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Biochar offers a way to turn India’s
farm smoke into ‘black gold’

When added to poor; degraded soils, biochar can increase their ability (o store water and stimulate the growth of beneficial microbes: studies have indicated that it can

improve crop productivity by 10% to 30% and water-hol

Vinaya Kumar H.M.
Vikram Patil

ndia’s agriculture faces a serious
pm:dmuhrpmnnofhmm
that could improve soil heaith is

instead being burned. This
threatens soil health and food security.
Punjab and Haryana burn more than 20
million tonnes of paddy straw in their
open fields every year. This is due to the
short post-harvest periods and a lack of
practical alternatives.

Burning these residues releases large
quantities of greenhouse gases and fine
particles into the air and soil, causing
serious air pollution in the region as well
as a major loss of organic matter that
could otherwise be returned to the
increasingly depleted soils.

At the same time, large tracts

land, fram the bhck soils of
Maharaghtra to the red soils of Kerala,

Both these problems are symptoms of
the same larger failure to recycle natural
resources efficiently.

Value to agriculture

"This is where biochar emerges as a
carbon negative solution, Biochar is made
by heating agricultural waste in
low-oxygen conditions. What remains is a
carbon-rich material that breaks down
very slowly in the soil, helping to keep
carbon locked away for long periods of
time. The benefits extend well beyond
carbon capture. Biochar is highly porous
and contributes to aggregating soil
particles, holding water, and creaﬂnga
suitable envi; for mic

heatwaves, and erratic rainfall become
more frequent and more intense,
improving soil health will be crucial to
sustaining agricultural productivity.

By increasing the water-holding
capacity and the ability to use nutrients
efficiently, thus, biochar can help crops
withstand moisture stress while reducing
dependency on external inputs. This is
particularly important for small and
marginal farmers who are often the most
exposed to the climate’s vagaries.
biochar into the

Given these properties, the value of
biochar to agriculture should be obvious,
When added to poor, degraded soils, it
can increase their ability to store water
and stimulate the growth of beneficial
microbes,

Studies have indicated that it can
improve crop productivity by 10% to 30%
and water- hokimgupau‘tyiu 10% to

25%, particularly in soils Jow in nutrients.

Biochar derived from maize stalks and
applied to black soils in Akola district of
Maharashtra has improved sofl organic
carbon content and averall soil fertility in
field erials, Research from Kerala has
shown that biochar made from coconut
leaf stalks increased soil quality in
different cropping systems, emphasising
the need to use local resources effectively,
Perhaps most significantly, long-term
studies have shown that biochar has the
benefit of enhancing soil health and
maintaining higher crop output over time.

Wider vision

This approach also supports India’s wider
vision of sustainable agriculture and
climate resilience. As droughts,

initiatives on natural farming, soil health
management, and carbon farming can
deliver environmental and economic
benefits at scale. Yet in India, biochar
remains largely confined 1o research trials
and pilot projects, and is very much alien
to many farmers.

In fact, agricultural residues are
generally seen only as a problem of
disposal. But they are an important
resource that can generate additional
income, create jobs, can deliver
environmental benefits, and could even
support payments for ecosystem services.

Carbon credits

Biochar carbon already passes rigorous
stability criteria for long-term
sequestration, and it can be classified as a
persistent carbon dioxide removal
technology under internationally
accepted accounting standards. For

ity by 10% to 25%,

Biochar is highly porous and
contributes to aggregating soil
particles, holding water, and
creating a suitable ¢ nment
for microorgani

instance, VM0042 agricultural land
management methodology quantifies
both avoided emissions from residue
burning and long-term carbon
sequestration in soils, In this protocol,
each tonne of certified biochar can
generate 2-2.8 t carbon dioxide-equivalent
in carbon credits. Depending on carbon
market prices, certified biochar can thus
provide an additional source of income
for project developers, farmers, and
cooperatives.

This approach is already being tested
in projects such as those using the KISAN
kiln from NT-Kharagpur, which allows
smallholders to monetise farm waste.

