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From the Director’s Desk

hat could be a more apt theme for the New Year'sissue of AF-TAB than
climate change and resilience? Not merely because of the COP26
taking place in the closing quarter of the year bygone, but more so
because of that subliminal streak of 'hope', somewhere lying embedded in the

conceptualization of a congregation of such scale and grandeur. To quote from
SirDavid Attenborough's speech at the summit:

"... (T)he fact that the people affected by the climate change are no longer
some imagined future generation, but young people alive today, perhaps that
will give us the impetus we need to rewrite our story, fo furn this fragedy into a
friumph... We must use this opportunity to create a more equal world and our
motivation should not be fear, buthope."

Hope, is what we need to bolster af this hour, when countries around the world are struggling to keep lives,
livelihoods and economies afloat in face of the lethal surges of the pandemic. It is the kind of 'hope' that
needs to be built on our candid acknowledgement and tacit understanding of the dangerlooming large on
our ecosystem, and that it is our own doing; and lead to our collective action and accountability towards
mitigating (if not undoing) it. While the legally non-binding nature of the COP agreements are arguably
limited in fostering globally unanimous actions for climate protection, the need for a platform for setting the
globalagenda on climate change forthe next decade cannot be completely ignored.

The COP26, forinstance, brought many such issues to the fore that have been procrastinating in the global
policy corridors for long. For the first fime at a COP conference there was an explicit plan to reduce use of
coal, responsible for 40% of annual CO, emissions; world leaders agreed to phase-out subsidies on fossil fuels,
although without a firm timeline; leaders from more than 100 countries, with about 85% of the world's forests,
promised to stop deforestation by 2030; US and China, world's biggest CO, emitters, pledged to cooperate
more over the next decade in areasincluding methane emissions and the switch to clean energy.

Viewing NASA'simages of our planet, the American poet, Lina Hogan once wrote:

This is the map of the forsaken world.
This is the world without end
where forests have been cut away from their trees.
.... and beneath us the other order already moves.
It is burning.
It is dreaming.
It is waking up.
May this order lead us info a better, inclusive world, and may we motivate ourselves "to not just to talk about

whatwe can do, but do whatwe can." On that note, I wish you all a very Happy New Year 2022, and a green
future ahead.

Deepak Mishra
Director & Chief Executive
ICRIER




From the Chief Editor’s Desk

n recent times, a report by PBL Netherlands Environmental Assessment
Agency on the trends in global CO, and other GHG emissions, estimated
that India incurs an average annual loss of about $14 bilion due to
extreme climate events. While this evokes the memories of ravages and
plight from two cyclones, a deadly glacier collapse in the Himalayas, a
sweltering heatwave and killer floods, almost within a span of seven months
in 2021, it brings to our cognizance the fact that the frequency of such
extreme events is on the rise. Given our low level of GDP (and GDP per
capita), the relative (adverse) impact of such events on an average Indian is
amatter of grave concern.

In this context, the COP26 summit held in Glasgow was a crucial event for

setting a global agenda for climate protection for the next decade — a
decade resting on the back of a mortal pandemic, a decade that would warrant concerted efforts,
globally, to mitigate climate change risks, as countries seek for economic recovery while battling with
the pandemic. The first piece of this issue of AF-TAB, COP 26 and India's Way Forward, explores the
feasibility of India's commitment of attaining net-zero emissions by 2070, among other things. The
authors argue that fulfiling this target requires mitigation and adaptation to be conceptualized as
simultaneous processes. This could be potentially fiscally overburdening given our low levels of GDP.
Thus the need of the hour is to think actionable, cost-efficient innovations through, rather than mere
lobbying for financial support from developed countries.

This issue has documented various innovations — both extant / current and prospective — categorized
primarily under interventions for reducing methane emissions (e.g., low/ no emission crop portfolio,
feed management in dairy sector) and those for promoting renewable energy sources (such as 'solar
farming'), in the context of Indian agriculture per se. These two areas, in particular, have been the
hotspots of deliberations at COP26, with some of the leading emitters (Russia, China) including India
not joining in the pledge to cut down 30% of methane emissions by 2030. Against this backdrop, an
overarching objective of this issue is to look into the implementability of the aforementioned
interventions in our agricultural sector. In other words, this issue intends to stimulate a discourse on the
'political will' of policies in creating an enabling environment for workable climate-smart interventions.

The second piece, India's Transition to Low-Carbon Agriculture, for instance, points out that despite
the short term (20-year) global warming potential of high-level methane emission being 285% higher
than its 100-year sequel, climate policies in India do not sufficiently account for the former, thereby
diluting the urgency of curbing methane emissions immediately. On the renewable energy front, such
as bio gas, non-inclusive financial support schemes like the National Biogas and Manure
Management Program, which offers support based on farmers' cattle ownership and herd size only,
deter the utilization of such energy sources from picking up. In a similar vein, the constraining effect of
input subsidies and minimum support price on a much needed fransition to diversified, non-rice crops,
especially in the states of Haryana and Uttar Pradesh that aggravate air pollution in Delhi via their
stubble burning activities, is highlighted in the piece titled Paradox and Politics of Stubble Burning.

As for any other common pool resources, in case of climate too, legally binding policies for risk
mitigation and preservation are difficult to be implemented. More so, when natural resources are
intricately intertwined with the livelihoods of millions. Removal of subsidies on inputs like irrigation,
power, fertilizer etc., no matter how distortionary these are for climate resilience, are likely to create
much furor amongst the input users, since it can potentially make the usage of the underlying natural
resources prohibitive. Likewise, implementing environmental compensation fees is also fraught with
the possibility of similar coercion. But this cannot justify our inaction. It is high time that we move
beyond flamboyant target-setting to actionable, inclusive interventions where the resource users like
farmers are considered as a part of the “solution” rather than that of the “problem”. Let that be our
resolve for 2022!

Ashok Gulati
Infosys Chair Professor for Agriculture
ICRIER




RESEARCH FROM THE QUARTER

COP 26 and India's Way Forward
Purvi Thangaraj and Ashok Gulati

The recently concluded 26" United Nations
Climate Change Conference (UNFCCC) in
Glasgow, United Kingdom, was a critical
opportunity to accomplish significant and
fransformative changes in global climate policy
and action. With nearly 200 countries agreeing to
the Glasgow Climate Pact of limiting the rise in
global temperature to 1.5°C and finalising the Paris
Rulebook, the Conference of Parties 26 (COP 26)
was, plausibly, a much needed step towards
arriving at an accordant global climate policy. The
conference is significant as a stock-taking forum,
especially for the G20 countries, most of whom
have committed to atftain a net-zero target by
2050. In this context, the agreements to phase
down unabated coal power, the most polluting
fossil fuel and the single biggest contributor fo
human created climate change, and end fossil
fuelsubsidy, for the first time ever, make the COP 26
emerge as asignificantevent.

G20: Emissions and Economic Losses

In December 2018, areport on the frends in global
CO,and othergreenhouse gas (GHG) emissions by
PBL Netherlands Environmental Assessment
Agency (Olivier and Peters, 2018) estimated that
64% of the total GHG emissions at 50.9 gigatonnes
in CO, equivalent (GtCO,e) in 2017 was
contributed by five countries (55%) — namely,
China (27%), USA (13%), India (7%), Russia (5%),
Japan (3%) — and the European Union (9%), with
almost all of these evidencing rising levels of
emissions, annually.

