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The Global Green Wave is the most consequential wealth transfer in modern
industrial history. This macroeconomic shift is the lifeblood of our third edi-
tion. Decarbonisation has evolved far beyond baseline compliance; it is now
the 333 lakh crore physical architecture of Bharat’s national sovereignty.

The mandate has definitively shifted from capacity deployment to absolute
industrial dominance. True sovereignty belongs to those who master the mol-
ecule, the wafer, and the machine. India Front’s third edition “Leading the
Global Green Wave” centres around Subrahmanyam Pulipaka, which outlines
the precise industrial roadmap necessary to control the global supply chain.
Inside, we decode the systemic economic matrix. We map the infrastructure
imperative to orchestrate multi-modal mobility and collapse the national lo-
gistics drag, while formalising the urban mineral moat and transforming grid
storage into a generational capital engine.

With Budget 2026 recalibrating the national financial apparatus to de-risk
and accelerate this transition, we equip institutional leaders with exactly how
to extract maximum yield from this newly unlocked sovereign liquidity.

To ensure this macroeconomic shift translates into operation-
al reality, we have engineered this edition with our signature ana-
lytical architecture. We do not merely diagnose the market; we pro-
vide the exact execution models. This structural rigor ensures you are
absorbing field-tested frameworks for immediate capital allocation.
Every page of this premium resource provides the strategic leverage required
to navigate a $10 trillion economic reality. We bypassed standard industry
commentary to deliver a definitive, unputdownable blueprint for the C-suite.

Our blueprints are shaping the Indian Century. Secure your position.
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SOLUTIONS
SNAPSHOT

Dr Rashi Gupta, Founder and
Managing Director, Vision
Mechatronics

Active balancing ensures invest-
ments outlast depreciation, indige-
nous sodium-ion integration cre-
ates a sovereign supply chain, and
ReLIVE Al extends battery life by a
full decade.

Subrahmanyam Pulipaka, CEO of the National Solar Energy Federation of India (NSEFI).
Installation velocity is a blue-collar victory; global dominance demands an indigenous R&D
moat to secure permanent intellectual property.

Deepak Yadav, Senior Program
Lead, Council on Energy, Envi-
ronment and Water (CEEW)

South-South alliances dismantle
critical mineral bottlenecks, R&D
sandboxes secure indigenous IP,
and plug-and-play infrastructure
| guarantees immediate export
readiness.

55

Vibhuti Garg, Director (South
Dr Rahul Walawalkar Pres- Asia), IEEFA

ident, India Energy Storage Surya Ghar allocations fortify the

~ Alliance (IES.A) decentralised base , post-production
VGF acceleratlor% msilkes large—sc?ale hydrogen incentives guarantee oper-
BESS bankable , indigenous sodi- ational capacity , and restructuring

ur{q—ion scale-up bypasses global NBFCs triggers high-velocity capital
mineral bottlenecks , and aggres- for the $400 billion mandate
sive urban mining permanently

offsets import dependencies
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Minerals Reclama-
tion

Circular mandates
guarantee domes-

tic offtake, R&D tax
deductions accelerate
non-lithium recovery,
and rationalised GST
removes fiscal friction
to secure the sover-
eign mineral shield.

Vande Giga Hubs
Concentrating the in-
dustrial engine. Fusing
renewable energy gen-
eration directly with
high-tech manufactur-
ing inside unified clus-
ters like Pudimadaka to
eliminate transmission
loss and achieve abso-
lute commercial parity

The Green Alpha
Eight rules to secure absolute industri-
al dominion.

Anchoring the 118 GW pulse to deliver un-
shakeable industrial certainty. Scaling GEC
Phase II and 4.5 lakh ckm creates a syn-
chronous zone. Al-driven REMCs maintain
a surgical 50 Hz frequency, while giga-scale
storage and OSOWOG bridge the solar
sunset. This architecture transforms inter-
mittent energy into a stable, high-velocity
engine for global industrial leadership.

Commanding Global Molecular
Trade Corridors

Building the midstream nervous system.
Constructing the dedicated pipelines
and maritime port infrastructure re-
quired to move the volatile green mole-
cule from the hinterland furnace to the
global market.

Vande Mobility

Decarbonising the physical
supply chain. Eliminating the
14% logistics tax through ze-
ro-emission freight corridors
and heavy-duty battery swap-
ping, turning the movement of
industrial assets into a sovereign
competitive advantage.

The Agrarian Mandate

The ultimate sovereign closure.
Decoupling national food secu-
rity from imported natural gas.
Internalising the green nutrient
cycle to erase the 31.86 lakh
crore subsidy drain and achieve
absolute agrarian independence.
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I B Industrial Alpha

The Green Alpha: 8 Rules
for Sovereign Dominan

The %33 lakh crore blueprint for
the C-suite to secure the India
Edge and dictate the velocity
of the Global Green Wave.

Rishi Vora

harat is not merely riding the
Global Green Wave. The nation
is dictating its velocity. The
legacy era of importing solar
panelsandcelebratinggigawatt
milestones is extinct. It has been replaced by a
ruthless pivot toward absolute industrial dominion.
A new sovereign mandate has been locked into
place. These eight absolute rules transform Bharat
into the undisputed rules-maker of the new energy
order. Rule I: Own the High-Tech Molecule:
Owning the intellectual property dictates global
power. The true frontline of industrial sovereignty

has moved into the high-precision chemistry of the

electrolyser stack. Transitioning from a technology
consumer to an infrastructure architect is the
primary lever for long-term autonomy. Corporate
capital now aggressively funds indigenous R&D to
own the membrane, the catalyst, and the molecule
itself. Rule II: Trigger the Capital Engine:
Decarbonisation hasevolved from a corporate social
responsibility initiative to a primary engine for
institutional wealth. Budget 2026 has recalibrated
the mnational economic engine, establishing a
sophisticated apparatus for capital creation. The
C-suite exploits the “Green Multiplier”, where every
rupee of public de-risking through Viability Gap

Funding triggers a fourfold surge in private equity.
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By aligning corporate investment with sovereign
financial anchors, businesses transform green
assets into a highly liquid, market-beating alpha.
Rule III: Institutionalise the Circular Moat:
Relying on imported critical minerals is
a catastrophic strategic vulnerability. The
modern industrial mandate formalises urban
mines. E-waste offers mineral concentrations
exponentially higher than natural mines, making it
the most efficient resource on the planet. Corporate
leadership treats battery recycling and mineral
reclamation as core industrial infrastructure.
Internalising the mineral loop is the only
unshakeable defence against geopolitical supply
shocks. Rule IV: Terminate Kinetic Friction:
A 14 per cent logistics cost is a massive carbon
penalty and an unacceptable tax on corporate
margins. The movement of industrial assets is now
a competitive advantage. Corporate leadership
aggressively integrates supply chains with the
multi-modal kinetic grid. Adopting the LNG-to-
hydrogen bridge and leveraging the PM Gati Shakti
digital brain eliminates physical friction and
dwell time. Collapsing logistics costs to a single-
digit 9 per cent of GDP serves as a permanent,
high-velocity yield for the entire industrial
sector. Rule V: Monetise the Grid Spine:
Energy storage isnolonger viewed as a depreciating
expense. The sheer velocity of the AI Power Cycle
demands 24/7 reliability. Institutional capital
treats Battery Energy Storage Systems as a highly
monetisable grid asset. By exploiting capacity
payments and market-based ancillary services,
corporations generate revenue by stabilising the

grid. Technology exists to transform a dormant

cost centre into a generational cash incubator.
Rule VI: Concentrate the Industrial Furnace:
The era of dispersed solar farms connected by
long-distance transmission is over. The sector has
graduated to a logic of industrial concentration.
Corporate strategy pivots toward Vande Giga Hubs,
co-locating the entire green value chain within
a unified footprint. Bundling solar, wind, and
production directly at maritime nodes eliminates
transmission loss and logistical friction. This zero-
loss integration ensures Bharat possesses the most
cost-competitive and lethal industrial engine on
the planet. Rule VII: Decouple the Agrarian
Base: The volatile fluctuations of imported
natural gas completely decouple food security.
The C-Suite, which operates in the agricultural
and chemical sectors, actively funds the transition
to green ammonia and precision nanofertilizers.
Internalising the nutrient cycle erases the massive
subsidy drain and creates a high-margin export
market for sovereign green grains. Treating the
fertiliser plant as a modern molecular refinery
ensures both national resilience and corporate
profitability. Rule VIII: Architect the South-
South Shield: Volume alone is a vulnerable
metric. To avoid the legacy trap of green
extractivism, Indian corporations are establishing
a sovereign economic bloc capable of defining
global market terms. The C-suite proactively
collaborates with partners across the Global South
to build dedicated hydrogen corridors and establish
unified certification standards. Negotiating from a
position of absolute scale transforms India from a
technology taker into the undisputed rules-maker

of the global energy order.
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I Kinetic Frontier

