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Stubble Burning and Air pollution: leading contributors to deaths in India
Air pollution is the most severe health problem in India, and stubble burning contributes to a mammoth chunk of the issue

All the cities in the top 10 rankings are in the northern belt of India - the region with the highest crop
burning incidences - indicating a strong correlation in crop burning and severity in pollution levels

Ranking of top risk factors for diseases based on Most Polluted cities on Earth Major Sources of Air pollution in India
contribution to DALYS?
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Pollution is the leading cause of Deaths in India 9 out of the top 10 most polluted cities in the world pollution, accounting for almost one - fifth of the total
are in India air pollution in India
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The Stubble Burning Problem: An overview

~ 13 MT of paddy straw was burnt in Haryana, Punjab & UP in 2021 leading to health concerns
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(A) Current Practice- Stubble Burning
Paddy Harvesting Paddy Stubble left in the soil Vegetable cultivation Sowing of Rabi crop
(Kharif crop)

PUNJAB
@ 11.4 Mt stubble burnt

@ ~7 000 9 90%

fire incidents in Haryana Fire events in 9 districts

g ~71,304 fire incidents (2021)
HARYANA
1.6 Mt
stubble burnt
6,987 fire Adverse health consequences of stubble burning
incidents
23X , , ‘Severe’ Air Quality Index -
-3X respiratory issues National Capital Region
O 14.9 Mn Disability-

I Q I Adjusted Life Years or ~ 2
lakh lives lost!

UTTAR PRADESH

@b ~0.13 Mt stubble
burnt

ﬁ ~2,200 fire incidents
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1. basis study published in 2019 by US-based International Food Policy Research Institute (IFPRI) and partner institutes on health and economic losses due to air pollution (including crop residue burning) in Northern India



Our Approach: Understanding the problem

* To understand the problem better, Between Mar 2022 and Apr 2022, we conducted 10 - 12 FGDs, an app-based primary survey of 1,500 farmers across
yellow and red zone villages! and hosted 6 farmer events in Karnal district

*  From May 2022 to Sep 2022, we designed the blueprint and built the solution
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Key

Issues and
Challenges

&

®-®

Lack of Awareness on
Health risks
(on health concerns posed by
burning related pollution)

IEC Activities

e events, door-to-door

activities, FM, paper

*  media, demonstration

videos, testimonials
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1. Villages with crop burning incidences > 2

&
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Lack of Awareness
regarding alt. solutions
(CRM farming equipemnts

and their cost/benefits)

IEC Activities

events, door-to-door
activities, FM, paper
media, demonstration
videos, testimonials

o

Lack of information and
access to available
equipment
(particularly to marginal and
small farmers)

Connecting farmers and
equipment owners
* demand-supply mapping
of equipment rental at
desired time
* improve equipment
utilization

N

V4
Sy
Absence of a streamlined
marketplace for crop
residue

(inadequate information on
demand-supply of stubble)

Streamline industry
linkages

secure demand for stubble
and storage facilities

J

o

o e Areft

%
Krishi Yantra Saathi

(digital platform to connect all stakeholders in
the value chain)

o

Inadequate equipment
(for ex-situ and in-situ
solutions)

Improve equipment
supply
* Provided 15 sets of ex-situ
& in-situ equipment each
Wider industry
participation in facilitating
equipment
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Our Solution: A three pronged approach

Equipment Supply Enhancement:
Bridging the equipment supply Gap
and enhancing the access

Krishi Yantra Saathi: A Digitized Supply
Chain Solution to connect farmers,
equipment owners and end use industries

Information, Education, and Communication
Activities (IEC) : Raising Awareness on
health risks and CRM Alternatives

ﬁonducting extensive awareness

K[)eployment of an IT platform (Krishi * Donating of 20 ex-situ equipment sets

campaigns to educate farmers about the
health risks associated with paddy crop
residue burning and promote
alternative methods

Utilizing demonstration vans to
disseminate information on health
impacts and available alternatives.