AsshowninTable 1, these countries, which are also
part of the G20 group, maintain a similar order of
ranking in ferms of their absolute levels of emission
amongst the G20 countries— China (12.7 GtCO,e),
followed by the USA (6 GtCO.,e), EU (3.6 GtCO,e)
and then, India (3.4 GtCO,e). Though India ranks
high on the absolute emissions, India's GDP per
capita (1901 bn USD) and emissions per capita (2.1
tCO,e/capita) are relatively low. When we
compare the largest emitters along with their
annual average losses due to extreme weather

events, India ranks 4th in the G20 countries with an
average loss of 14 bn USD. However, the relative
ramifications of the economic losses due to
emissions will be different for different countries
given their respective levels of GDP, or GDP per
capita more importantly. Though absolute
emissions per capita maybe be low, the relative
impact that Indians will face will be extremely high,
making India's net zero target of 2070 a bit far-
fetched.

India at COP26

India's key commitments at the COP26 comprised
of (i) taking non-fossil energy capacity to 500 GW
by 2030, (ii) meeting 50% of our energy
requirements from renewable energy by 2030, (iii)
reducing total projected carbon emissions by 1
billion tonnes from now to 2030, (iv) reducing
economy's emission intensity to less than 45% by
2030 andlastly, (v) reaching netzero by 2070.

While many in climate change sphere debate
whether declaring a net zero target is an opfimal
move for India, we find India's net zero target a bit
far-fetched.

State of the Climate in Asia 2020 report by the
World Meteorological Organisation (WMO) has
estimated India to have lost US$ 26.3 billion in 2020
alone, owing to extreme weather events and
climate shocks. Additionally, a district level
assessment of India's climate vulnerability by
Mohan and Wadhawan (2021) found that three
out of four districts in India are exireme event
hotspots, with 40% of the districts exhibiting a
swapping trend, i.e., traditionally flood-prone
areas are witnessing more frequent and intense
droughtsand vice-versa. Intuitively, thismeans that
despite our low per capita emissions, we cannot
freat our emissions frajectory with a business-as-
usual attitude as the victims of climate change are
our ever-growing population, not to mention our
low level of GDP per capita to tackle the socio-
economic and health risks of climate change
(Table 1).




The need of the hour, therefore, is to think of an
achievable, cost-efficient trajectory, rather than
flamboyant target-setting. One of the primary
ways of attaining thisis to conceptualize mitigation
and adaptation as simultaneous processes. While
this could be potentially fiscally overburdening for
counfries like India with low levels of GDP and / or
GDP per capita, they have to think of a way
through either of self-financing their climate
initiatives, or of lobbying for a new mechanism

where every country puts aside 1% of their GDP
towards a climate action fund to be distributed to
the most affected nations, or both. This becomes
particularly relevant in the context of historical
records of rich nations deviating from their pledge
of providing climate finance and technology to
the poorer nations (e.g. the pledge of US$100
billion ayear by 2020 to developing nations, made
at Copenhagen,in2009).

Table 1: G20 countries: emissions and losses

Country Total GHG Total GHG GDP 2020 GDP per Net zero Annual Death rate

emissions in | emissions per | (Currentin bn | capita 2020 target year average attributable
2018 capita in 2018 | USD) (current USD) losses (USD to air
(GtCOe) (tCO,e/capita) bn PPP)* pollution

1 Argentina 0.4 7.9 383 8,442 2050 1.1 0.25

2 Australia 0.6 21.7 1,331 51,812 2050 2.4 0.04

B Brazil 1 6.8 1,445 6,797 2050 1.7 0.27

4 Canada 0.7 19.4 1,644 43,258 2050 1.7 0.06

5 China 12.4 8.6 14,723 10,500 2060 353 1.06

6 EU 3.6 7.9 15,276 34,115 2050 15.8 NA

7 France 0.4 6.6 2,630 39,030 2050 2.3 0.09

8 Germany 0.8 10 3,846 46,208 2045 4.3 0.14

9 India 3.4 2.1 2,623 1,901 2070 14 1.64

10 Indonesia 1 5.9 1,058 3,870 2060 1.4 0.99

11 Italy 0.4 6.5 1,886 31,676 2050 1.6 0.17

12 Japan 1.2 9.3 4,975 39,539 2050 4 0.1

13 Mexico 0.7 4.6 1,076 8,347 No target 3 0.44

14 Russia 2.5 11.9 1,483 10,127 2060 1.8 0.33

15 Saudi Arabia 0.6 19.3 700 20,110 2060 0.2 1.12

16 | South Africa 0.5 9.1 302 5,091 2050 0.6 0.73

17 | South Korea 0.7 13.8 1,631 31,489 2050 1 0.28

18 | Turkey 0.5 5.3 720 8,538 2053 0.3 0.53

19 | UK 0.5 6.8 2,708 40,285 2050 1.5 0.11

20 | United States |6 18.2 20,937 63,544 2050 51.6 0.11

Source: 2,3,4,5: World Bank
6: Climate Action Tracker 2021
7: Based on German watch 2019 (as seen in Climate Transparency Report 2021)

8: Institute for Health Metrics and Evaluation, 2020 (as seen in Climate Transparency Report 2021)

* All numbers are averages (1999-2018).




COP26: Key Commitments key areas of commitments that were arrived atin

. . the COP 26:
Against this backdrop, we now look at the four
LGVEICES Key Moves and Commitments
1. Mitigation - 153 countries have put forward new or updated NDCs

- 80% of the world's GHG emissions and 90% of global GDP covered by net zero commitments.

Shared action points: Phasing down unabated coal power, halting and reversing deforestation, speeding up switch
to electric vehicles, reducing methane emissions

2. Adaptation - Glasgow — Sharm-el-Sheikh work programme on Global Goal for Adaptation

- 80 countries covered by Adaptation Communications or National Adaptation Plans to increase
preparedness to climate risks

3. Collaboration - Paris Rule book on an 'enhanced transparency framework' (shared reporting of emissions and
support)

- New mechanism and standards for international carbon markets

- Common time frames for emission reduction targets.

4. Financing - Delivering of $100 billion climate finance goal by 2023 at the latest, by developed countries
- Commitment to mobilize $500 billion over the period of 2021-25, by the same

- International Development Finance Club committed to mobilize $1.3trillion for the 2019 - 2025
period

- Record-level commitments for adaptation to the UNFCCC Adaptation Fund (over $350 million)
and the Least Developed Countries Fund (over $600 million)

Source: UNFCCC 2021

Climate-Smart India: A Snapshot public discourse among others. While we end with
a quick overview of these interventions, much of
these will be discussed in greater details in the
subsequent arficles of this issue, especially in the
contextofIndian agriculture.