Several international examples also
illustrate the scalability of biochar
systems. I Kenya, turning rice husks into
biochar has of

thousands

certified carbon credits and improved soil
pH and phosphorus content, Thailand
has pushed biochar use through national
initiatives on soil rehabilitation and
carbon management, and tied
certification to access to the national
carbon registry system, providing a
policy-to-market pipeline. High carbon
retention and large yield gains have also
been reported from Brazil's Embrapa
Institute after using on-farm biochar
generated from sugarcane bagasse,

These examples also show that success

in soils low in nutricnts

depends on integrated strategies that
combine decentralised, appropriately
scaled pyrolysis technology with strong
measurement, reporting, and verification
systems,

Urban organic waste

The feedstock for blochar is also not

limited to agricultural waste and can

encompwurbanotyn!cmeasde

India generates around 62 million tonnes
solid garbage per year and

Sewage sludge and crop residues can also
be converted into biochar.

This Is in keeping with the precepts of
the circular economy, as organic waste is
diverted from landfills that produce
methane and is converted to a useful
product for agriculture. By systematically
implementing these measures, India can
turn its large waste streams into ‘black
gold', thus ensurlng a more resilient

to climate
mmmwm global

Ovemﬂ.dlevahxofﬁommonly
be reatised through an integrated
that catal

entrepreneurship, market linkages,
investment, and cost-effective access to
biochar for farmers,

(Vinaya Kumar H.M. is assistant
professor, Keladi Shivappa Nayaka
University of Agricultural and
Horticultural Sciences, Shivamogga,
Karnataka. vinayhmill@gmail.com

Vikram Patil is scientist, agricudtural
economics, International Rice Research
Institute (IRRI), India.
name@cps.thehindu.co.in)
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Abiochar mixture ready to be applied 10 soil. Biochar is made by heating agricultural waste in low-oxygen conditions. What remains is a carbon-rich material
that breaks down very slowly in the soll. NAMBIBCEU (CCBY)
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Biochar s made by heating
aste In
conditions

Integrating biochar into the
existing initiatives on natural
farming, solt health
management, and carbon
farming can deliver
environmental 2nd economic
benefits at scale

v

As droughts, heatwaves, and
erratic rainfall become more
frequent and more intense,
improving sail health will be
crucial to sustaining
agricultural productivity

v

In India, however, biochar
remains largely confined to
research trials and pilot
projects, and Is very much atien
to many farmers
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POLITY

Can police re-open probe
without court approval?

Does Section 173(8) of CrPC permit filing of a supplementary report without Magistrate’s permission?

LAINER

R.K. Vij

The story so far:
he Supreme Court recently in
Paliniswamy Veeraraja & Ors.
versus The State of Karnataka &
Anr. reiterated that the
investigating authorities were required to
obtain permission from the Magistrate to
initiate further investigation after filing
the closure report. In this case, the court
quashed the First Information Report
(FIR) and subsequent chargesheet noting
that such permission had not been
obtained.

Although an application seeking
further investigation had been filed before
the concerned Magistrate for a third time,
no order granting permission was placed
on record, the court said.

The investigating agency had earlier
filed closure reports twice, stating that the
el e e UL
mature. The Court 156 relied on fhe 1

rinciples laid down in State of Haryana vs
Bhajan Lal (1992), holding that the civil
mature of the dispute was an additional
ground for quashing the FIR and

Subsequencprocesdings;

Can supplementary report be filed
without Magistrate’s approval?

The sub-section (2) of Section 173 of the
Criminal Procedure Code (CrPC) provides
for forwarding a report to the Magistrate
after completing investigation in the
prescribed form. The Section 173(8) CrPC
says that in case the in-charge of a police
station finds additional evidence after
sending final report to the Magistrate, he
may send supplementary report to the
Magistrate. It is silent on obtaining
permission from a Magistrate for filing

supplementary report under sub-section
(8). Section 193(9) of the BNSS is pari
materia (dealing with the same subject
matter) to Section 173(8) of the CrPC.

‘What has been held by the Supreme
Court with regard to further
investigation after filing a final
report?
The Supreme Court in Vinay Tyagi versus
Irshad Ali (2013) held that “though there is
no specific requirement in the provisions
of Section 173(8) of the code to conduct
further investigation or file
supplementary report with the leave of
the court, the investigating agencies have
not only understood but also adopted it
as a legal practice to seek permission of
the courts to conduct further
investigation and file supplementary
report with the leave of the court”.