Sovereign Fiscal
Force.

ks 33 Lakn Crore

Overnaul,

n a single decade, India didn't just
tweakitsenergymix;itterraformed
it. The nation vaulted from a
negligible 2.6 GW of solar capacity
in 2014 to a staggering 130 GW+
milestone by late 2025, scaling nearly 50-fold in
a timeline that baffled global analysts. We built
the world’s largest solar parks in the deserts
of Rajasthan and Karnataka, transforming
barren tracts into gigawatt-scale powerhouses.
We collapsed tariffs from a prohibitive 312 per
unit to a historic low of 31.99, turning green
energy from a subsidy-burdened luxury into

the cheapest electron on the grid. We smashed

our COP21 commitment—achieving 40% non-
fossil fuel capacity nine years ahead of schedule—
proving that India delivers execution at a velocity
no other free market can match.

The momentum has since compounded into a full-
scale industrial breakout. By June 2025, we crossed
the psychological threshold of 50% cumulative
installed capacity from non-fossil sources—a full
five years ahead of our Paris Agreement deadline.
In the salt deserts of Kutch, the Khavda Renewable
Energy Park is now visible from space, rapidly
scaling toward its 30 GW target to become the
planet’s largest power station, eclipsing the entire

grid capacity of nations like Chile or Switzerland.
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The PM Surya Ghar: Muft Bijli Yojana has triggered
a silent revolution, operationalising over 20 lakh
residential systems by December 2025 and turning
millions of households into active “prosumers”. Our
factory floors have roared to life. With domestic
module manufacturing capacity breaching 120
GW, we have effectively ended the era of import
dependence for downstream hardware. As we
speak, the mandate has shifted from deployment to
dominance.

The 2026-27 Union Budget has underwritten this

ambition with a record 332,915 crore allocation

to the Ministry of New and Renewable Energy—a

decisive 24% surge. Yet, the government’s vision
extends far beyond the annual ledger. The Union
Minister of Power has explicitly outlined the
financial architecture of a ¥33 Lakh Crore industrial
overhaul by 2032. This is not a subsidy calculation;
it is the capital expenditure required to forge a
new Indian state—one powered by its electrons,
molecules, and machines.

To decode this next epoch, we sat down with
Subrahmanyam Pulipaka, CEO of the National

Solar Energy Federation of India (NSEFI). What

INDIAFRONT JANUARY 2026 10

F






I Kinetic Frontier

unfolds is a strategic dialogue on industrial
security, the “GST moment” for the power grid,
and the granular policy surgery required to secure
that Rs 33 Lakh Crore investment.

PLI secured downstream modules, but upstream
ingots and wafers remain exposed. What singular
policy closes this deficit?

We must be precise about our victories. Thanks
to PLI Tranches I and II, we have successfully
insulated the downstream flank. We are now the
second-largest manufacturing base for cells and
modules globally, a feat that seemed improbable
five years ago. However, we now need to exert
our influence upstream. Polysilicon and ingot
manufacturing is not merely an assembly process;
it is a highly capital-intensive, energy-guzzling
chemical industry. The currentincentive structures
reward output, but they do not sufficiently de-risk
the massive upfront capital expenditure required to
commission these furnaces. The one major policy
move we need is to establish a dedicated capital
subsidy for polysilicon and ingots. We cannot
rely on the existing PLI framework alone for this
segment. If we desire true energy independence, we

must control the molecule, not just the final product.

IsIndiabuilding anindigenous solar industry
on imported tools?

It is essential for India to focus on machines for
manufacturing. Today, while we are becoming
independent in modules and cells, we are still
heavily import-dependent when it comes to the
production lines—the laminators, the stringers,

and the robotic arms.

We are independent in
modules and cells, but
remain dangerously
import-dependent for the
production lines. If you
are forced to import the
factory, you cannot claim
the mantle of a global
manufacturing leader

If you import the factory itself, you cannot
claim to be a global manufacturing leader. The
next wave of industrial policy must target the
solar equipment ecosystem. We need to build

the machines that generate energy.
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Does opening Viability Gap Funding to private
developers accelerate our energy storage
transition?

The NSEFI has been on record for two years with

a clear strategic demand: Open VGF to the private
sector for energy storage. We cannot view storage
as a separate luxury; it is the integral spine of

the grid. The private sector urgently needs to
implement VGF. It is the only mechanism that will
increase the velocity of storage installations on the

ground to match our generation capacity.

We need “One Nation,
One Sun, One Procedure’.
Secondly, we must fortify
our state transmission
networks with a strong
foundation.

Does India have enough skilled engineers to
maintain 500 GW of solar assets?

We are getting there on installation, but
manufacturing requires a different calibre

of talent. We need a joint industry-education

approach to tackle both blue-collar and white-
collar requirements. It would be futile if our

engineers went out of the country to contribute to

another nation’s energy transition before our own.

We need to utilise our own technicians to fuel our
energy security.

What is the best way to encourage hard-to-abate
sectors like steel and cement to switch to green
molecules?

I do not call them hard-to-abate. I call them
“high-potential decarbonisation sectors”. The
logic is simple: the more energy-intensive they
are, the higher the potential for renewable
energy absorption. The government has already
introduced the Renewable Consumption
Obligation, mandating a percentage of
procurement.Furthermore, the notification of
Virtual PPAs is a lucrative instrument for these
industries. I am hopeful that in the next two
years, we will see our commercial and industrial
establishments significantly increasing their
renewable mix, whether through electrons or
green molecules.

If you were to present to the Prime Minister’s
Office, what is the one next-gen reform you

wouldprioritise for the next 24 months?
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I have two strategic priorities. First, we need a
“GST Movement” for the energy sector. Just as
GST harmonised taxes, we need the National En-
ergy Council to harmonise regulations. Today,
there is too much variation from state to state in
terms of rules, procedures, and open access per-
missions. We need “One Nation, One Sun, One
Procedure”. Secondly, we must fortify our state
transmission networks with a strong foundation.
Our central grid is world-class, but state grids
need modernisation to handle renewables pen-
etration. We achieved universal access through
Saubhagya; now we must achieve universal resil-

ience through grid modernisation.

We must develop
technologies in India,
for India, by India. That
is the ultimate hedge.

With such rapid growth, are we sacrificing
project quality?

We are not compromising on quality. Every in-
stallation in India today is state-of-the-art, de-
signed to function for 15 to 20 years at a stretch.

I am confident that our installations are of the




highest quality. Regarding waste, we have been
advocating to the government to carve out a sepa-
rate category for solar panels. We are not conven-
tional e-waste. The moment we have dedicated
rules for solar waste, it becomes an opportunity
for India to build a circular economy, leveraging
our success in handling conventional e-waste.

Is true energy independence possible without
controlling 100% of the silicon supply chain?
We must distinguish between energy indepen-
dence and energy security. Independence means
you are not dependent on anyone for generation
sources. Security means you are insulated from
global shocks. In the medium term, by 2027-28,
we will have our production of polysilicon. But
the long-term goal is to invest in alternative ma-
terials where we can be fully independent of any
other country’s supply chain.

Will selling carbon credits become a bigger
revenue stream than selling power?

Carbon markets are evolving globally, and In-
dia has taken important steps. However, it is too
early to comment definitively. We will have to
observe how the global and Indian markets ma-
ture to see if that revenue stream rivals the sale
of electrons.

What keeps you going about India’s energy future?

India’s ability to scale up and make things afford-
able is what keeps us motivated. Ten years ago,
solar was ten times costlier than today. We broke
that curve. We will do the same with storage. You
cannot write off India on a scale.

What are the challenges for the next five years,
and what is the vision for the next twenty?