Vis-a-vis India's commitments at the COP26, here
we take a snapshot of certain climate-smart
interventions that occur more frequently in our

. Adaptation
Climate-Smart
Interventions Current Status Future Trajectory
Renewable energy - 40% of total installed electricity capacity of - Solar farming', for farmers to use solar trees as 'third
390.8 GW accrues to non-fossil based energy crop' for augmenting farm incomes.
generation - Institutionalization of solar farming models, especially
(India's COP21 commitment for 2030, already to enable farmers to sell solar power to the national
achieved as on November 2021) power grid
- Expansion of solar demand through increased
- Large-scale solar firms on degradable or less commercial, non-agricultural uses.
fertile lands
AR TS (el Rel (o) oJelli-88 - Zero adaptation in states like Haryana, - Centre-state consensus to switch to water efficient,
portfolio singularly responsible for air-quality low/ no methane and nitrous oxide emitting crops
degradation in Delhi in November: - Replacing input subsidies by per hectare subsidies,
and/or direct cash transfers to farmers as incentives to
E.g., between November 9 and 13, 30% of switch to climate friendly crop choices
Delhi's pollution was due to stubble burning
Electric Vehicles (EV) - Almost nil - Subsidies on (EV)
- Creating servicing infrastructure for EV, e.g. charging
22 out of the 30 most polluted cities globally stations
are in India (IQAir 2020); - Simultaneous interventions for mitigation of vehicular
India has the highest proportion of death rate pollution, e.g. creating urban carbon sinks through
(1.64) due to air pollution (Climate afforestation.
Transparency Report 2021)
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India's Transition to Low-Carbon Agriculture
Reena Singh and Ashok Gulati

As part of the Paris climate agreement 2015 and
recent announcements made by India during
CoP26, there are positive indications that India is
on the verge of changing the energy sector, but
these signs are not yet evident in the agricultural
sector. Within the Glasgow agreement, there were
two commitments: one to reduce methane
emissions by 30% by 2030 from 2020 levels and to
stop and reverse deforestation by 2030. India kept
itself away from these promises. The 2070 carbon
neutrality target set by India cannot be achieved
by relying solely on low carbon conversion in the
energy sector. Emission reduction and adaptation
in agricultural food system needs to be considered
inorderto achieve the full “*netzero” goal.

In 1994 total agricultural emissions in India was at
344 million tonnes carbon dioxide equivalent (MT

CO, e), whichrose to 356 MT CO, e in 2000, thereby
continuing to grow through 2000 to 2014, to reach
417 MT CO, e in 2014. However, from 2014 to 2016
there has been a gradual reduction, with the
emissions being at 408 MTCO, e in (Figure 1). While
still higher than the absolute agricultural emission
levels of 1994 by 18.6%, the share of agricultural
emissions in the overall GHG emissions from India in
2016 has actually halved (14%) from that in 1994
(28%). This reduction in the share of agricultural
emissions is atftributable to the increase in the
overall GHG emissions outpacing that from the
agricultural sector during the same phase (106%
increase from 1228 MT CO, e in 1994 to 2530 MT
CO, e in 2016), predominantly led by the rapidly
increasing emissions from the energy sector during
2000-2016.

B Agriculture B Energy
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-223

Figure 1 : Sector-wise emissions (MT CO2 e) over years
(Source: MoEF 2004, MoEF 2010, MoEF 2012, MoEFCC 2016, MoEFCC
2018, MoEFCC 2021)

[ IPPU

M LULUCF M Waste

2129

-253 -301 -308

Methane's Effect on Global Warming

In talking about the significance of agricultural
emissions in the overall GHG emissions profile of India,
and hence our carbon neutrality commitment, the
discourse should assign weightage to methane (CH,)
emissions, given its considerable impact on global
warming, especially in the short-term. In the flow-
chart below we have summarized the (tentative)
extent of methane's of global warming potential vis-
a-vis other GHG. The Paris agreement

recommended 100-year GWP approach (GWP -100)
for cross-comparing the effect of different GHGs, on
grounds that this will enable a holistic understanding
of the policy makers about the GHGs and their
potential effects, notwithstanding that certain gases
like methane have arelatively shorter longevity in the
atmosphere itself. A new Sixth Assessment Report
from the IPCC (AR6) in August 2021 emphasized that
if the development of each GHGs was unknown this
could make it difficult fo assess whether and how the




global multi-gas emission method specified only in  counting methane's GWP matrices on alternative
CO, equivalent emissions at 100 years will meet the  lines (such as GWP for 20 years) is likely to strengthen
global surface temperature goals. Therefore,  climate policies.

Global Warming
Potential (GWP)

Life-span of
GHGs in the
Atmosphere
(years):

Radiation
GWP of CH,

potential of one
- Carbon

dioxides 100 Uil T 20-GWP of 1

release of a GHG, ton of CH, =
- Nitrous

Oxide: 400 -
500

accumulated (80-83)

over specific time

period using CO, 100-GWP of 1

- Sulphur as a reference. ton of CH, =

hexafluoride: (27-30)

3200 (GWP of €O, is 1)

- Methane: 12

India's Emission Status by GHG Types land use, land-use change and forestry (LULUCF) at

In 2016, India emitted 28,38,889 Gg of CO, e GHGs [N hational level by type of gas af 100-year GWP
from energy, industrial processes and product use and 20-year GWP.

(IPPU), Agriculture and Waste sectors (MoOEFCC At 100-year GWP, emissions of CO, accounted for
2021). Figure 2 document GHG emissions excluding  22,31,068 Gg (78.59%), CH, emissions accounted for

Figure 2: Gas wise emission status of India for 100-GWP and 20-GWP
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Source: 100-GWP from MoEFCC, 2021; 20-GWP calculated by authors as per IPCC AR6




4,09,537 Gg CO, e (14.43 %), N,O emissions
accounted for 1,45,469 Gg CO, e (5.12 %) and other
gases accounted for 52,815 Gg CO, e (1.86%). GHGs
calculated at 20-year GWP (as per IPCC AR 6 2021)
would be as follows: 22,31,068 Gg from CO, emissions
(55.95 %), 15,75,761.6 Gg CO, e from CH, emissions
(39.52%), 1,28,037 Gg CO, e from N,O (3.21) and
52,815 Gg CO, e ( 1.32%). Methane's short-term
impact is diluted when measured using 100-GWP
and not sufficiently accounted in climate policies of
India. 20-year GWP of methane is 285% greater than
100-year GWP (Figure 2). As a result, the short-term
sequel of high-level methane emissions is far greater
when their global warming contribution is measured

according to their 20-year GWP, instead of their 100-
year GWP. At 100-year GWP, methane's share in
aggregated CO, equivalent metric was 14%, which
became 40% at 20-year GWP (Figure 3).

This, however, does not mean that India should
entirely shift the focus from CO,. While our efforts for
CO, mitigation and adaptation should continue,
treating short and long term GHG emission pathways
separately canimprove our performance estimates
within a cumulative emission framework, compared
to approaches that aggregate emissions of GHGs
using standard CO, equivalent metrices (IPCC AR 6
2021).
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Figure 3: Contribution of different gases at 100-yr GWP & 20-yr GWP
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As per India's National GHG Inventory for 2016
(MoEFCC 2021), agriculture sector contributed to
73.8 % of the total CH, emissions (of which 74% is
accruable to livestock enteric fermentation and 24%

torice cultivation), which is followed by waste sector
(14.4%) and energy sector (10.6%). On a 20-year time
scale, the impact of agriculture's share of methane
emission in driving climate warming will be very high
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Figure 4: Sector-wise emissions of methane and nitrous oxide at 100-year
GWP (Source: MoEFCC 2021) & 20- yr GWP
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(11,65,378 Gg CO, e; Figure 4). This clearly addresses
the need to integrate agriculture (and CH,) more
clearly within the integrated framework for multi-
sectoral mitigation.