The court held that the requirement of
seeking prior leave of the court to

conduct further probe will have to read
into, and is necessary implication of the
provisions of Section 173(8) of the code.
The court held that the doctrine of
contemporanea expositio supports such an
interpretation, as a practice that has been
consistently understood and
implemented over time, and is backed by
law, should be recognised as an integral
part of the interpretative process. This
proposition has been approved by the
Supreme Court in subsequent cases also.

‘While the newly added proviso to
Section 193(9) of the BNSS (which is pari
materia to Section 173(8) of the CrPC)
mandates that the permission of the court
is necessary if the trial has begun, the top
court, in Rama Chaudhary versus State of
Bihar (2024) reiterated that even though
the statute does not require express
permission, the law has developed and
seeking permission from the concerned
magistrate is essential. The Supreme
Court, in Robert Lalchungnunga Chongthu
v. State of Bihar (2025), reaffirmed the
ratio in Vinay Tyagi (supra), holding that
obtaining the court’s leave to file a
supplementary chargesheet forms an
integral part of the law.

Therefore, despite the new provision of
the BNSS, once a chargesheet or closure
report has been filed, further probe based
on new evidence may be undertaken only
with the permission of the court.

R.K. Vij is a former IPS officer.

THE GIST

v

The Section 173(8) CrPC says
that in case the in-charge of a
police station finds additional
evidence after sending final
report to the Magistrate, he
may send supplementary
report to the Magistrate,

v

The court held that the
doctrine of contemporanea
expositio supports such an
interpretation, as a practice
that has been consistently
understood and implemented
over time, and is backed by
law, should be recognised as
an integral part of the
interpretative process.
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What is Google’s Project Nimbus, and
why are students protesting against it?

s Project Nimbus cloud contract with Israel has
Palestinians: the row has intensified internal unrest within companies, with empl

Amazon and G

Sahana Venugopal

The story so far:
n June 14, Google CEO Sundar
Pichai’s speech at Stanford was
disrupted as more than 100
students walked out in protest.
Some carried Palestinian flags, others
draped black-and-white patterned keffiyeh
as scarves, and they shouted, “Free, free
Palestine!”

The students were protesting against
Google’s Project Nimbus, a tech contract
between the search giant and the Israeli
government that is linked with violence
against Palestinian civilians.

‘What is Project Nimbus?
Project Nimbus is a technology contract
between the Israeli government and
and Amazon. It is worth over $1

billion. In May 2021, Google said the
agreement would deliver cloud services to
Israeli government entities, including
ministries, authorities, and
government-owned companies. The
project was scheduled to run for an initial
period of seven years, and the Israeli
government could extend it for up to 23
years. A month later, Amazon said the
Israeli government had selected Amazon
Web Services (AWS) as its primary cloud
provider, under the Nimbus contract for
government ministries and its
subsidiaries.

In 2024, an investigation by Israeli
media outlets +972 Magazine and Local
Call found that the country’s army stored

information on servers managed by AWS.
That data came from the surveillance of
Palestinians, as per the investigation.
Sources quoted by the media outlets
alleged such information could be used to
help plan airstrikes.

Furthermore, the outlets reported an
increase in Israeli service demands from
Google Cloud, AWS, and Microsoft Azure
since October 2023, as army units sought
data storage and Al services.

Why are protesters against Project
Nimbus?

Project Nimbus has been facing backlash
since it was first announced. In 2021, an
anonymous letter signed internally by 90
Google workers and over 300 Amazon
workers criticised the partnership, per
The Guardian. They condemned Project
Nimbus and the Israeli military’s killings
of Palestinian civilians, claiming that their
employers would be “selling dangerous
technology to the Israeli military and
government.”

The workers claimed that cloud service
technology would help expand the
surveillance of Palestinians, as well as

1 e

protests over US. Big Tech enabling the Israeli military’s violence against
raising ethical concerns over how their work is being used

Pro-Palestinian protests by employees
have also taken place at Big Tech
company events, such as during
Microsoft's 50th anniversary celebrations
in 2025.

Last year, The Guardian, +972
Magazine, and Local Call cited leaked
documents revealing that under the
Project Nimbus contract, Israel mandated
that Google and Amazon would not
restrict how its governmental units used
the tech companies’ cloud services — even
if Israel violated their terms of service.