The immediate challenge is land. As land avail-
ability shrinks, we must find solutions like agri-
voltaics, rooftop solar, and floating solar. The
second challenge is ensuring the “spread”—tak-
ing distributed renewable energy to every nook
and corner. Looking twenty years ahead, the fu-
ture is bright. Our 2030 target of 500 GW is just an
intermediate milestone. The real vision is 2047—
Viksit Bharat—where our per capita consumption
rivals developed nations. And the ultimate target
is 2070—“net zero”. That means decarbonising
everything: industry, mobility, and agriculture.
Solar will play the most critical role in all three
targets.As I mentioned, VGF for private sector
storage is number one.We also need a dedicated
grid modernisation fund for the states. And with
PM Kusum ending this year, we are hoping for
PM Kusum 2.0, with commensurate funds allo-
cated for agrivoltaics.

This will ensure our next solar revolution hap-

pens on our agricultural farms.
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I W Violecule Moat

Generating the fuel is the baseline. Owning the intellectual property dictates global
power. Deepak Yadav reveals the $61 billion CEEW blueprint to dominate the hydro-

gen supply chain. Trading legacy oil dependency for modern hardware dependency is
industrial surrender.

Rishi Vora

limate goala are the public

narrative. For a decade, the

world pursued the electron,

and India built the grid to

harness it. Today, the fron-
tier shifts to the molecule. While global capital
fixates on the visibility of solar parks, the true
engine of sovereignty lies in the high-precision
chemistry of the electrolyser stack. The stakes
are binary. India can function as a passive refu-
eling station for the Global North or pivot to be-
come the high-tech furnace of the Global South.
This is a transition from utility to authority.
The path is obstructed by mineral monopolies,
predatory price wars, and intellectual proper-
ty dependency. Yet, these bottlenecks are the
blueprint for unprecedented economic capture.
A definitive CEEW analysis identifies a $61 bil-
lion (Rs 5.05 lakh crore) capital reservoir across
state and central frameworks. The liquidity ex-

ists; the strategy is now the primary lever.
Deepak Yadav, Senior Program Lead at CEEW,
maps the industrial architecture to secure the
global hydrogen economy—from raw miner-
als to finished green ammonia cargo. This is
the blueprint for sovereign molecular control.
South-South Architecture

The primary danger facing emerging markets is
a predatory pricing war. Countries in the Global
South will inevitably compete to export clean fuels
for European and East Asian markets. Predatory
pricing for the Global North invites an industrial
downward spiral. An aggressive countermeasure
is the only viable defence. Robust South-South col-
laboration prevents this collapse.

The Rules-Based Framework

Seizing the initiative defines the survival of the
Global South. Developing a rules-based architec-
ture to govern the green hydrogen economy is the

first step. CEEW has identified eight core prin-
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ciples to develop a cooperative framework built
strictly on resilience and equity.

These principles demand immediate operational
execution. Interoperability through strict opera-
tional and safety standards forms the bedrock of
this new trade. Open and transparent trade in de-
carbonised hydrogen is non-negotiable.
Universally acceptable certification systems are a
baseline requirement. A green molecule produced
in India requires an identical, unquestioned value
in Rotterdam or Tokyo. Co-developing technology
and pooling funds derisks investments at a struc-
tural level. Insisting on information transparency
ensures the Global South does not remain a per-
petual technology taker.

Geographic Asymmetry

Physics over politics. Iridium, platinum, and nickel

India must pivot from a
passive refueling station
for the Global North to the
high-tech furnace of the
Global South

form the non-negotiable floor of electrolyser archi-
tecture. Reserves are violently asymmetric: China
(60% REE), DRC (80% Cobalt), and a nickel tri-pow-
er (50% market share) define the geographic choke
points. Strategic alliances are the only bypass.
Sovereign arbitrage dictates the industrial stack.
Inputs aggregate in high-efficiency hubs, migrate
to low-cost RE zones for molecular conversion,
and flow to premium Global North markets. Pro-
tectionism is industrial surrender. Velocity is the
definitive metric of global dominance.

Stack Sovereignty

India has deployed massive capital to secure its
manufacturing base. The state has allocated 3 GW
of electrolyser manufacturing capacity under a to-
tal budget of INR 4,440 crore through the Produc-
tion Linked Incentive scheme. Capacity allocation
is merely the opening move.

The Litmus Test for Domestic Manufacturing
Achieving actual commercial viability against im-
ported units remains the true litmus test for India.
‘Made-in-India’ electrolysers need to beat Chinese
incumbents. They require genuine domestic man-
ufacturing, not mere assembly from imported
kits.

Failing to achieve commercial parity forces a de-
fensive posture. In the medium to long run, im-
posing heavy duties on imports of electrolyser
stacks becomes the only way to keep the domestic
industry alive.

Securing Intellectual Property

IP asymmetry is a critical vulnerability. Indi-
an OEMs remain tethered to Global North li-
censing architectures. Domestic lab-scale
innovations routinely fail on volumetric scal-

ability = and  high-efficiency = benchmarks.
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Nl Molecule Moat

Indigenous productization is the only hedge
against industrial irrelevance. State capital must
pivot toward high-velocity academic and startup
ecosystems. R&D Sandboxes and targeted innova-
tion challenges are the definitive mechanisms to
solve industrial friction and secure sovereign in-
tellectual property.

Molecule Arithmetic

The entire transition hinges on cold, hard tech-
no-economic realism. Identifying the exact price
point in the real world where green fuel outcom-
petes legacy fossil fuels is paramount. CEEW has
developed a highly detailed green hydrogen cost
curve for India.

The curve plots the breakeven cost of green hy-
drogen production in USD per kg against the po-
tential consumption in million tonnes per annum
unlocked across various sectors.

The Incumbent Price Floors

Natural gas and coal currently dictate
breakeven thresholds across heavy industry.
In refining and non-urea fertilizers, the sov-
ereign parity corridor for green hydrogen is
locked between USD 1.7 and USD 2.1 per kg.
The ammonia sector has achieved a definitive
commercial pivot; the SECI 13-plant auction
confirmed a weighted average of USD 637 per
tonne, decisively undercutting the five-year
grey import benchmark of USD 676. Green
parity is no longer speculative—it is an active
industrial arbitrage and a sovereign fiscal re-
ality.

Decarbonising Heavy Steel

Urea hinges on a USD 1/kg Green H2 floor. Steel
requires a USD 1.3-2.2/kg parity corridor. Current
SECI benchmarks sit at USD 2.7-4/kg. Compress-

Establish National Consortium
Quality Board issuing global stan-
dard process maturity endorse-
ments. Launch National Advanced
Packaging Metrology Center pro-

viding shared startup tool access.
Fund proprietary polymer science
R&D securing sovereign industrial
material independence.

ing the USD 2.7 delta to the USD 1.3 threshold is
the decade’s definitive engineering mandate.

The Dual Export Engine centres

Dual-track export of molecular fuel and engineer-
ing services maximizes sovereign economic yield.
India’s rock-bottom RE costs and aggressive state
incentives drive green ammonia production to
USD 566-737/tonne. Direct comparison with the
EUR 1,000 (~USD 1,160) Egypt-EU auction bench-
mark confirms India’s definitive cost advantage.
Directing these derivatives to high-margin EU and
East Asian markets is the mandatory path to early
fiscal dominance.

Engineering the Global South

Technology export is the definitive economic
moat for sovereign dominance. While China com-
petes on aggressive upfront Capex, its field-per-
formance remains unproven. India’s leverage ex-
ists in the fusion of high-reliability Global North
IP with sovereign manufacturing muscle. We
must move beyond the assembly trap toward full
indigenous stack production. Leveraging the glob-
al China Plus One momentum, India is perfectly

positioned to serve as the definitive detailed en-
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gineering hub for the Global South. This is a tran-
sition from a service provider to a strategic indus-
trial anchor.

The Infrastructure Gatekeepers

If infrastructure is not prepared for the hydrogen
surge, strategic ambition will come to a physical
halt. The readiness of ports and gas pipelines is
the ultimate bottleneck.

Green hydrogen derivatives are already highly
traded global commodities. Major Indian ports
possess significant operational experience in han-
dling volatile chemicals like ammonia and meth-
anol.