India is the third-highest methane conftributor with a
share of 8% in global methane emission (after China
(15%) and Russia (10%)). Thus methane reduction in
Indian agriculture will have lasting benefits for the
world. More than 100 countries have signed global
methane pledge (reducing 30% global methane
from 2020 levels by 2030) and fulfilling that pledge
could reduce warming by at least 0.2 °C by 2050. As
the Indian policy landscape moves to net-zero by
2070 with commitment for reduction of the total
projected carbon emissions by one billion tons by
2030, the country now needs to lay out a clear road
map the GHGs included (whether all GHGs or
carbon dioxide alone). Clear national targets for
agriculture will lead to a better managed and an
equitable transition for all stakeholders.

Solutions to Reduce Agricultural Emissions

Although there are pre-existing technologies for
methane reduction (by 75%) in the oil and gas
sector, with almost half of these technologies being
low cost, similar technologies are as not prevalentin
the agriculture sector. The mitigation potential of
the existing technologies for agriculture has been
reviewed by Sharma et al. (2021) and the study
estimated that there is mitigation potential of 178.7
MT CO, e per year, which can reduce the
agriculture emissions by 43.8 % from the 2016 level.

The immediate solutions to reduce emissions in
agriculture sector falls into three categories:
capture/utilization, emission reductions and carbon
removals/capture. Their co-benefits, trade-offs and
challenges for adoption are discussed below:

Capture/Utilization: Capturing the biogas (through
anaerobic digesters). While it acts as an alternative
energy source, adding other organic wastes such
as food and crop residues (e.g. rice) will not only
reduce emissions from crop residue burning but will
also control other associated adverse
environmentalimpacts.

But the upfrontinstallation cost of the biogas plant is
high, market for fuel/electricity generated through
biogas plant is still nascent. On the other hand, the
National Biogas and Manure Management
Program (NBMMP) scheme offers financial incentive
to households on the basis of their cattle ownership
and herd size. To make it inclusive, the scheme may
be modified to offer subsidies to households through
direct cash fransfer on per cattle basis for
community biogas plant.

Emission Reduction:

1) Improving nitrogen fertilizer management and
production can help in pollution abatement
andimprove soil health.

But this can also potentially reduce vyields if
application is reduced below optimal level;
availability of specific inputs may be problem in
cerfain areas; and changing fertilizer
management practices can require either
additional labour (e.g., split application) or
technical knowledge on how and when to most
efficiently apply the ferfilizer. Further, subsidies
have lowered the relative price of urea with
respect to other fertilizers, leading to skewed /
over-application of urea (Economic Survey,
2015-2016) and hence disturbing nutrient
balance and higher N,O emissions.

Imbalance in the fertilizer use, however, can be
checked by switching subsidies to direct cash
fransfer to farmers on per hectare basis (Gulati
et. 2015). Portion of the subsidy to be diverted to
bio-inputs or speciality chemicals whichreduces
N,O emissions.

2) Reducing emissions from enteric fermentation
through feed management, can improve
productivity and profitability of livestock
farming, improve animal health and overall
environmental benefits.

However, feed management is constrained by
resistance towards perceived dietary change
(with  Milk and milk based products being an
inseparable part of Indian palate and vital
source of protein for 20% vegetarian Indian
population) and perceived loss of employment
opportfunities. Moreover, as of now, no
regulation in place to mitigate emissions from
livestock sector.

3) Reducing methane emissions from rice
cultivation (through direct seeded rice (DSR),
system of rice intensification (SRI), alternate
wetting and drying (AWD) is likely to result in
increased resilience, water saving, decrease in
fueland energy consumption forirrigation.

But water management can only be done in
irrigated systems and requires knowledge on the
specifics of the respective technique, while
subsidized power, low or zero-tariff electricity
and subsidized irrigation have encouraged
farmers to pump more water than required
leading to conditions of continuous flooding in
rice fields and thus more methane emissions.

Power supply should be metered and charged
beyond a fixed level of free supply and subsidies



to be transferred to farmer's bank account
(Gulatietal.2017).

4) Crop diversification (by reducing GHG intensive
rice cultivation areas and cultivating maize,
legumes and oilseeds) for reduced ferfilizer,
water and energy use, improved air quality,
climateresilience.

However, this is associated with perceived food
security threat in case of unforeseen extremities
like drought, yield uncertainties due to impact of
climate changes, natural calamity (e.g Covid)
etc. when county needs food grains like rice.
Simultaneously, well-existing market, assured
MSP and region-centric procurement for rice
discourage farmers in the favoured region for
crop diversification.

Diversion of rice MSP to other crops like maize
(Gulati 2021) and pulses could be one of the
obvious options to encourage farmers to switch
to the crops that are both environmentally
tenable as well as profitable for them.

Carbon removals/Capture: Sequestrating carbon
in agricultural systems (through conservation or no
tilage, agro-forestry, carbon-storage in grazing
land) for soil conservation, improvement of sail
quality and fertility and henceyield.

While practices like increased use of perennials
can displace primary crops, and potentially
causing indirect land use change, there are no
cost-effective ways of accurately measuring soll
carbon stocks and changes in stocks over fime.
Benefits-sharing mechanisms from mitigation
measures are muchrequired.

In this context, achieving net-zero agriculture
emission by 2070 in India seems quite challenging.
Protocols are required to be developed for
measurement, reporting and verification system
for GHG emission and mitigation. Mitigation
practices are required to be coupled with remote
sensing, GIS and web-enabled tools so that
accurate accounting of emissions and mitigation
can be done, reported and verified. Such
verification tools are also required if carbon pricing
for mitigation practices are to be arrived at for
developing carbon marketsinindia.

Adopting these practices on vast farm sector with
the involvement of millions of farmers is an uphill
task and wouldrequire complete revamping of the
agriculture sector, while fulfiling the agenda of
food security and farmers' livelihoods.
Policymakers should help improve policy
coherence and should intensify inferventions fo

reduce environmental health and GHG emissions
while achieving other development goals. For
example, linking agri-input subsidies with GHG's
mifigation targets, (ii) infroducing "procurement of
produce with low GHG foot-prints at minimum
support price (MSP)" at the state and national
levels, and (iii) crop diversification for regions with
high GHG per unit area and per kg of crop
produced. Awareness generation and capacity
building for best management practices and GHG
mitigationin agriculture will also be required.
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Paradox and Politics of Stubble Management

Bharat Sharma, Purvi Thangaraj, Ashok Gulati

Air pollution has become a critical health issue in
Delhi-NCR. The problem is further complicated
with the inftertwining of steep and unplanned
growth of fraffic and industry in the region and
agricultural stubble burning in the adjoining states,
and aggravated by the politics of populism and
blame-shifting, especially in the context of the
latter. Let us examine these factors more closely to
arrive atsome implementable solutions.

Crop Residue Management and AQl

In 2019-20 around 829 million tonnes (Mt) of crop
residues were generated in India, of which almost
15% (128 Mt) is estimated to be burned directly in
the open fields to clear the fields from straw and
stubble after the harvest of the preceding crop
(Tablel). The rice-wheat cropping system alone
confributes to about 43% of the total crop residue
generafed, and 62% of the total crop residue
burned.