Using Farmer anthem to spread the
message and putting out public appeal
messages through interview on local FM
channel

Publishing Articles in newspapers of
local dialect and Identifying local
influencers to promote change
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Yantra Saathi) to match users and
service providers of CRM equipment as
well as end-user industrieS

* Taking farmer booking requests through
WhatsApp chatbot, Interactive Voice
Response System (IVRS)

* Allocating of bookings to CHCs based on
i) preferred villages, ii) distance, iii) ML-
based model; >2.5 lakhs GIS coordinates
mapped for grouping plots; Equipment
live tracking and route optimization

to the government and 4 sets by CNH
through NGOs

Onboarding >5600 existing equipment
owners

Exploring leasing of equipment, fuel
subsidies

Engaging business sponsors and
equipment manufacturers to contribute
CSR funds in select districts

63
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Solutions Deep Dive: IEC Activities - Raising Awareness on health risks and CRM Alternatives (1/2)

WhatsApp forwards to ~3000 farmers Interview given by DDA on FM 94.5
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DDA flagging off cars that would be playing
our audio clips & jingle on PA system

Audio clips were played to
make farmers aware about
the harmful respiratory
effects of stubble burning

“Deloitte worked in collaboration
with Department of Agriculture &
farmers’ Welfare in Crop Residue
management in Haryana which has
resulted in reduction of Active Fire
locations (AFLs) by more than
66%.”
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Jingle were played to nudge
against stubble burning Dr. Aditya Pratap Dabas,
DDA(Deputy Director, Agriculture)

on radio channel FM 94.5



Solutions Deep Dive: IEC Activities - Raising Awareness on health risks and CRM Alternatives (2/2)

Calendars with special messaging regarding
health risks and alternatives distributed in
door-to-door campaigns, farmer fairs &
meetings

Videos posted on YouTube channel of a state
government institute (Haryana Agricultural
Management & Extension Training Institute)
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Whatsapp messages
periodically relayed
to farmers
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Videos showcased
in Kisan Mela with
& in block/ village
level awareness
meetings

Parivartan Prakash
Progressive farmer as a Mascot
promoting “Stubble as a new

#paddy #59d #UFE TR
YHT DI a»‘::ﬁh Harmful effects of stubble burning | Benefits of
Crop Residue Management

source of livelihood for all T ) o e ) L L ey o i i Fasel Topen G5 P s

farmers.” & romeivewen o Do

Video on harmful health and environmental
effects of stubble burning

Tote bags being
delivered with
targeted messages on
nudging against
stubble burning



https://youtu.be/jUWcsgdkT38
https://youtu.be/jUWcsgdkT38

Pilot and Scale up Programme: The scope and outcome
We first undertook the pilot in Karnal district in 2022; its success helped us validate our solution and scale up to 9 districts of Haryana in 2023

Pilot in Karnal in 2022

Highest drop in AFLs were observed in Karnal district (69%)
* 1 district (Karnal) -
48% 2021 w2022

* 6 villages @
\, <>
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Kaithal Karnal Kurukshetra Sirsa

Impact

iﬁﬁ ~2,400 lives saved I

69% Decrease in the
burning incidences Fatehabad Jind
Source: Haryana Space Applications Centre (HARSAC), Department of Agriculture & Farmers Welfare (Karnal)

Scale up programme in 2023

Impact

( " 9 diStf icts Successfully conducted Health risk
‘ " 666 villages ~4 lakh Disability-adjusted Life ) awareness camps in all 650 + fire
‘ *  1.5lakh farmers iﬁﬁ years averted (~5,500 lives saved) "
« 12 lakh acres of prone viilages

paddy land

incidences in the target districts Residue management bookings

@ 54% Decrease in the burning :E: Successfully completed 2 Lakh + Crop
™

GOOD HEALTH
AND WELL-BEING

s

Estimated benefits of reduction in fires and GHG emissions contributed to SDG realization of Good health and well being




Media Coverage: The success of the CRM mission in Haryana

Times News NETWORK

Karnal: The Haryana go-
vernment’s pilot project aga-
inst field fires in some red-zo-
ne villages of this district has
shown 69% success rate. This
crop residue management
will help reduce air pollution
intheregion.