However, Google has in the past
stressed that Project Nimbus workloads
are not related to the military, weapons,
or classified intelligence. Amazon too
highlighted its privacy c toits
customers.

Which other tech companies have
links to Israel?
A Palestinian-led movement, called
Boycott, Divestment and Sanctions (BDS),
has identified large technology companies
that have formal contracts with Israel and
its military sector.

The BDS website alleges these

illegal Israeli
land.
Opposition to Project Nimbus has
grown since the Hamas attacks against
Israeli civilians on October 7, 2023,
followed by Israel’s airstrikes and
blockades in Gaza. In 2024, protesting
Google employees even carried out sit-ins
at Google locations in the U.S. Later, 28
employees were fired.

C ies “technologically equip the
Israeli military with computing systems as
well as surveillance and communications
technologies to accelerate the genocide in
Gaza and automate apartheid in the West
Bank, including East Jerusalem.”

In September, Microsoft Vice-Chair &
President Brad Smith said the company
had “ceased and disabled a set of services
to a unit within the Israel Ministry of

Defense (IMOD).” This announcement
came after media outlets The Guardian,
+972 Magazine, and Local Call reported
that the Israel Defense Forces (IDF) was
using Microsoft’s Azure to store
Palestinians’ recorded phone calls data
that could be leveraged for mass
surveillance or even military action.

Did Microsoft truly sever its ties with
Israel’s surveillance

While Mr. Smith said that Microsoft does
not provide technology to facilitate the
‘mass surveillance of civilians, he affirmed
the company’s “important work” to
protect the cybersecurity of Israel and
other West Asian countries.

In a conclusion to the external
investigation that Microsoft
commissioned after the Azure
surveillance allegations, the tech giant
said it would implement better review
processes, provide more guidance to
employees, and let employees
anonymously report potential policy
violations.

‘The No Azure for Apartheid group,
which is made up of Microsoft workers,
claimed on June 6 that Microsoft still
allowed the Israeli military and
government to host other surveillance
projects on Azure. “Nothing short of
cutting all ties with the genocidal Israeli
military and government will be enough.
We will show up to escalate, confront,
and disrupt in every place, at every
moment, announced and unannounced,”
said the group.
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Guardrailsin Algrowth to
protect developing nations

-

EXPERTEXPLAINS
BRAVINDRAN

HEAD, CENTRE FOR RESPONSIBLE Al,
IITMADRAS

THE TRANSFORMATIVE potential of ar-
tificial intelligence (AI) is becoming in-
creasingly evident, and itsimpacts are al-
ready being felt, touching everything
from daily life to broader industries. Con-
sequently, efforts have begun to create
global institutions and frameworks to
regulate the development and deploy-
ment of Al systems.

Some preliminary institutional struc-
tures have already been set up. Last year,
the United Nations General Assembly es-
tablished aGlobal DialogueonATin which
every country has been invited to partici-
pate. An Independent Intérnational Scien=
tificPanelon Al is tasked with making peri-
odic scientific assessments to enrich the
Global Dialogue discussions.

Professor B Ravindran, head of the
Centre for Responsible Al at IIT Madras, is
the only Indian among the 40 people ap-
pointed to the Panel for a three-year term.
He spoke to Amitabh Sinha about the
need for a system of global Al governance,
why it matters for developing countries like
India, and what a commons system for Al
tools and resources could look like.

What is the International Scientific
Panel on Al supposed to do?

This is the first time a global scientific
body on Al has been set up. It is supposed
totake a periodic view of the state of science
around Aland inform the Global Dialogue
on Al

Our primary responsibility would be to
produce reports on the scientific aspects of
Al This body would not get into the politics
or policy side of Al discussions. That is the
responsibility of the Global Dialogue, in
which governments would participate.

Why is a global governance structure
on Al needed? Are we moving in that
direction?

Visitors at the Al Impact Summit in New Delhi this year. praveen kHanna

*WhereAl
regulationstands

@ Several parallel attempts are
being made to regulate the
development and deployment of
artificial intelligence. Most of these
structures have voluntary
participation, varying degrees of
legal force, and focus on specific
aspects like standards, safety and
ethics.