Table 1: Crop residue burned (Mt) by major crops in India in 2019-20

Production of major crops

Crop residue generated (Mt) Crop residue burned (Mt)

(Mt)*
Rice, Punjab & Haryana 16.6 24.90 15.42
Rice (Rest of India) 101.83 152.75 29.56
Wheat 107.59 182.90 33.32
Maize 28.64 42.96 3.40
Nutri- Cereals 47.48 71.22 2.56
Gram 9.02 13.53 0.86
Tur 3.83 5.75 0.37
Lentil 1.18 1.77 0.11
Groundnut 10.1 20.20 1.45
Rapeseed & Mustard 9.12 27.36 1.97
Soybean 11.22 6.73 0.48
Sunflower 0.22 0.13 0.01
Cotton# 35.49 106.47 7.67
Jute & Mesta 9.91 29.73 2.14
Sugarcane 355.7 142.28 28.17
Total 747.93 828.68 127.50
*4th Advance estimates

#Cotton production in Million bales of 170 kgs each; cotton residues are in Mt

Source: Authors estimates based on Jain etal. (2014), Streets et al. (2003), Venkatramanan, et al. (2021), and Ravindraetal. (2019).

One ton of straw on burning releases 3 kilogram
(kg) of particulate matter (PM), 60 kg of carbon
mono-oxide, 1460 kg of carbon-di-oxide, 199 kg of
ash, and 2 kg of sulfur dioxide (Gupta et al. 2005).
These hazardous gases create an ash cloud or
smog and pose a cumulative risk that may travel
hundreds of kilometers creating a horrible haze.
Unfortunately, the meteorological conditions of
NCR-Delhi region of low temperature, high

humidity, and calm weather during October-
Novembertrap these pollutants and wreaks havoc
on health conditions. Increased concentrations of
PM2.5 and PM10 are especially fatal when they
exceed the safe limits of 40 and 60 micrograms per
cubic meter, respectively, as recommended by
the National Ambient Air Quality Standards. A
recent study by CSIR-NEERI show that Delhi faces
the highest economic loss of $ 28,626 m from PM2.5



caused premature deaths and the total loss in 31
citieswas $ 90 billion (Nairet al., 2021)

During the first fortnight of November 2021, PM2.5
concentrations reached above 350 (very poor
category), seven times higher than the safe limit.
The Air Quality Index (AQI) values were consistently
above 400 (Very poor to severe) for several days
converting the capital into a 'hazardous gas
chamber'. According tfo System of Air Quality
Forecasting and Research (SAFAR), during the five
daysfromNovember? to 13, 30% of Delhi's pollution
was due to stubble burning; though this will drop to
just 8 %, if the period considered is from October 30
to November 3, 2021. While transport (22%),
industries (12%), and other sources (36%) have
cumulatively played a role no less significant in
poisoning Delhi's air between October 30 and
November 3, 2021, the contribution from the farm
fires ranging between 2% (on October 18) to 48 %
(on November 7) of overall pollution in Delhi,
catapults the fipping point.

Precise detections by Natfional Aeronautics and
Space Administration (NASA), SAFAR, and Punjab
Remote Sensing Centre confirm that most farm fire
counts are detected from Punjab rice farms-
varying from 45,000 to 83,000 each year. Farm fires
in Haryana, Uttar Pradesh, and Delhi NCR rice farms
further flare up the problem. Due to late October
rains in 2021, incidents were delayed but the fire
counts between November 1 and 10 were the
highest (41,000) in the last four years during the same
period. The science of air quality monitoring and
forecast and its precise mapping has significantly
improved but the management s still elusive.

Paradox of Stubble Management

Overall air pollution has caused significant losses in
wheat and rice yields in India through the release
of black carbon and climate change; and some
estimates put it at ~$5 bilion/annum (Burney and
Ramanathan, 2014). The burning of 23 Mt of rice
residues in northwest India seriously deteriorates
soil health leading to aloss of 9.2 Mt of carbon and
a loss of about 0.14 Mt of nitrogen and a host of
useful micro-organisms- the equivalent of INR 200
crore annually (NABARD, 2018). This is a missed
opportunity forthe highly impoverished Indian soils.

While the application of bio-decomposer solution
even requires that straw should be first chopped
and evenly spread, the problem with the existing
design and practice of machine harvesting of

paddy is that they abandon stubbles and crop
straws up to 15-40 cm height spread all over the
field. The suggested management of the residues
includes the use of a Super Straw Management
System, which chops and evenly spreads the straw
in the field followed by Happy Seeder/ Turbo
Seedermachines that plant the wheat crop. These
machines cost INR 1.5 to 2.0 lakhs and are
perceived expensive by the farmers even afterthe
subsidies.

Farmers estimate that the cost of these operations
from the harvest of paddy to the sowing of wheat
through custom hiring centers is about INR 8,000 -
10,000 per hectare (based on farmers' interviews
by CIMMYT), which is about 7.7%of the average
paddy sale proceeds. In contrast open burning of
the crop residues is quick and of the least cost to
the farmers. On the other hand, though research
studies estimate that Happy Seeder is profitable,
the gain in average profit is small (Gupta and
Sahai, 2005). Moreover, the cooperative hiring
centers for these machines are limited in
geographical coverage, while other off-site
residue disposal measures like conversion fo
ethanol, biogas and high end materials etc. (IRRI
Knowledge Bank) are small, local, and of uncertain
economicreturns.

Politics of Stubble Management

There are over 29 sources of pollution in Delhi and
with about 12 millionregistered vehicles, industries,
and construction activities, AQI remains poor for
most of the year. Thus stubble burning as a source
of ambient air pollution in Delhiremains a matter of
contention, with farmers being of the view that
stubble burning at 250 km away has little or no
relation with Delhi's air pollution, and the state is
burdened withits own emissions.

In this context, the central government had
developed the “National Policy for Management
of Crop Residues” in 2014, but lacks a consensus-
based action plan. Further, the "*Commission for Air
Quality Management in National Capital Region
and Adjoining Areas” also adopted a softer
approach by stating that “penal provisions shall
not apply to any farmer for causing air pollution by
stubble burning” but *may impose and collect
environmental compensation”. This year the
situation became extremely bad (AQI >400) and
the Supreme Court intervened by suggesting “an
air emergency lockdown and emergent meeting




of the Commission” to bring down the AQI to at
least 200 levels. All these measures are good but
notsufficient to sustainably improve the airquality.

Moreover, since this is an issue the capital faces
every winter, it shows the lack of importance given
by the central and local governments, and
additionally puts India in a bad light as to what

message we are sending to the rest of the world.
Amongst the capitals of G20 countries, Delhi's air
pollution is the worst by a vast margin (Figure 1).
Despite having mechanisms to tackle the rising
issues of stubble burning and worsening air quality,
proper implementation of these laws and policies
will push usin towards the right direction.
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Figure 1: Air Quality Index (November 1-15, 2021)*
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*For US, New York is used as a proxy as data for Washington DC was not available from the same source. Similarly, for Brazil, Sao Paulo is used as a proxy.