The initiative involved
using multilingual mobile
application ‘Krishi Yantra
Sathi’ to mobilise the farming
communities and their priva-
te-sector partners. The app

THE TIMES OF INDIA

mers, custom hiring centres
(CHCs), and farmer producer
organisations (FPOs). Harya-
naagriculture department di-
rector Narhari Bangar said:
“We will take the proven con-
cept and replicable model to
eight districts — Fatehabad,
Sirsa, Jind, Kaithal, Kuruks-
hetra, Ambala, Yamunana-
gar,and Karnal—whichacco-
unt for 90% of the state’s field
fires.” Karnal's deputy direc-
tor of agriculture Aditya Par-
tapDabassaid: “Ourdiligence
and proactiveness helped 702
CHCsand 3,860 individual far-

mers receive Rs 90 crore as
subsidy for both off-side and
on-site crop residue manage-
ment since 2018. This year, we,
expect togiveaway Rs18 crore|
worth of equipment subsidy,
Every farmer of Karnal who
adopts CRM will gets a subsi-
dy of Rs1,000anacre.”

The DDA said: “The objec-|
tive was tomatch the farmer’s
demand for equipment to ma-
nagethecropresidue. Theapp
allowed us to have economical
and environmentally conscio-
us use of stubble, while gene-
rating local jobs. The commu-

Hindustan Times REGION

Hry action against field fires near success

nication and awareness pro-
gramme for the farmers of
Karnal helped them use the

Deloitte India’s partner
and sustainability leader Vi-
ral Thakker said: “The bur-
ning of farmland between
crop cycles is a pervasive pro-
blem across northern India.
The unavailability of stubble
removal equipment such as
super-seeders and balers at|
therighttimeisoneof therea-
sons. Deloitte helps small and
marginal farmers bridge this
equipment availability gap.”

{ TARGETING RED ZONE } KARNAL VILLAGES

Haryana completes pilot
project to contain farm fires

Haryana govt successfully completes pilot project

By Sutanuka Chosal, ET Bureau

to curb crop burning

Last Updated: Mar 30, 2023, 0110 PM IST

Synopsis

Organisations (FPQ).

While this initiative included mobilising farmers, communities, and private sector
partners, an important element of the outreach was a multilingual mobile application
‘Krishi Yantra Sathi'. It was designed to bring together all the relevant stakeholders,
including local farmers, various Custom Hiring Centers (CHC), and Farmer Producer
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KARNAL: The Haryana govern-
ment has successfully completed
the pilot project to target stubble
burning in villages of Karnal dis-
trict which have been declared
in the red zone for reporting a
maximum number of farm fires
in the past few years.

Earlier, the pilot project began
in six villages under the red-zone
category of Karnal district in
2022 kharif-harvesting season.
Later, it was expanded to the
entire district. The project has
resulted in a 69% reduction in
stubble-burning incidents bring-
ing the number of farm fires to
301 in 2022 against 965 in 2021,
claimed officials from the dis-
trict agriculture and farmers
welfare department.

“With the proof of concept
-1 anda working replicable model,
weare planning to scale the initi-
ative in the state to cover eight
districts, namely, Fatehabad,

The project hns resulted in nearly 70% reduction in
stubble-burning incidents.

S:rs; de. Kaithal, Kurukshetra,

HTFILE

(CRM) which will hclp inreduc-
ing

tilingual mobile application il 3 R 3 3k delfir
called the Krishi Yantra Sathi,he i 4 3 23 g
added. An innovative communi- % Ffeamn 3 Wl wae F
cation and awareness pro- Teram o e @ AL

gramme was also designed and
implemented to educate farmers
with a series of awareness-build-
ing initiatives like radio jingles,
videos, and door-to-door aware-
ness campaigns, periodical
WhatsApp messages, videos on
the “Progressive Farmer Mascot-
Parivartan Prakash”, and distrib-
uting calendars and tote bags
with targeted messaging.