Maritime Export Hubs

Land remains the primary logistical friction
for molecular dominance. The Ministry of
Power’s Green Hydrogen Policy resolves this
by authorizing immediate port-side bunkering
for ammonia storage. 4,500 acres of strategic
real estate are now secured across the Kandla,
Paradip, and Tuticorin maritime hubs. This in-
frastructure surge is the bedrock of sovereign
export capacity. Current readiness is a function
of global demand signals. Until market crystal-
lization, the mandate is domestic fortification.
Implementing "plug-and-play" common-use
infrastructure—modeled on elite industrial
parks—ensures India captures the inevitable

demand surge with zero logistical latency.

Addressing the Pipeline Bottleneck

The pipeline network presents the ultimate
export gatekeeper. Moving the molecule from
the hinterland furnace to the maritime port re-

quires dedicated infrastructure. A hard metal-

Refining leadership is
the ultimate defense
against supply chain vol-
atility. Transitioning from
collection to high-preci-

sion extraction converts
legacy liabilities into
permanent, high-purity
sovereign assets.

lurgical limit restricts safe hydrogen blending
to a mere 10 to 15 per cent in existing gas pipe-
lines. Pushing beyond the limit risks the embrit-
tlement of the pipelines and causes catastroph-
ic damage to critical industrial components
such as heavy compressors. Deep technological
breakthroughs are the only way to safely push
higher volumes of hydrogen directly into the

national gas grid for heavy industrial off-takers.
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I W The Agrarian Mandate

Bharat terminates the Rs 86 lakh crore subsidy drain by internalising

the production of green nutrients—fusing renewable power with nano-
technology to anchor absolute food security.

Amishi Mehta

harat has officially ter-
minated its tenure as
a passive consumer
of global gas. The na-
tion has internalised
the nutrient cycle and asserted its status as
a sovereign owner of its agrarian destiny. A
definitive industrial reality has replaced the
romanticised vision of the energy transition.
The Agrarian Sovereign is maturing, using
solar and wind energy to create the mole-
cules that feed the nation. Decoupling the
industrial plate from the volatile fluctuations
of West Asian and European gas markets is a
live, high-velocity transformation.
Nutrient Emancipation
Dr Mansukh Mandaviya, Union Minister for
Chemicals and Fertilisers, is orchestrating an
agricultural pivot that matches the scale of
the original Green Revolution. His blueprint

for “zero urea import by 2025” is a declaration

of fiscal independence. The strategy involves
replacing nearly 90 lakh tonnes of imported
urea with domestic green alternatives and
high-precision nanofertilisers. Mandaviya
views the fertiliser plant of the future as a mo-
lecular refinery, decoupled from the unpre-
dictability of natural gas. Success in this land-
scape allows the state to reallocate billions in
subsidy savings toward rural infrastructure
and high-velocity agricultural research.
Market Maker Catalyst

The Solar Energy Corporation of India (SECI)
has stepped into the role of the ultimate mar-
ket maker. Through the Strategic Interven-
tions for Green Hydrogen Transition Scheme
(SIGHT), SECI has successfully discovered
prices for 7.24 lakh tonnes of green ammonia
at a historic low of 355.75 per kg. This initia-
tive is a masterful move in demand consolida-
tion. By providing a 10-year purchasing guar-
antee, SECI derisks the transition for legacy

fertiliser giants. The state's strategic appara-
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Market Calibration: The Rs 17,490 crore SIGHT
Scheme discovers green ammonia at Rs 55.75/
kg, securing a decade of guaranteed offtake.
Precision Logistics: A single 500ml liquid as-
set replaces a 45kg conventional bag, maximiz-
ing absorption and erasing supply chain bloat.
Giga-Scale Infrastructure A Rs 15,600 crore
Kakinada mega-project integrating 7.5 GW of
renewables to forge one million tonnes of sov-
ereign green ammonia.

Fiscal Leverage: PM-PRANAM directly capi-

talises states that curb chemical dependency
and mandate precision nutrient management.

Sovereignty is achieved when a
pipeline crisis in Eastern Europe
no longer determines the price
of a basic meal. We are now in
the era of dominance. Nutrients
are sovereign.

tus absorbs the initial cost of green molecules,
not the individual farmer. It creates a predictable
pathway for capital to flow into giga-scale green
ammonia plants, turning the agrarian landscape
into a primary engine for the National Green Hy-
drogen Mission.

Molecular Independence

The transition from grey ammonia—derived
from natural gas—to green ammonia produced
from water and renewable power is the corner-
stone of “molecular independence”. Existing

fertiliser assets are being reengineered to accept

green feedstocks, ensuring instant scalability for
the domestic hydrogen economy. This initiative
is a rapid retrofitting of the national industrial
base. Bharat is effectively “electrifying the mole-
cule”. By using domestic wind and solar to split
water into hydrogen and combining it with nitro-
gen from the air, the nation creates a closed-loop
system for nutrient production. Such a process
eliminates the carbon shadow of Indian agricul-
ture, making our exports the cleanest in the global
market.

Nutrient Engineering

Technology is the primary instrument of this
agrarian recalibration. The deployment of “nano
urea”—a liquid nutrient with high surface area—
allows for a significant reduction in conventional
urea usage while maintaining crop yields. This is
the ultimate efficiency play. Traditional granular
urea suffers from nearly 70% nitrogen wastage
through leaching and evaporation. Nano urea
ensures that the nutrient is delivered directly to
the plant's leaf, resulting in near-total absorption.
Such a precision approach does more than save
money; it restores the biological health of the
soil. We are moving from “bulk application” to
“nutrient engineering”, a shift that mirrors the

transition from broad-spectrum medicine to
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personalised genomics.

Fiscal Correction

Correcting the fiscal imbalance is the silent
triumph of the Agrarian Sovereign. Every
tonne of green urea produced domestically is
a direct saving in foreign exchange. By decou-
pling fertiliser prices from the global gas in-
dex, Bharat shields food inflation from exter-
nal shocks. The Reserve Bank of India views
these developments as a critical pillar of mac-
roeconomic stability. The nation has achieved
true sovereignty when a pipeline crisis in East-
ern Europe no longer determines the price of a
basic meal. This fiscal headroom provides the
government with the dry powder required to
fund the next generation of industrial corri-
dors and Vande Giga Hubs.

Sovereign Legacy

The roadmap for 2035 involves the complete
decarbonisation of the agricultural value chain.
We are moving toward a future where the farm
itself becomes a micro-energy hub. Solaris-
ing agricultural pumps and integrating bio-
mass-to-green-hydrogen plants at the village
level will complete the circle of independence.
The Agrarian Sovereign is not just about fer-

tilisers.

It is about reclaiming the dignity of Indian soil.
India has moved beyond the era of survival. We
are now in the era of dominance. The mole-
cules are domestic. The nutrients are sover-

eign. The future is homegrown.

Transition green urea to rationalise the Rs
1.86 lakh-crore fertiliser subsidy burden and

eliminate fiscal drag.

Decouple food security from imported natural

gas, internalising input sovereignty within the

2026 fiscal framework.

Aggregate demand via SECI to make green

ammonia bankable, securing premium market

advantage and export dominance.







Logistics Re-Architecture.
Vande Mobility.
Kinetic Supremacy.

The 14% logistics tax is being terminated. Through a sovereign fusion of
e-highways, hydrogen hardware, and digital synchronicity, Bharat is de-

coupling economic velocity from fossil fuel dependency. This is the blue-
print for a carbon-neutral, single-digit GDP logistics reality.

Team India Front

harat is actively
eliminating its 14 per
cent burden from
logistics, proving that
the legacy era of slow,
fossil-heavy transit is extinct. In the context of
the “Global Green Wave”, this historical 14% was
not merely an economic tax; it was a massive

carbon penalty. We are ruthlessly decarbonising

the global supply chain. Nations that cannot move

goods cleanly will face insurmountable trade
barriers. We have entered the phase of kinetic
mastery. The movement of industrial assets is
now a sovereign competitive advantage, not a
friction point. As Bharat scales toward a $10
trillion economic reality, sustaining logistics costs
at a single-digit 9% of GDP is a non-negotiable
mandate.

This transition is not happening by accident. It
is being architected at the highest levels of state
and industrial capacity. Three stellar blueprints
are currently defining the macro-trajectory of this

kinetic intercept.

INDIAFRONT JANUARY 2026 27



I W Kinetic Decoupling

Architecting Grid Velocity

Nitin Gadkari, Union Minister for Road Transport
and Highways, is engineering the physical
circulatory system of the Green Wave. Hisblueprint
targets the complete eradication of the %22 lakh
crore yearly cost of fossil fuel imports. Gadkari is
moving beyond simple road construction, driving
an unprecedented 100 kilometres per day while
simultaneously upgrading 25,000 kilometres of

legacy highways.