Source: World Air Quality Index project

Dousing the Farm Fires

The overall contribution of farm fires may be small
and limited to a window of 40-50 days, but it is
enough to degrade AQI from 'poor' to 'very poor
and / or 'severe'. First of all the center and
concerned states must talk to each other,
acknowledge and come to a consensus regarding
the gravity of the problem and the measures
needed to be adopted towards this end. Based on
our quick overview of the paradox and politics of
crop residue management as above, we make
some broad recommendations here that may
further stimulate the policy discourse in thisregard

m  Afleast 1 Mha (Million hectares) of the rice area
in the region needs to be diversified to non-rice
Crops.

m  Rice straw burning area should be reduced by
70%by 2030 in a phased manner. The adopting
farmers may be suitably compensated for the

costs of machine hiring and transportation for
off-site management.

m  The cooperative machinery custom hiring
centers and local enterprises must cooperate
to expand theircoverage / scale of operation

m Support start-ups for off-site residue
management for energy production, paper
and packaging material, torrefaction, and
otherinnovations.

B Implement workable ways for collection of
environmentalcompensation fees

m  Enable a paradigm shift for the farmers from
“being part of the problem to being part of the
solution”.
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FROM THE INNOVATIONS KIOSK

Developing Carbon Markets in India

Scope of Renewable Energy / Solar In Agriculture

Alok Adholeya, Ashok Gulati and Reena Singh

India has taken alead in committing to aggressive
targets for reducing greenhouse gases (1 billion
tfonnes of projected carbon emissions by 2030) by
substituting fossil-fuel electricity generation with
renewable energy (50% by 2030). In agriculture
sector, the share of electricity consumption
increased from 84,729 GWhin 2000-01 (accounting
for 24% of the over-all electricity consumption) o
228,172 GWh in 2020-21 (18% of the over-all
consumption of electricity) (Ministry of Power
2020). Key energy needs within the sector include
farm machinery (tfractors, power fillers, dryers,
harvesters etc.), use of fertilizers and pesticides,
and irrigation (pumps). With the growth of
agriculture since the time of the green revolution,
we have moved from a country dependent on
grain imports from developed countries, to a point
where it has become independent and exporting

grain. However, with the good intentions of
subsidized power, low or zero-tariff electricity, this
has also led to excessive use of electricity and
irigation pumps resulting in depletion of ground-
water level, increased GHGs, electricity thefts and
losses for discoms. It is estimated that the energy
demand of Indian agriculture sector will rise almost
three times overfrom 21 Mtoe in 2011 to 58 Mtoe by
2031 (TERI 2015) and there is a necessity for
sustainable energy supply in this sector. Counting
on the selection of unpolluted fuel and, the
impetus to ensure the growth of the Indian Farmer's
income, in fact, doubling it from the 2015-16 levels
in 2022-23 provides solar energy - as a further
means of not only providing green energy but also
increase non-farmincome.

India is located within the northern hemisphere,
with hours of sunshine ranging from between 2300
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and 3200 each year (Khare et al 2013), making it
ideal for solar energy. The equivalent energy is
about 6000 X 106 gigawatts per hour (GWh)
annually (CSO 2017). Solar energy has long been
the beacon of energy transition; electricity
generation through solar PV is rising in India and it
could provide a green energy path to the
agriculture sector. Solar energy has been proved
to be an efficient off grid option for drying crops, to
power a pump, heatfing buildings and
greenhouses (UCS 2003). India encompasses a
large agricultural base about 60% of India's
population depends on agriculture foraliving, and
features a potential to capture sun's rays on solar
cells to produce renewable energy and food
energy through photosynthesis (Patel et al. 2019).
Puttinginsolar farms—Photo-Voltaic (PV) panels on
anoutsized scale at the farms or Solar Trees so as to
not inhibit agricultural activity or hamper
agricultural produce but generate adequate
energy fo be ready to supply back to the grid can
be a possibility within the agricultural sector giving
alifttoruralincome.

Since farmer can sell their surplus power to the grid,
they are going to pump up water the minimum
amount as they require, saving both water and
electricity. The electricity produced will be made
available for other activities like aquaculture,
poultry farming, handicraft and village industries,
cattlerearing etc., the other avenues for non-farm
income sources. The supply of adequate
electricity will also have a positive impact on
children's education, training, and health delivery
programs.

Most solar projects are approved under non-
agricultural or less fertile land in India to keep up
available land for agriculture. However, so as o
fulfill the required energy demands from solar PV,
larger areas are needed and this might result in
land competition for energy production
compared fo food production. Co-production of
energy and agriculfure produce at the same land
will function as the efficient use of land and
resources. Although it's really possible to mix solar
and crop production, mechanical agricultural
activities (i.e. from land preparation, sowing fo
harvesting) and crop selectioninsuch the way that
yields remains unaffected are research issues.
Exploration of various crop models with different

solar modules is very important to know how solar
modules will affect crop growth and production
levels. Over 30% increase in economic value has
been reported from farm deploying agriculture
(with lefttuce cultivation) under solar panel as
compared fo conventional agriculture without
solar panel (Dinesh & Pearce 2016). The
consequences and production output of various
crops and the minimum size requirement of land for
economies of scale for different geographic areas
must be assessed to work-out the potential of agri-
PV farming through-out India. Government has
started PM-KUSUM program (targeting 35 lakh
farmers) to sef-up solar pumps and irrigation
systems that are grid-connected and agri-PV
farming can be linked to this program. However, it
has to be ensured within the program that the
farmers don't switch the agricultural land to stand-
alone solar land. Otherwise, food security will be
threatened.

Solar agri-PV projects are environment friendly and
help to cut-back possible GHG emissions because
of generation of electricity through fossil fuels. If the
SolarPV plant starts to inject electricity info the grid,
it can help eliminate the same amount of
electricity which will be generated from the coal
based GHG intensive grid. Such projects also are
eligible for carbon credits under the Clean
Development Mechanism (CDM). In India, nearly
21 million irrigation pumps are in use (Fifth minor
Irrigation Census, 2013-2014 reference year), 70
per cent run on grid electricity, 30 per cent are
powered by diesel, and 0.4 per cent is solar (CEEW
2018). There are estimates that groundwater
irrigation emits 45.3-62.3 MMT of carbon annually,
confributing 8-11% of India's fotal carbon emission
(Rajan et al. 2020). Solar agri-PV projects can help
to reduce these emissions. Such voluntary carbon
reductions by farmers should be incentivized
through CDM and hence these projects also offer
additional income source for farmers. GHG-
emission generating industries should have lean
goal of reducing emission. Central Pollution
Control Board and State Pollution Control Board
can be the instrumental agencies to monitor GHG
emissions of GHG-emitting industries. Projects of
these kinds could help outlier industries achieve
their goals through a power purchase agreement
where farmers sell solar generated electricity and
carbon creditsto them.
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Mitigating Methane Emissions in Indian Dairy

Ayushi Kurana and Ranjana Roy

India has the world's largest dairy herd with about
302 million cattle and buffalos (Livestock Census,
2019). The large herd positions India as the largest
milk-producing country but at a cost of high
greenhouse gas (GHG) emissions in the form of
“enteric methane.”