® The most comprehensive legal
framework for Alis the European
Union Al Act of 2024. EU prioritised
safe, transparent, non-
discriminatory and environmentally
friendly Al systems.

® Annual global Al summits,

whose most recent edition was held
in New Delhiin February, have also
resulted in mechanisms that could
feed into the development of global
governance models on Al.

Personally, T feel that having some
kind of international agreement on how
Alistobedeployed or the applications we
want to use might be useful. As of now,
countries are developing their own frame-
works to deal with this technology, but
that might not be the most effective way
forward.

There are two ways of looking at it. One
is from the perspective of the develop-
ment of Al systems. If the regulation is too
fragmented, meaning every country has
its own set of differing regulations, then
the development of Al would also become
fragmented. Companies will have to en-
sure that their systems can adhere to dif-
fering sets of requirements in different
geographies.

What might happen, as a result, is a
possible slowdown in innovation. Alcom-
panies might prefer to roll out their ser-
vices or support innovation only in coun-
tries seen as more friendly in terms of
their regulations.

At the same time, if some countries
begin invoking issues of data sovereignty
(seeking control over data originating
within their borders) and insist that all AT
development and its infrastructure must

@

expLAINED

Aweekly column
decoding Al's new
frontiers, how they

shape the world and
ourplaceinit

Safety and
access
AICommonsis
beingbuilt asa
repository of
accessible tools,
datasets and
other resources
totest Al
systems.
T

be within national boundaries, it can lead
tosignificant concentration of power. Al-
ready, a few countries have the infrastruc-
ture and resources to support the entire
Al ecosystem.

The other perspective is of deploy-
ment. Many countries in Asia or Africa
might not have the resources or capacities
to frame robust regulations to protect
their interests. There would always be a
danger of them being reduced to digital
colonies.

In this context, having a globally
agreed-upon set of minimum regulations
would be useful.

Alisavery transformative technology,
with a capability of the order of the steam
engine. It would be awful if, owing to a
lack of regulatory capacities, certain de-
veloping countries were denied the bene-
fits of Al It will be a disservice to hu-
manity at large.

This is why international agreements
and arrangements are important. We
need to ensure that the interests of coun-
tries that are not Al developers them-
selves are also protected, and they con-
tinue to benefit from advancements in
this technology.

Global regulation can help with
technology innovation while
ensuring that the benefits of Al
are widespread and equitable

‘Would international regulation also
control the risks from AI?

There are definite risks, no doubt.
People talk about Al's capabilities in build-
ing the next generation of biological
weapons or the next most powerful chemi-
cal weapons. We have international agree-
ments and treaties that control biological
or chemical weapons. Now, people might
also want to bring about international
frameworks that control Almodels and the
toolsthat enable these weapons to be built.

While that s logical, the fear and worry
are that it might take the shape of non-
proliferation language. There might be at-
tempts to propose that only certain coun-
tries or companies can develop safe and
responsible AL, and therefore, they should
be the only ones allowed unrestricted de-
velopment and use of Al systems. That
would lead to something similar to the
global nuclear regime.

Tam worried about the dialogue on Al
moving in that direction. Hopefully, it will
not happen, but I think we have to be on
constant vigil against it.

You were personally involved in
developing the framework for
Trusted AlCommons, which was
one of the main outcomes of the
New Delhi Al Impact Summitin
February. What is that, and how
would it help?

It can be seen as another part of the
global governance structure. The Trusted
AI Commons is a repository of various
tools needed to develop and deploy Al
systems in a safe and responsible manner.

Suppose someone wants to test an Al
system meant for agriculture. Trusted Al
Commons would be like a one-stop shop
to figure out what tools are available to
test Al deployment, what the bench-
marks, datasets, and even protocols are.
Several resources will be housed in the
Trusted Al Commons.

To begin with, this Commons will be
hosted and managed by India. The India
Al mission has to identify a suitable ve-
hicle to do that. Trusted Al Commons will
not commission building these tools right
away, but many organisations are already
workingon it. This includes the Centre for
Responsible AlatIIT Madras. Companies
like Google have also created their own
tools. Itis called Commons because it will
be open, accessible, and with very liberal
licensing requirements.
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Three distinct strategic roles of the three ships inducted into Navy

Sushant Kulkarni
Pune, June 21

THE NAVY inducted three ships on Sun-
day —one that can fight far out at sea, one
tharcan mapthesea, and one that can hunt
submarines close to the coast.