Nations failing to move
goods cleanly will face
insurmountable trade
barriers. Bharat has
achieved kinetic suprem-
acy, completely decou-
pling our economic mo-
mentum from imported
crude oil.

The e-highway mandate is the centrepiece of his
strategy. Gadkari is actively formalising stretches

of the Delhi-Jaipur and Delhi-Mumbai corridors

with overhead solar and wind-powered catenary
lines. This allows heavy trucks to draw power
directly from the grid while in motion.

It bypasses the battery weight penalty that has
historically plagued heavy-duty electric transport.
Gadkari is creating a high-speed economic hub with
zero emissions by integrating these e-highways
with digital tolling and a multi-fuel vision.
Anchoring Hardware Realism

Dheeraj Hinduja, Chairman of Ashok Leyland, is
formalising the hardware resilience required to
populate Gadkari’s grid. His blueprint is defined
by technological realism. While the world waits for
expensive hydrogen fuel cells to become bankable,

Hinduja has spearheaded the development of the

E-Highway corridors feature overhead
catenary lines on major expressways en-
abling continuous charging for heavy-duty
electric trucks.

H-ICE integration leverages hydro-
gen-ready internal combustion engines to
provide a low-cost, immediate transition

for the heavy trucking industry.

6-Minute Heavy Swapping driven by rapid
battery swap architecture ensures 95 per
cent fleet uptime for 40-tonne trucks.
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Hydrogen Internal Combustion Engine (H-ICE)
in collaboration with Reliance Industries. This
is a masterstroke of industrial pragmatism.
H-ICE allows fleet operators to transition 19-to-
35-tonne heavy trucks to clean hydrogen using
slightly modified diesel engine architectures. It
keeps capital expenditure low and ensures rapid
market entry. Hinduja is simultaneously scaling
pure electric output, inaugurating a cutting-
edge, 5,000-vehicle capacity EV plant in Lucknow
in just 14 months. This vision ensures Bharat is
entirely self-reliant in manufacturing the precise
commercial multi-fuel assets needed for a tropical
operating environment.

Securing Maritime Nodes

Sarbananda Sonowal, the Union Minister for
Ports, Shipping, and Waterways, is anchoring
the maritime terminus of the Green Wave. His
blueprint aggressively aligns with the Maritime
Amrit Kaal Vision 2047. Far from a passive policy
document, the framework serves as a massive
%80 lakh crore sovereign mandate designed to
quadruple port capacity while forcing absolute
carbon neutrality across all major coastal nodes.
The mandate ensures that the clean momentum
generated on land is not immediately lost at sea.

If a zero-emission heavy-duty truck delivers cargo

to a port running on archaic diesel generators and
highly toxic bunker fuel, the green supply chain
is instantly broken. The port simply becomes the
new carbon bottleneck. Sonowal is terminating
this vulnerability. He is effectively sealing the
handover point between the highway and the
ocean, orchestrating a 30% reduction in carbon
emissions per tonne of cargo by 2030. His strategy
hinges on establishing “green shipping corridors”
with global heavyweights like Singapore and
Rotterdam. Domestically, he is converting V.O.
Chidambaranar, Paradip, and Deendayal ports into
sovereign hydrogen bunkering hubs. By integrating
over 12 million metric tonnes of green hydrogen-
based e-fuel capacity directly at the ports, Sonowal

is ending the traditional diesel bunkering model.

The movement

of industrial assets is a
sovereigh competitive
advantage. Sustaining
logistics costs at a sin-
gle-digit nine per cent is
a strict, non-negotiable
mandate.
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Bharat is now the primary green refuelling node
connecting the Eastern and Western hemispheres.

Execution on Ground

Policy sets the trajectory; private enterprise dictates
the velocity. The blueprints of Gadkari, Hinduja,
and Sonowal provide the framework, but the “true
kinetic intercept” is being implemented on the
ground by a new echelon of execution architects.
The logistics debate is being terminated by the
physical deployment of sovereign assets.

Mahesh Babu, the managing director of
Olectra Greentech, is orchestrating the mass
decarbonisation of Indian streets. His blueprint
replaces the diesel heart of public transit with a

high-efficiency electric pulse.

Codify Zero-Emission Freight Corridors with dedi-
cated lanes and toll exemptions. Mandate interoper-
able swapping to prevent vendor lock-in. Reclassify

hubs as core infrastructure, unlocking ultra-low-
cost sovereign capital for rapid deployment.

With a staggering target of delivering 5,000
electric buses by the close of 2026, Babu is
executing the most aggressive fleet transition in
the Global South. Olectra has already clocked
over 500 million green kilometres. Through the
PM E-DRIVE scheme, Olectra demonstrates

that high-capex green mobility is bankable at

the municipal level. The electric bus is the new
default standard.

Tube Investments Vice Chairman Vellayan
Subbiah is recalibrating the hardest-to-abate
sector: 40-tonne heavy trucking. Through Montra
Electric, a3750 crore infusion targets heavyweight
dominance. His blueprint solves the payload-
to-battery ratio via rapid battery-swapping
architecture. Executing under-six-minute swaps—
mirroring a toll plaza pass-through—Montra
eliminates crippling charging downtime. Fleets
now secure 95% uptime, proving sustainable
freight ruthlessly outcompetes diesel efficiency.
Blue Energy Motors CEO Anirudh Bhuwalka
architects the transition fuel logic. Recognising
two million trucks cannot electrify overnight,
he orchestrates the bankable LNG-to-hydrogen
bridge. A 3,500 crore, 30,000-truck capacity
Maharashtra plant cements this sovereign
statement. Activating the Mumbai-Pune corridor
as India’s first LNG logistics highway, Blue
Energy instantly slashes carbon intensity by
30%. This dual-track blueprint shields operators
from technology obsolescence while securing
the proprietary infrastructure required for
tomorrow’s hydrogen mandate.

Magenta Mobility Managing Director Maxson
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Lewis is mastering the supply chain's chaotic final leg. He
eradicates urban inefficiency by formalising green last-
mile transit for retail titans like Amazon. Clocking 2 crore
electric kilometres, Magenta proves light commercial
vehicles withstand the brutal Indian grid. His genius is a
driver-owned, driver-operated blueprint. Arming micro-
entrepreneurs with integrated charging and guaranteed
contracts makes green logistics strictly bankable. The last
mile is no longer a bottleneck; it is a definitive carbon-
neutral sprint.

Digital Synchronisation

Physical orchestration demands PM Gati Shakti. ULIP acts
as the kinetic grid’s sentient brain, fusing FASTag, GPS,
and e-way bills into one transparent data layer. Predictive
intelligence dictates the precise cargo handover from Blue
Energy heavy trucks to Montra electric tractors, and finally
Magenta delivery vans. This eradicates manual friction
and terminates dwell time at sovereign ports. We are
transmitting high-value data, not merely moving metal.
Sovereign Verdict

The mobility intercept is complete. Bharat has successfully
decoupled economic momentum from imported crude
oil. This multifuel, synchronised grid converts a historical
logistics drag into a massive capital incubator. E-highways
are charging. Maritime hubs are bunkering hydrogen. The
global green wave has achieved absolute kinetic supremacy

on Indian soil.




Storage 1s Dead,
Long Live the Kinetic
Stack.




I N Kinetic Stack Pivot

Dr Rashi Gupta outlines the blueprint to transform the battery from a

depreciating expense into a generational asset.

Amishi Mehta

ndia's energy transition has moved past

the generation phase. We successfully

built the solar parks and wind farms.

Now, the industrial challenge shifts en-

tirely to the "Intelligent Stack"—the sys-
tems that must manage this power. The market is
exploding. Installations are projected to surge ten-
fold to 5 gigawatt-hours in 2026 alone, with the sec-
tor valued at over USD 2 billion. Budget 2026 has
delivered a decisive signal: a massive 35,400 crore
Viability Gap Funding (VGF) tranche for standalone
projects, supplemented by a 31,000 crore annual
push for 24/7 clean power adoption. With Basic
Customs Duty (BCD) exemptions now extended to
capital goods for BESS manufacturing, the financial
machinery is in motion. The engineering roadmap
is the only gap left to close. Rashi Gupta, Found-
er and Managing Director of Vision Mechatronics
maps out the exact strategy required to transform
energy storage from a depreciating expense into a
generational asset.