Crop Residue Management and AQl

In 2019-20 around 829 million tonnes (Mt) of crop
residues were generated in India, of which almost
15% (128 Mt) is estimated to be burned directly in
the open fields to clear the fields from straw and
stubble after the harvest of the preceding crop
(Tablel). The rice-wheat cropping system alone
conftributes to about 43% of the total crop residue
generated, and 62% of the total crop residue
burned.

Enteric Fermentation at a Glance

Animals with rumens emit methane (CH,)
as a by-product of their natural digestive
process which is termed enteric
fermentation (EF). The process ferments
and breaks down the celluloses, fiber,
starches, and sugars consumed by the
animal to produce hydrogen (H,),
carbon dioxide (CO,), and CH,. CH, is
released into the environment through
flatulence when they belch, or through
their manure, while other by-products
(acetate, propionate, and butyrate) are
absorbed by them and used as energy to
produce milk, meat, and wool
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CH,in Agriculture: Source and Status of Emission

In 2016, the agriculture sector emitted 407,821
gigagram of carbon dioxide equivalent (CO.,e)

GHG gases, of which 54.6 % accounted for enteric
fermentation (EF) and é6.7%for manure
management (MM) (MoEFCC, 2021). Emissions
from EF were predominantly due to methane

100000.0
90000.0
80000.0
70000.0
60000.0
50000.0
40000.0
30000.0
20000.0
10000.0

0.0

Punjab 1

Kerala 1

Haryana 1

Goa 1

Gujarat m
Maharashtra
Uttar Pradesh ®
Uttarakhand =
Rajasthan m
Tamil Nadu =
Himachal Pradesh
Madhya Pradesh mm

Figure 1: Statewise Emission in KG Co2e per lakh Rs of GVO from Milk, 2012

Bihar mm

Arunachal Pradesh I

© = i = = © < © hel © ©
x & é w 3 g L £ £ 5 g >
8 ¢ v 2 o & B © © 3 § B
T o § T8 £ £ 0 & T w®m = v ©
c o 9§ & & ¥ RN O w £ < <£
S Lo ¥ a S ® s E © a0
T B o © = 9]
¥ 0 & O = < S
3 s < 6
©
E £
E <
©
&

Source: NAS, MOSPI 2021; United Nations Climate Change, 2016




(CH,), which had a share of 73.5 per cent in total
CH, emissions from agriculture. Even though, CH,
released during EF has a short life span of 12 years
and is considered a short-lived climate pollutant, it
has the ability to frap 84 times more heat than CO,
(FAQO, 2021).In addition, the CH, emissions account
for a substantial loss of biological energy that
otherwise could be utilized for producing milk or in
increasing the body weight of the ruminants.

The figure 1 shows state-wise emission (in Kg CO,e)
per lakh rupees of the gross value of output (GVO)
of milk. It provides a measure of efficiency in the
dairy sector across states. States like Punjab
(Rs.22,30,097 lakh), Haryana (Rs.19,88,371 lakh),
and Gujarat (Rs.26,76,424 lakh), Maharashtra (Rs.
28,00,359 lakh) receive considerably high GVO
from milk (figuresin parentheses), but emit less, with
1,766 kg, 2396 kg, and 4,917 kg and 5,629 kg CO,e
per lakh rupees of GVO from milk, respectively. In
contrast the states in eastern and north-eastern
India, are estimated to emit higher in terms of Kg
CO,e perlakhrupees of GVO of milk. Forinstance,
in the states of Assam, Meghalaya and Arunachal
Pradesh the GVO of milk is at Rs.2,86,746 Iakh,
Rs.16,008 lakh, Rs. 7,270 lakh respectively, while
emissions per lakh rupees of GVO are at 32,285 kg,
59,329kg. 94,271 kg CO,erespectively.

The average milk yield per animal is low in the
eastern / north-eastern states vis-a-vis those in the
north and / or the west. For example, average milk
yield perexotic caftleis 1Tkg/day in Punjab, while it
isonly 4kg/day in Assam (BAHS, 2014). Studies have
also observed that indigenous cattle emit more
compared to crossbred exofic caftle at 2011-12
prices (Chagunda et al, 2009). The states in the
east and north-east India such as Assam (84%),
Meghalaya (88%) and Arunachal Pradesh (87%)
are reported to have higher share of indigenous
cattle population vis-a-vis states like Punjab (16%),
and Haryana (47%) (BAHS, 2014). This can hold
significant implications for methane (or emissions)
mitigation policiesin the agricultural sector.

CH, Mitigation: Case of Feed Management

One of the most relevant methane mitigation
strategies for smallholder, mixed crop-livestock
agriculture, as in India is to offer nutritionally
balanced feeds (Hristov et al. 2013). Feeding
“ration balanced” (RB) high-quality forages, with
special emphasis on changing carbohydrate
composition is considered as an immediate and
sustainable methane mitigation approach for
enteric CH, emitted from ruminant livestock
(Hagque, 2018).

One of the inifiatives for dietary modification of
livestock was through a Ration Balancing
Programme (RBP), implemented by National Dairy

Development Board (NDDB) under the National
Dairy Plan Phase 1in2011-12 across 100 villages of
Uttar Pradesh that is reported to have reduced: (i)
the cost of feeding by 9.5 per cent for per kg of milk
produced (MoEFCC, 2018); and (ii) the emissions
level by 0.28 metric tons of carbon equivalent
(MtCO.,e) between 2014 to 2016. In addition, a
reduction in emission levels by 3.86 MtCO,e was
observed during the same period by feeding
bypass proteins. A study was conducted by NDDB
in 2016 on 37 early lactating buffaloes in two
villages of Gujarat observed that ration balancing
reduced the average emission by about 15.21% in
buffaloes (NDDB, 2016) and increased the milk
yield by 4.95%.

To make the adaptation and benefits of RB more
widespread, NDDB has developed software that
formulates a balanced ratio considering
parameters like livestock type, livestock age, milk
production, milk fat, and feeding regime at the
least cost. The most recent efforts made by the
National Institute of Animal Nutrition and
Physiology (NIANP) to mitigate CH, emissions have
been the development of "Harit Dhara” and
“Tamarin Plus” feed supplements. It can be added
into the regular feed of the ruminant in specific
ratios depending on the type, age and breed of
the animal. They are made from tannins and
saponins that have high natural phyto-sources and
can reduce CH, emissions from EF by 20% when
givenin appropriate doses to the livestock (NIANP,
2021).
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Event from the Quarter

On November 26 2021, ICRIER, FARA (Forum for
Agricultural Researchin Africa) and ZEF (Center for
Development Research, University of Bonn) hosted
a virtual seminar to discuss the opportunities for
fostering India-Africa learning and collaboration
to promote food and nutrition security. India has

Presented bl,r:

gained fremendous hands-on experiences on the
‘how' and 'how not' to scale innovations. It will be
crucial for the two entities (Africa and India), who
not only have a lot of demographic indices in
common, but also a lot of cross-learning
opportunities.

Africa and India: Experiences with

Transformation of Food and Ag riculture

and Opportunities for learning and

collaboration

Organized across three sessions / panels - namely:
1) comparative studies on experiences with food
systems and agriculture fransformation of African
nations and Indian States; 2) increasing
productivity and domestic supply of sufficient,
affordable and healthy foods; and 3)
strengthening food systems resilience against
shocks- the workshop, specifically, focused on
innovations and creating conducive environment
to:

- scale promising innovations that increase
productivity and domestic food supplies,

- strengthen the resilience of national and
regionalfoodsystems, and

- ensure that policies andinvestments to improve
food and nuftrition security contribute to
employmentandincome generation.