The project was designed to
bring together all the relevant
stakeholders, including local
farmers, various custom hiring
centres (CHC) and farmer pro-
< 7 o

and Kar- bble-burning incid
nal, \\hlch are responsible for and i !hcmr Viral Thakker, partner and
approximately 90% of firesinthe  situation in the rcgion. sustainability leader, Deloitte
state,” said Narhari Bangar, Aditya Dabas, deputy director, || India, which was a partner in the

director, department of agricul-
ture and farmers’ welfare, Hary-
ana.

The project is based on the
crop residue management

agriculture, Karnal, said the ini-
tiative indluded mobilising farm-
ers, communities and private
sector partners. An important
element of the outreach is a mul-

project, said Deloitte supported
this initiative by facilitating a
sustainable ecosystem that helps
bridge the equipment availabil-
ity gap.

@2024 Deloitte Touché Tohmatsu India LLP

R A A A AW
ST T T AT @
w1 g A 21 T
forg, frem wower & sifemict
1 5 fawn 9 2iit i e
FAA H AEAvEEM ¢

T fawa F1 o # o W
WEfa d8% F R T
& 2R WA e FEd A
foremar frgel 2 el ¥ it
1 % A % A § faga
SR F1 3R T
& 30 a1 s0 wfavi & o=y
el 8 AU # e 9w
va-wfava I& O el

mmwmmﬂwﬁmmwmwammm o Ty

5 @0 M arel et & & T 41 T 42 o B AR

e 1. Ry A g 5 el 3 g 34239 e @ 41 @vErd T | el v e &
e B e eRAmNGpYE pdg 2 d@ s A A E oy 100 793 B Bl @
MR EieH T Eiiend MRS e 7044 99 300 DR T E |
T e TR B I R a1 16616 REF @1 29 @0 ol A G 38 9 Al sl

A i @ & 12 4 92442 RNAETR RN AR 32w e U A
foail 1 84 TS 30 AR AETEB AT A  AE A 3 e v
B R R | e At FaioR: e Mgl 3uciel 50 29Ik S USRI 2 |
FI Tl T % g s B e F a6 2021 @it aRfE Hiea, waie e
o S| TG S ¥ A, U F O el dek #1 & wiem fada i, s
FAR & F F 3 F A 957 wead g AW 2022 Haw  wgww fam @i & wda
frarl @ Wfa #X) w30 w® E o 0 T T, SN ud e
A AW FEmF @ A o agE abF 8w fam ¥ R R
e, wremee K1 A f S 9 e A 3 R e @
I IV FEd F T Ve SR § o ofad el Sios aieE deg A

Tae EcoNnomic TIMES

Wil STeM 1 ge31 Bl IR W A P ed : Heel

mqﬂmmu%mﬂm&smamaﬁmwaﬁW&n

u&wﬁamiﬁmmmm e

MWammﬁmﬂamlo AR

= U fFE FeEm & e ¥ e e SmieE TR T T T TR

3

L

el AGE B F| I Fda
gvm Bm;g%zaﬂg
15826 UHT
e & F mé:égwmm
Ealecaniced
T | TRIRUH ST Al
@ AT F A 54 IR
e @ S T R W
Fi ST A F T 327
i | it dfd 3308 9 W@
fom T 1

Deloitte Health Equity Institute



https://economictimes.indiatimes.com/news/india/haryana-govt-successfully-completes-pilot-project-to-curb-crop-burning/articleshow/9910
https://www.hindustantimes.com/cities/chandigarh-news/haryana-completes-pilot-project-to-contain-farm-fires-in-karnal-villages-101680021946840-amp.html
https://www.businessworld.in/article/Haryana-Government-In-Association-With-Deloitte-Successfully-Completes-Its-Pilot-On-Addressing-Stubble-Burning-Incidents-In-Karnal-District/30-03-2023-471126/
https://www.businessworld.in/article/Haryana-Government-In-Association-With-Deloitte-Successfully-Completes-Its-Pilot-On-Addressing-Stubble-Burning-Incidents-In-Karnal-District/30-03-2023-471126/
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