Escaping the Heat Tax

Financial leadership rarely perceives energy stor-
age as a vital value driver. It often sits on the bal-
ance sheet as a mandatory expense—a static piece
of infrastructure installed strictly to mitigate risk.
Gupta acknowledges this hesitation but argues for
a revaluation. The battery is no longer a dormant
cost centre; it is a strategic, generational asset. The
focus shifts entirely to capital efficiency. A passive
battery system acts as a silent liability. It burns en-
ergy as heat and degrades unevenly. Gupta chal-
lenges the C-Suite directly: "If you choose a passive
system, you are essentially signing off on a 'heat
tax), intentionally burning away your margins just
to keep the lights on." Vision Mechatronics replac-
es this inefficiency with Active Balancing.

Active balancing serves as a capital preservation
tool. It dynamically redistributes charge between
cells, preventing the thermal stress that kills bat-
tery life. The investment outlasts its depreciation
schedule and retains a premium residual value.
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Deploy active balancing
protocols eliminating heat tax
to ensure capital preservation.
Mandate hybrid sodium ion LFP
storage chemistries bypassing
import dependencies. Launch

deep tech chemistry PLI

incentivising indigenous active
cell component production
establishing sovereign circular
recycling loops.

The choice is clear. Investing in advanced bat-
tery science today prevents the compound-
ed costs of mediocrity for the next decade.

Sovereignty of Sodium

Single-chemistry reliance constitutes a national
security risk. Lithium Iron Phosphate (LFP) re-
mains the global workhorse, yet the upstream
supply chain for lithium represents a geopo-
litical bottleneck. The boardroom requires a
multi-chemistry arsenal. Sodium-ion represents
the escape route. The raw materials—common
salt and aluminium—are abundant within Indian
borders. This chemistry bypasses import depen-
dencies to build a truly indigenous, bottom-up
ecosystem.

Operational reality demands hybridisation. Vi-
sion Mechatronics commissioned India’s first
MegaWatt-scale hybrid battery energy storage
system (BESS) to validate this thesis. Combining
lead-acid and lithium-ion in a single, seamless
utility-scale project showed that combining low
cost with high performance leads to a better re-
turn on investment. This strategy changes with
the 2030 roadmap. It replaces lead-acid with the
superior thermal stability of sodium-ion, leverag-
ing the energy density of LFP to create a diversi-

fied energy fortress. We secure industrial growth
against global supply shocks. Mastery of the in-
telligence of the hybrid stack defines the winner.

Energy Real Estate

The OneBox system is often described as a rural
solution. Gupta reframes it as energy real estate
for high-income investors. Gupta simplifies the
fiscal blueprint by eliminating complexity and
substituting it with a predictable Energy-as-a-Ser-
vice model. OneBox acts as a self-contained,
Al-managed asset. It converts sunshine into a
bankable cash flow with negligible operating
costs. High-Net-Worth Individuals are adopting
these systems to de-risk their operations and
slash electricity bills. IoT integration provides
real-time transparency, turning a technical com-
ponent into a transparent financial instrument.
Savvy investors now own the most valuable com-
modity of the 21st century: autonomy and power.
Diversity as Defence

India’s industrial mandate has shift-
ed from generating the electron to
mastering the intelligence of the
molecule. By bypassing lithium bot-
tlenecks through sodium sovereignty

and active balancing, we transform

energy storage from a dormant cost
center into a kinetic, sovereign as-
set that secures our national growth
against global supply chain shocks.
Precision chemistry is the final barri-
er to entry; those who own the stack
own the future of the grid. This is the
definitive transition from a passive
service model to a strategic industri-
al anchor.
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Revaluing storage as a generational
asset is a boardroom imperative. Active
diagnostics and hybridization de-risk
operations, purging passive inefficien-
cies. This is the definitive pivot from
managing liabilities to owning transpar-
ent financial instruments.

Achieving a 50/50 gender balance at Vision
Mechatronics is a safety protocol. In high-voltage
deep tech, a single oversight can be catastrophic.
Cognitive diversity acts as the strongest fail-safe.
Innovation cycles become a "360-degree audit"
when engineered by a diverse team. Female en-
gineers often prioritise long-term stability and
intuitive ergonomics. This multidimensional
perspective directly impacts safety standards.
Systems are built for the messy reality of a fac-
tory floor, not just the lab. Integrating diverse
perspectives develops robust fail-safes. As Gupta
puts it, "Safety isn't just a checkbox—it’s a culture
of care and precision that is amplified when both
genders are equally represented at the drafting
table."

Chemistry-First Approach

India spent five years learning to assemble. The
next five years require learning to invent. Bud-
get 2026’s decisive push for BESS manufacturing
is a start, but the "Deep-Tech Chemistry PLI" is
the next requirement. Fiscal support acts as the
catalyst. Incentives must target the domestic
production of active cell components—cathodes,
anodes, and electrolytes. The "Value-Addition
Wall"—the trap of merely assembling import-
ed components—needs to be shattered. This
requires a closed-loop strategy where strategic
mineral recovery from recycled cells feeds direct-
ly back into the domestic cathode supply chain,
turning waste into a sovereign raw material. A
150 per cent tax deduction on R&D for non-lithi-

um chemistries utilising local mineral wealth will
accelerate innovation. Rationalising GST to a uni-
form 5 per cent across all battery applications re-
moves fiscal friction.

The Final Calculation

The industrial mandate is no longer just about gen-
erating the electron; it is about respecting its value.
Rashi Gupta has laid the blueprint: precision diag-
nostics, sodium sovereignty, and the AI nervous sys-
tem.

We are moving from a world of "static bo es" to a
world of "kinetic stacks". For the visionary investor
and the policymaker alike, the conclusion is simple:
the technology exists to turn a depreciating cost into
a permanent, sovereign asset. The only remaining
variable is the courage to build it.
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I B Minerals Reclamation

How the 270-kilotonne urban mining blueprint is engineering the

green wave.

he industrial landscape is

undergoing a fundamental

realignment as the nation

pivots from the extraction

of finite earth to the recla-

mation of infinite molecules. Central to this transition

are the 2030 targets: the mandate to produce 5 million

metric tonnes (MMT) of green hydrogen annually and

the installation of 500 gigawatts of non-fossil fuel ca-

pacity. In the present context, these are no longer dis-

tant environmental goals. They are high-speed indus-

trial quotas. Meeting these quotas requires a massive,

unshakeable supply of critical minerals—lithium, co-

balt, copper, and rare earths. Without a secure miner-

al foundation, these national targets remain vulnera-

ble to the whims of global supply chains. Engineering

a “circular moat” transforms this vulnerability into a
definitive competitive advantage.

A circular moat is a closed-loop ecosystem where

every strategic atom—from a battery's lithium to an

electrolyser's iridium—remains within the national

Rishi Vora

economic loop. It serves as a defensive wall against
price volatility and geopolitical shocks. India safe-
guards its industrial growth from resource scarcity by
treating every end-of-life component as a high-grade
strategic reserve. Success in the next phase of the
“Green Wave” depends on the ability to master this
reclamation. India is no longer seeking to simply par-
ticipate in the global mineral trade; the nation is ar-
chitecting a self-sustaining loop that secures industrial
autonomy for the next century.

Investment data reveals the immense economic po-
tential of this transition, as urban mining emerges as
a superior alternative to traditional extraction. Recov-
ering minerals from e-waste and spent batteries offers
an ore grade that is “ten to fifty times richer” than nat-
ural deposits found in the earth. The National Critical
Minerals Mission (NCMM) has formalised this reality
with an initial 31,500 crore incentive scheme designed
to anchor the projected production of critical miner-
als in India. 270-kilotonne annual recycling mandate.
Budget 2026 further accelerates this momentum by
extending the Inter-State Transmission System (ISTS)
waivers to recycling facilities and introducing a 20%

capital subsidy for advanced hydrometallurgical
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plants. These fiscal levers ensure that the “closed-loop
economy” is built on a foundation of commercial viability
and high-velocity scaling.