The three vessels — the Brahmos-
armed stealth frigate INS Dunagiri, the
deep-water survey vessel INS Sanshodhak,
and the Anti-Submarine Warfare Shallow
Water Craft (ASW SWC) INS Agray — have
been built by Garden Reach Shipbuilders
& Engineers (GRSE) in Kolkata. According
to the Ministry of Defence, the three to-
gether have more than 75 percent Indigen-
ouscontent, andinvolve over200 MSMESs,

‘What are these three ships?

INS DUNAGIRI: The largest and most
heavily armed of the three is INS Dunagiri.
It is a frigate, smaller than a destroyer but
large enough to operate far from the coast.

Impano!‘meNavv'stﬁeaﬂA under
which a new generation of
m!ssnefrmsmbdngmﬂﬁn India. Du-
nagiri carries ‘weapons such as BrahMos

missiles, sensorsinclud-
ing Mulu~Function Surveillance, Track

PM Modi presided over the commissioning ceremony

inKolkata on Sunday. 11

AndGuidance Radar (MFSTAR), electronic
warfare systems and anti-submarine
weapons. “At the strategic level, these
multi-mission frigates are capable of oper-
atingina ‘blue water' environment —deep
sea far from shore - dealing with both con-
ventional and non-conventional threats,”
aserving Navy officer said, Other vessels in
the class are! Himgiri, Taragiri,

Udaygiri and Vindhyagiri. **INS NILGIR! net Nigirl

INSSANSHODHAK: ThisisaSurvey Vessel

— Large (SVL). Itsjobistomeasure and map
the sea: the depth of waters, seabed features,
approach channels to ports, navigational
routes, and oceanographic data. It is

underwatervehicles, remotely operated ve-
hxcles and muld beam echo sounders.

face and underwater

“We inesd oper-
ate in an empty blue space. They move
through watersshaped by depth, seabed fea«
tures, currents, reefs, channels, ports,
underwater slopes and coastal clutter.
Knowing this environment helps ships

up Pprepare for oper
ations. It also supports civilian needs such
as safe shipping, disaster relief, ocean re-
search and coastal development,” said a
Navy ofTicer who hasserved onsurvey ships.

INS AGRAY: The smallest vessel of the
three, it hasa highly specialised role. Agray
belongs to the Arnala-class of smaller war-
ships built specifically to detect and attack
submarines in shallow waters near the
coast, ports, navil bases and important sea
approaches, Agray carries lightweight tor-
pedoes, indigenous anti-submarine rocket

launchers and sonar systems.

“Coastal waters are difficult places to
find submarines. They are noisy, busy and
cluttered. Fishing boats, merchant ships,
scabed fearures and coastal activity can
make submarine detection harder than in
the open ocean, That is where ASW-SWCs
such as Agray come in,” said an officer.

Whatis thelarger message behind
commissioning themtogether?

The importance of Sunday’s ceremony
is that the three ships add three different
capabilities at once.

As the Indian Ocean becomes more

d, the triple- “isa
sign of how the Navy is building capability
in layers: big w:n:sh.\ps fox dlsta.nl oper-
ations, survey shipx ithesea
and smaller submarine-hunters to guard
coastal waters.” said an officer.

Ttisalsoanindustrial signal. That three
different kinds of ships, with different
missionsand technologics, can bz builtdo-
mestically and commissioned together
shows the growing maturity of India’s naval
shipbuilding ecosystem.

FULLREPORTON
WWW.INDIANEXPRESS.COM/ EXPLAINED
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Road to energy security

passes through our farms

FROMPLATETOPLOUGH

BY ASHOK GULATT
AND SUBHODEEP BASU

ITE WEST Asia crisis has ex-

posed a structural yulnerability

inIndia’sgrowthstory: Iisheavy

dependence on imported fossil

fuels, Whetheritispower gener-
ation, transport or fertiliser production, In-
dia’senergy architecture remains deeply im-
port-dependent. Lor a fast-growing
economy, this is not merely a macroecon-
omic concern; itis astrategic risk.

