round engagement of all stakeholders and providing handholding support
as required. Accordingly, ITC has designed a comprehensive programme as explained in
the note and could demonstrate the results. In the four years of experience, many insights
were picked-up leading to additions and modifications in the programme such as inclusion
of Direct Seeding of Rice and use of rotavator also as an alternative to happy seeder. It is
also realized that ex-situ solutions have scope to get adopted, and need to evolve as
economically viable options at scale.

ITC’s partnership with lIT - CERCA

CERCA, IIT DELHI is helping ITC Ltd to develop a GIS mapping tool for accurate digital
tracking of stubble management practices. The objective is to develop a GIS tool that is a
geography-neutral option to track and monitor stubble burning for the benefit of the larger
society. The proposed area of collaboration would be in ITC-supported project villages in
Kapurthala and would include the following activities

e GPS tracking of fields where burning is done and not done

e Based on GPS tracking data, create composite signatures for both burning and non-
burning

e Based on extrapolation of the signatures, mapping of the entirely burnt and unburnt
area

e Ground truthing of total data

e On the basis of ground truthing, decide on the veracity of the map and plan
accordingly

e Documentation of the impact of practices in the field and correlation through mapping

e Share the results with State and Central government
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