Refining Leadership

Establishing a resilient midstream requires a shift from
fragmented collection to giga-scale refining. Rajat Ver-
ma, Founder & CEO of Lohum, has positioned Indian
engineering as the global benchmark for “scale-at-pu-
rity” through patented refining technologies. Lohum’s
NEETM technology achieves a recovery rate of 95% for
battery materials with a purity level of 99.5%, proving that
urban mining is a high-tech manufacturing play rather
than a waste management exercise. Domestic recovery
of high-purity chemicals reduces import dependency by
nearly a quarter, allowing the nation to bypass volatile
spot markets and secure a predictable feedstock for its
giga-factories.

Refining the black mass—the concentrated mixture of
lithium, cobalt, and nickel recovered from shredded bat-
teries—serves as the primary nerve centre of the circular
moat. Traditional recycling methods often lose significant
value during smelting, but advanced hydrometallurgical
techniques preserve the molecular integrity of the min-

erals. Establishing these high-precision refineries allows

Refining leadership is
the ultimate defense
against supply chain vol-
atility. Transitioning from
collection to high-preci-

sion extraction converts
legacy liabilities into
permanent, high-purity
sovereign assets.

India to meet nearly 30% of its lithium and cobalt require-
ments through internal loops by the turn of the decade.
Success at this scale attracts global original equipment
manufacturers (OEMs) who seek to de-risk their supply
chains and comply with tightening international sustain-
ability standards.

Rare Earth Recovery

Securing the Green Wave involves tackling the most diffi-
cult metallurgical bottlenecks, specifically the recovery of
rare earth elements required for wind turbines and electric
vehicle magnets. Nitin Gupta, co-founder and CEO of

Attero, has pioneered the blueprint for “rare earth sover-
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Scale-at-Purity Refining: Re-
covers 95% of battery materi-
als at 99.5% purity to bypass
global market volatility.

Rare Earth Resurrection: Re-
claims neodymium and dyspro-
sium to meet 70% of domestic
EV and wind magnet require-
ments.

Digital Battery Passports: En-
ables 100% material traceabil-
ity to ensure absolute compli-
ance with global sustainability
standards.

eignty” by successful-ly recovering neodymium and dys-
prosium from end-of-life electronics. India can meet 70%
of its rare earth requirements through domestic circular-
ity within eighteen months if the collection infrastructure
is codified. Recovering these elements domestically trans-
forms the wind energy supply chain from an import-depen-
dent model into a resilient, self-contained system.

The next frontier in this mission is the strategic recovery
of Platinum Group Metals (PGMs) and iridium from hydro-
gen electrolysers. As the green hydrogen economy scales
toward the 5 MMT target, the demand for these ultra-rare
catalysts will surge exponentially. Attero’s ability to refine
these metals back to giga-scale purity ensures that India re-
mains the lowest-cost producer of green hydrogen by man-
aging the entire lifecycle of the electrolyser stack. Codifying
these recovery protocols allows the nation to lead the Glob-
al South in setting circularity standards, preventing the loss
of valuable molecu-lar wealth to external processing hubs.

Cognitive Safeguards

Beyond the physical recovery of minerals, the circular

transition requires a fundamental shift in indus-trial phi-

losophy. Dr Rashi Gupta, Founder and MD of Vision Mecha-
tronics, frames the circular moat as a mission of “resource
respect”, where every electron and every atom are treated
as a generational as-set. Her perspective shifts the focus
from simple recycling to a "Resurrection Protocol", where
Al-managed diagnostics extend the economic life of com-
ponents before they reach the shredder. Gupta observes
that integrating diverse perspectives within engineering
teams acts as a critical safety audit for these high-voltage
systems. Cognitive diversity guarantees a comprehensive
risk evaluation, ren-dering accuracy in the circular econ-
omy equally dependent on human culture and chemical
engineering.

Adding second-life battery systems to the national grid

f".
A
{
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1 T—
e at the edge

of materials science.
High-precision chemical
extraction. Giga-scale
molecular recovery elim-
inates volatile foreign
feedstocks. We are refin-
ing the industrial shield

INDIAFRONT JANUARY 2026 40



A self-sustaining mineral loop is our absolute

defence. Sovereignty demands giga-scale purity
refining. Urban e-waste delivers mineral concen-
trations fifty times higher than natural extraction.

Reclaiming domestic rare earths and platinum
permanently secures our wind, EV, and hydrogen
supply chains. This transition requires diverse en-
gineering teams to execute flawless risk audits.

1

Sovereignty is no longer dug from
the earth. It is engineered from the
ecosystem. The urban mine yields
an ore grade fifty times richer than
natural deposits. Mastering the rec-
lamation of rare earths is the ultimate
defensive moat against global supply
shocks.

makes it possible to store energy for a long time in a way
that is profitable. Using used EV batteries for stationary
storage applications extends the lifecycle of the mineral
investment by an additional decade, delaying the need for
primary mining. Dr Rashi Gupta’s blueprint for Al-driven
active balancing ensures that these second-life assets per-
form with the reliability of new hardware. Establishing this
layer of intelligent management turns a depreciating cost
into a permanent, sovereign asset, securing the financial
health of the green energy sector.

The Sovereign Blueprint

Realising the vision of a “closed-loop economy” necessitates
a ruthless focus on execution and legislative enforcement.
The roadmap to 2035 is anchored by five industrial pillars:
the enforcement of the 2026 Extended Producer Responsi-
bility (EPR) targets requiring 90% recovery rates for critical

minerals; the standardisation of "digital battery passports"

to ensure full material traceability from mine to recy-
cler; the deployment of giga-scale hydrometallurgical
refineries at major maritime hubs to process imported
and domestic feedstock; the introduction of a "circular
content mandate" requiring 5% recycled minerals in all
new green hardware; and the scaling of "urban mining
valleys" that cluster recyclers with primary manufac-
turers to minimise logistical friction.

Achieving these milestones allows India to dictate the
pace of the global energy transition by controlling the
movement and reclamation of the molecule. Autono-
my over the mineral lifecycle is the ultimate defensive
moat against geopolitical supply shocks. Early movers
in circularity own the feedstock, the standards, and
the future of industrial manufacturing. Architecting
the “Mineral Shield” ensures that the “Green Wave” re-
mains a self-sustaining era of national ascendancy. Sov-
ereignty is no longer about what we extract from the
ground but what we never let go. The molecules are se-

cured. The loop is the law. The future is unshakeable.

Codify circular mandates for domes-
tic offtake. 150% R&D tax deductions
for non-lithium recycling. Uniform 5%
GST eliminates fiscal friction. Formal-

ize urban mining via NCMM to secure
the national shield.
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Dr Rahul Walawalkar,
President, India Energy Storage Alli-
ance (IESA)
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Bharats New

Cash Magnet

Bharat's strategic storage recalibration massively pro-
pels the Green Wave—quadrupling renewable impact to

anchor absolute industrial sovereignty.

istory is no longer a
valid blueprint for
Bharat’s energy fu-
ture. The legacy era
of simply scaling re-
newable capacity and hoping the grid can with-
stand the variance is over. We have entered the
“AI Power Cycle”, a high-stakes industrial shift
where electricity is the primary feedstock for a
trillion-dollar digital economy. As Bharat’s data
centre capacity surges toward 1.7 gigawatts by

the end of 2026, the requirement

Rishi Vora

for 24/7 reliability has evolved from a policy
goal into a non-negotiable industrial mandate.
The shift in the load has altered the dynamics of
the game. Al-dense racks do not tolerate inter-
mittency. Dr Rahul Walawalkar, the President
of the India Energy Storage Alliance (IESA),
recognises the present as the pivotal moment.
The assumption that renewable energy deploy-
ment is too small to affect the grid is a legacy er-
ror. Today, DISCOMs are increasingly refusing
to sign agreements for variable projects without

a storage buffer.
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Battery Energy Storage Systems (BESS) have of-
ficially graduated from “nice-to-have” pilots to

the core infrastructure of the national grid.

Monetising Stability

Walawalkar’s audit reveals that the histori-
cal lag in storage was a failure of market or-
chestration, not technology. For years, the
value of storage was not monetised—there
were no mechanisms to pay for frequency
regulation or peak capacity. That structural
gap is being terminated by the Union Bud-
get 2026, which has increased the Viability
Gap Funding (VGF) for BESS to 31,000 crore,
a nine-fold escalation from previous years.
Walawalkar argues that storage must be
treated as a grid reliability asset, not mere-
ly an energy arbitrage tool. “The most pow-
erful nudge is long-term revenue certainty,
not another short-term subsidy,” he notes.
By providing 10-to-15-year visibility through
capacity payments, Bharat is shifting the risk

The Al Power Cycle demands
electricity as industrial feed-
stock for our trillion-dollar
digital economy. Bharat is

forging a sovereign storage
fortress, replacing intermit-
tency with a sentient ma-

chine. Total Grid Command is
now nhon-negotiable.