The opening session of the workshop saw a
presentation by Muhammed Usman, ZEF and
Shyma Jose, ICRIER of research findings from a
comparative analysis of Indian states and African
countries conducted jointly by ICRIER, ZEF, and
African partners on drivers of agricultural growth
and food systems transformation in India and
Africa.

Inthe second session the panelists, in the context of
the study results presented in Session 1, focused
the on locally appropriate innovations that have
proven promising in India and Africa to increase
food supplies for affordable and healthy diets in
the two regions. Participants deliberated on the
potential of different technological and
institutional innovations to boost productive
capacities, marketing- related innovations to
increase food supplies through well-functioning
supply chains and trade, and the necessary
elements of a conducive innovation environment
to foster India-Africa exchange and scale
promisinginnovations.

The panelcomprised of eminent speakerslike
« Ousmane Badiane, AKADEMIYA2063

« Usha Barwale Zehr, Director and Chief
Technology Officer, Maharashtra Hybrid Seeds
Company Private Limited (MAHYCO)

« TemiAdegoroye, Partner at Sahel Consulting

« Mahendra Dev, Director & Vice Chancellor,
Indira Gandhi Institute of Development
Research



« P. Soman, Chief Agronomist, Jain Irrigation
Systems Limited

« Heike BaumdUller, Senior Researcher and PARI
Coordinator, ZEF

The third session was on policies and investments
that can increase the resilience of Indian and
African foods systems. Most recently, the Covid-19
pandemic has driven up the number of hungry and
malnourished following disruptions in supply
chains, income losses and displacement of
migrant workers among other factors. Conflicts are
another major driver of food systems failures, while
in the coming decades climate change is
expected to put unprecedented strains on food
systems. The session reflected on the impact of
such shocks on Africa and India to draw lessons for
food systems resilience, including the role of trade
infegration, foreign investments and financial
assistance. The discussants for this session were:

« Sheryl Hendriks, Professor, Department of
Agricultural Economics, Extension and Rural
Development, University of Pretoria

- Manasi Phadke, Visiting Faculty, Symbiosis
Institute of Business Management

- Ayodele Odusola, UNDP Resident
Representative, South Africa

e Shri P. V. S. Suryakumar, Deputy Managing
Director, National Bank for Agriculture and Rural
Development (NABARD)

« Dirk Schattschneider, Commissioner for the
specialinitiative "ONEWORLD No Hunger", BMZ

« LukasKornher, SeniorResearcher, ZEF

Yemi Akinbamijo (FARA), Joachim von Braun (ZEF)
and Ashok Gulati (ICRIER) chaired the three
sessions, while P.K. Joshi (NAAS), Felister Makini
(KALRO), Shahidur Rashid (IFPRI) and Oluwole
Fatunbi (FARA) reflected on the future of India-
Africa relatfions in food systems fransformations In
the closing session of the workshop.

The event brought together close to 300
participants, around a quarter from India and half
from Africa.

Recording of the workshop as well as the
presentation andrelated policy brief are available
atwww.bit.ly/Africa_lndia_Conference.
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Op-eds during October - December quarter

"Leveraging India's Aadhaar platform to ease
COVID-19 pain

Shweta Saini & Siraj Hussain | The Print |
October 1, 2021

"Punjab isn't the only Reason for Excessive
Kharif Procurement. Just Look at Telangana
Numbers

Siraj Hussain | The Print | October 6, 2021

"India Needs a Carbon Policy for Agriculture
Ashok Gulati and Purvi Thangaraj | The Indian
Express | October 11, 2021

"Making Indian Agriculture Less GHG Emitting
Ashok Gulati and Purvi Thangaragj | The Indian
Express | October 11, 2021

"Most Indian Farmers Faced Erosion of Their
Real Incomes Since 2012-13 but Survey Can't
Tell

Shweta Saini and Siraj Hussain | The Print |
October 13, 2021

"Time to SEED Transition
Ashok Gulati and Ranjana Roy | The Indian
Express | October 25, 2021

"Boosting Farmers' Income in Punjab
Ashok Gulati and Ranjana Roy | The Financial
Express | October 25, 2021

"Not just Global Hunger Index, India's Own
Govt Data Shows how Worried we Should Be
Siraj Hussain and Jugal Mohapatra | The Print
| November 2, 2021

"Why Start-ups Yield Harvests
Kavery Ganguly and Ashok Gulati | The Indian
Express | November 8, 2021

"An Agritech Revolution has been Seeded
Kavery Ganguly and Ashok Gulati | The
Financial Express | November 8, 2021

"India's Ethanol Production can't Ride on
Surplus Sugar and Rice. Modi govt needs a
way out

Harsh Wardhan and Siraj Hussain | The Print |
November 12, 2021

"Afghans Are on the Verge of a Severe Hunger
Crisis. Their Govt Should Seek India's Help

Siraj Hussain and Sarah Khan | The Wire |
November 15, 2021

"Economic, political implications of repeal of
farm laws

Ashok Gulati | The Indian Express | November
21, 2021

"My Right to Breathe
Ashok Gulati | The Indian Express | December
6, 2021

"Harvesting Solar to Breathe Easy
Ashok Gulati | The Financial Express |
December 6, 2021

"Crop Diversification a Must for Raising Farm
Income

Shweta Saini and Siraj Hussain | The Indian
Express | December 15, 2021

"How to Help the Farmer
Ashok Gulati and Shweta Saini | The Indian
Express | December 20, 2021

"Supporting Agriculture the Smart Way
Ashok Gulati and Shweta Saini | The Indian
Express | December 20, 2021

"As Farm Laws are Repealed, is all Hope Lost
for Agricultural Reform?

Siraj Hussain and Shweta Saini | The Wire |
December 21, 2021

"Government's resolve on agriculture reforms
will be tested in 2022

Siraj Hussain and Jugal Mohapatra |
Moneycontrol.com | December 23, 2021

"Book Review: Watershed: How We Destroyed
India's Water and How We Can Save It

Bharat Sharma | Financial Express |
December 27, 2021
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https://thewire.in/economy/afghans-are-on-the-verge-of-a-severe-hunger-crisis-their-govt-should-seek-indias-help
https://indianexpress.com/article/opinion/columns/farm-laws-repeal-farmers-agitation-7631937/
https://indianexpress.com/article/opinion/columns/fresh-air-a-luxury-in-delhi-7657806/
https://www.financialexpress.com/opinion/from-plate-to-plough-harvesting-solar-to-breathe-easy/2382496/
https://www.financialexpress.com/opinion/crop-diversification-a-must-for-raising-farm-income/2380147/
https://indianexpress.com/article/opinion/columns/crops-msp-farmers-income-support-money-transfer-7680783/
https://www.financialexpress.com/opinion/supporting-agriculture-the-smart-way/2383519/
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https://www.moneycontrol.com/news/opinion/governments-resolve-on-agriculture-reforms-will-be-tested-in-2022-7852991.html
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