But energy insecurity is not India’s only
challenge. Climate change is increasingly
threatening agricultural livelihoods. The
forecast of astrong El Nifio in 2026 does not
augur well for farm incomes. The question,
therefore, is not only how India secures its
energy future, but also how it builds income
resilience for its farmers, who comprise 43
per cent of the workforce, The answer may
lieintuming India'sannadatainto urjadata,
from producers of food 10 producers of
energy, too.

Prime Minister Narendra Modi's push to-
wards renewable energy is commendable,
Asof March 2026, renewable energy capacity
stood atabout 274 GW, with solar alone cross-
ing 150 GW. But the model sofaradoptedin
solar energy is mainly large solar parks and
PMSuryaGhar. The PM-KUSUM scheme is
basically for solar pump sets. This is not suf-
ficient for agricultural transformation. We

lay out below a case for ggriphotoveltaicson
farmers’ fields that has potential notonly to
generateclean energy inrural areasbut also
to halve the governmient’s power subsidy,
while also increasing farmers’ incomes
manifold. If promoted by PMModion prior-
ity basis, itcan transform not just agriculture
but the very growth story of India. Let us
delvealittledeeper intoit.

Agriphotovoltaics (Agri-PV) integrate
solar power generation and crop cultivation
on the same piece of land, This allows
farmers to harvest both sunlight and crops.
Solar panels are mounted ata height of about
3.5 metres, which permits cultivation be-
neath them while generating electricity for
saletodiscoms. Theresuitisdualuseofland
and dual streamsofincome.

Unlikeagricultural income, whichis vul-
nerable 1o weather shocks, pest attacks and
market fluctuations, solar income is stable..
In effect, solar becomes a “third crop” that
provides a dependable source of earnings
when conventional crops fail.

[CRIER, with support from Kotak Ma-
hindra Bank’s CSR initiative, has created
apilot 600 KW solar plant in Rajasthan,
TheState Bank of India provided aloan of
Rs14crore.and the farmer himself putin
Rs 60 lakh. The project has increased the
farmer’sincome from about Rs 40,000 per
acre from wheat and bajra cultivation to
nearly Rs4 lakh per acrethrough

rural_consumers close to Re 1/kKWh. This

an effective subsidy of at least
roughly RS75/KWh. India’s annual power
tariff subsidy bill is approximately Rs 2.35
lakh crore, with agriculture accounting for
roughly 8 per cent. The true cost of power
subsidytoagriculture may beeven higheras
the cost of supply Lo agriculture is higher
than Rs8.5/kWh, oncelechnical losses, long
feeder lines and the costs of maintaining
rural distribution infrastructure are taken
into account. This would take the farm
powersubsidy toover 90 percentoftotal tar-
iffsubsidy. Nowonder that, despite repeated
reforms and financial bailouts, discom fi-
nances rermain under severe stress.
Agri-PV offers an opportunity to funda-
mentally alter this equation. By generating

el tvedh
mission I

while
transforming farmers from consumers of
highly subsidised power into producers of
clean energy. However, scaling Agri-PV
requires supportive policy. Elevated struc-
tures make Agri-PV systems 1520 per cent
moreexpensivethanconventional
solarprojects, creating asignificant

a combination of energy sales
and shade-tolerant horticulture,
demonstrating a tenfold income
enhancement potential,
Thesignificance of Agri-PV ex-
tends beyond farmers’ income. It
also addresses a longstanding dis-
tortionin India’s powersector. Agri-
culture consumes nearly 260,000
GWh of electricity annually, yet
pays tariffs far below the actual cost

Agriphotovoltaics integrate
solar power generation and
crop cultivationon thesame
piece of land. Solar panels are
mounted ata height of about

3.5m, which permits cultivation
beneath them while generating

electricity for sale todiscoms

entry barrier for farmers.
Adifferentiated feed-in tariffof
say Rs 4.5/kWh, coupled with tar-
geted support under PM-KUSUM,
can significantly improve project
viability and accelerate adoption.
From the perspective of discoms
and state governments, such sup-
portshouldbeviewed notasanad-
ditional subsidy but as a smarter

reallocation of existing expenditure, Evenat|
afeed-n tariff of Rs 4.5/kWh, discoms would|
beprocuringclean powerat roughly half the|
effective cost of supplying power to agricul-
ture, Ineffect, everyunitof electricity gener-
ated through farmer-owned Agri-PV hasthe|
potential to reduce the subsidy burden by
nearly half while simultaneously creating al
new source of farm income.

The policy implications are clear. Exist-

nected agricultural pumps. If public sup-
portisconsidered justified for solarising ir-
rigation, a strong case can be made for|
extending simil, YOI o £t owned|
Agri-PV projects under Component A that|
simultaneously generate clean energy and
preserve farm incomes. Targeted capital
subsidiesand an attractive teed-in-tariff can|
be game-changers, and a win-win for the|
government as well as farmers.

Institutional innovation will be|
equally important. Just as milk cooper-
atives transformed India’s dairy sector,
solar cooperatives can aggregate small+
helders, improve access to finance,
strengthen bargaining power and man-|
age powersales collectively. Such cooper-
ative institutions can become the vehicle|
through which the Agri-PV revolution can
be unleashed.

1f PM Modli takes it up on priority, he can|
not only transform India but also setan
example fortheGlobal South, especially Af-
rica, under the theme of “One Sun, Onel
Earth, and One Grid". Thatwould bring relief]
from fossil fuels while augmenting farmers’
incomes. Can he dothat? Only time will tell,

Gulatiis distinguished professor and Basu fs
research fellow at ICRIER. Vievs are personal
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OnAl,US & Chinahave an
outdated arms race mindset

VER THE past few weeks, two governments showed
— us how theyare thinking about Al. Beijing restricted
0 - ] overseas travel for top Al engineers from private

firms like DeepSeek and Alibaba. Washington is-
y. sued a directive to Anthropic tosuspend its frontier
b ; models for foreign nationals, including its own employees. A
Bu AR ATH commercial product used by millions of people was pulled offthe
shelf. One country treated software engineers like nuclear physi-
REDDY cists, and the other treated a software product like a munition.
Both policy actions flow from the same story about what AT is.
National security thinking in the US and China treats Al as a
Zero-sum arms race or a weapon of mass destruction to be con-
tained through non-proliferation. This narrative has been pro-
moted by frontier labs to gain market share and shape the regu-
latory landscape. Other policy instruments seen recently, such
asexport controls and hardware tracking of chips, also stem from
this narrative. The framing makes coercion feel like prudence.
However, this analogy misrepresents the technology. Unlike
rare, controllable fissile material, Almodels are mathematicalar-
tefacts thatare easily reproducible and constantly diffusing. Chi-
nese firmsbuilt competitive models despite chip export controls,
and powerful open-source models remain freely downloadable.
The bottlenecks tounlocking productivity lie in widespread adop-
tion: Bridging the capability-reliability gap, learning curves, or-
ganisational reforms and regulatory compliance.
A more honest framing is the geopolitical innovation race.
Here, a dense web of public and private actors across the world
compete and collaborate, driven by a mix of national security,
economic advantage, and market incentives. The policy instru-
mentsthat follow are constructive: Compute investment, skilling,
industrial policy, strategic partnerships, organisational reforms.
The response for a middle power like India is to lean into AL
as a general-purpose technology while acknowledging the geo-
political innovation race. The value lies not just in inventing the
frontier but also in diffusing it widely and well. The Supreme
The response Court’sdraft guidelines on the use of Al toolsin courtsare atelling
for amiddle example. The returns of the Al era will accrue to the countries
that putittoworkin health, agriculture, law, and publicservices.

p(-)vs.fcr like That points to three prioritics. Diffusion over denial: Spend
Indiais tolean political energy on adoption infrastructure, regulatory clarity,
intoAlasa and sector deployment. Plurilateral resilience over self-suffi-
oeneral- ciency: Coalitions of the like-minded — India and the EU have

2 complementary strengths — can share open-source develop-
purpose ment costs and build trusted supply chains. Finally, open over
technology closed: The Fable 5 and Mythos 5 suspension shows that depend-
while ence on a nationally controlled, closed model risks access being
acknowl edgi ng withdrawn overnight. Open-weight models, open standardslike

h litical RISC-V, and open alternatives to proprietary stacks are resilient
_[ e geol?o tica because no single government can switch them off.
mnovationrace

The writer is associate fellow, Takshashila Institution