The government's top priority
should be requiring and re-
warding Indian conglomerates
to hire or train the right peo-
ple, processes, and systems to

operate technological trans-
fers. India must also promptly
implement a talent develop-
ment plan to produce 300,000
skilled workers in ten years.

from technology to execution. This revenue
allows private capital to flow into Long-Dura-
tion Energy Storage (LDES), ensuring that the
grid can manage the massive surplus of solar

hours and the brutal deficits of evening peaks.

Material Neutrality

Bharat’s sovereignty in the Advanced Chem-
istry Cell race is defined by material neu-
trality. We are not tethering our industri-
al future to a single chemistry. While LFP
serves as the practical backbone for current
utility-scale BESS, the true "India Edge" lies
in the maturation of sodium-ion technolo-
gy. These abundant, heat-tolerant systems
are purpose-built for our tropical operating
environment. By localising sodium-ion sup-
ply chains, we hedge against critical mineral
volatility and global supply shocks. We are
choosing the right chemistry for the right
use case to ensure an unshakeable national
grid.

The Urban Mine
The formalisation of a circular economy is

anchoring strategic resilience. By 2035, the
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first major wave of electric vehicle batteries
will reach their second life. These retired as-
sets are not waste; they are urban mines. If
Bharat treats battery recycling as industrial
infrastructure rather than waste manage-
ment, recycled lithium, nickel, cobalt, and
copper can offset a significant portion of
mineral imports by the next decade.

“Countries that recycle will manage sup-
ply chain risks. Those that don't will remain
exposed,” Walawalkar warns. The National
Critical Minerals Mission is now incentivis-
ing the recovery of valuable materials from
our cities. This internalisation of the mineral
loop ensures that the transition to green en-
ergy does not create a new form of import
dependence. The molecule is recovered, re-
fined, and returned to the furnace, closing

the sovereign loop.

Global South Standard

Bharat’s NETRA architecture codifies a modu-
lar, safety-first storage standard engineered for
real-world thermal and fiscal constraints. By
mastering harsh environments—heat, dust, and
cost—this framework now serves as the sover-

eign blueprint for Africa, Southeast Asia, and

India must transition to market-based ancil-
lary services valuing millisecond response
times. Securing sovereignty requires
mandating storage as core infrastructure,

accessing low-cost financing equivalent to

national highways. This necessitates an in-

tegrated policy as energy demand hits 1800
GWh by 2047.

Storage is Bharat's cash mag-
net, converting volatile elec-
trons into high-velocity equity.
We have pivoted from man-
aging intermittency to engi-
neering our unshakeable tril-
lion-dollar foundation.

Latin America. Walawalkar’s vision pivots the
nation from technology adopter to global archi-
tect, exporting industrial expertise by standard-
ising storage design, financing, and recycling
across the Global South. We are orchestrating
a global ecosystem that synchronises R&D with
manufacturing, eliminating legacy inefficien-
cies and supply shocks.

Digital load velocity has terminated the stor-
age debate. Hardware costs are irrelevant; the
price of inaction is terminal. The grid is now
a sentient, sovereign machine buffered by do-
mestic chemistry. Intermittency is dead. India

has achieved Total Grid Command.

Data centre surges dictate high-velocity
storage deployment for the 2026 grid.

Scaling sodium-ion and proprietary IP is
mandatory for green hydrogen leadership.

NETRA converts urban mining into the
industrial standard for the Global South.

INDIAFRONT JANUARY 2026 45



t fopthe passive ob ‘% It is for the
architect of the néW economy. Th es you just
turned hold theinsig rena—the
decision-makers, the risk-takefrs; and the builders.

If you are looking for the edgé that arates the /
leader from the follower, you have@-d your hq

We curate insights for the restlgss leadership cﬁ:ss that

drives the nation forward.
I

Don't just stay informed; stay ahead. Join tHe
community that is deﬁnlng&\dla s decade.

INDIA

INFORM. INSPIRE. INVOLVE.

The Manual for India’s Industrial Ascendancy.

i

SUBSCRIBE NOW

India Front Intelligence Brief.
www.indiafront.co.in




synchronous Cadence
Sovereign Grid Mastery.

Anchoring the 118 GW pulse to deliver unshakeable industrial

certainty.
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I B Grid Sovereignty

Rishi Vora

ndia's ambition to become a
global industrial hub depends
on the absolute reliability of
its power grid. Establishing a
world-class manufacturing base
requires sophisticated energy synchronisation, de-
manding inter-regional transfer capacity scales to
118 gigawatts for seamless flow across state lines.
For a premium economy, fluctuating frequency is
an unacceptable industrial risk. To build the “Sov-
ereign Grid”, engineers must transform unpredict-
able solar and wind into a steady, high-precision
pulse, ensuring factories, data centres, and green
hydrogen hubs operate with 24/7 certainty.
Stability relies on the massive expansion of the
Green Energy Corridor (GEC). Phase II of the In-
ter-State Transmission System (ISTS) is current-
ly architecting the evacuation of 13 gigawatts of
renewable power from high-resource zones like

Ladakh. Budget 2026 has accelerated this, allocat-

ing %5.99 billion for these corridors to ensure in-
frastructure stays ahead of generation. Reaching
national goals necessitates 4.5 lakh circuit kilome-
tres (ckm) of new transmission lines. This physical
circulation system allows the nation to move mas-
sive blocks of energy with minimal loss, making

the country a single synchronous energy zone.

Managing massive renewable penetration re-
quires a shift to automated, Al-driven command.
POWERGRID has operationalised 13 renewable
energy management centres (REMCs) to serve
as the grid's brain. These centres use advanced
weather forecasting and machine learning to pre-
dict renewable generation with high accuracy. Re-
al-time data allows operators to balance the load
every few minutes, preventing industrial outages.
The Automatic Generation Control (AGC) system
sends signals to power plants every four seconds

to maintain the 50 Hz frequency band. This pre-
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581118 GW INTER-REGIONAL PULSE: ——

Architecting unshakeable grid

certainty for industrial operators. *

cision ensures the national grid remains resilient
even as intermittent renewables cross critical
thresholds.

Smart grid technologies at the distribution level
further secure industrial certainty. Al-powered
predictive maintenance identifies potential faults
in substations before they manifest as failures.
High-voltage substations are now being remotely
operated, reducing human error and increasing
response velocity. These digital safeguards allow
India to absorb variable energy without compro-
mising power quality for heavy industry. Success-
ful digital synchronisation makes India the glob-

al benchmark for large-scale grid management,

g —
BESS FLEXIBILITY BOOST:

VGF-backed deployment to monetize

i Al-driven power stability. <o

7 S

drawing investment from energy-intensive sectors
requiring absolute uptime.

Global Interconnect

Sovereignty extends beyond national borders
through the “One Sun One World One Grid” (OS-
OWOG) mandate. This vision seeks to interconnect
green grids across time zones, ensuring the sun
never sets on the Indian energy supply. Intercon-
necting with the Middle East and Southeast Asia via
high-voltage direct current (HVDC) subsea links
transforms India into a global energy orchestrator.
Leadership in OSOWOG provides a strategic fail-
safe against local weather variations, using global

geography to guarantee national energy security.
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By 2030, a $1 trillion investment potential exists
for this multi-continental energy highway. Suc-
cess requires codifying international technical
standards for seamless energy trade. By leading
the Green Grids Initiative, India is not just sharing
power; it is exporting grid management expertise.
Controlling global flows of electrons ensures the
Indian Green Wave stays a permanent, stable, and
self-reinforcing event. The grid becomes a tool of
industrial diplomacy and global market leader-
ship.

Achieving 24/7 certainty necessitates fo-
cus on four technical pillars. First: full operation-
alisation of the GEC Phase II. Second: giga-scale
deployment of Battery Energy Storage Systems
(BESS) and Pumped Hydro (PHS) to bridge the
evening solar sunset. Third: nationwide rollout of
smart meters for real-time demand management.
Finally: expansion of OSOWOG undersea cables.
The roadmap to 2035 is about moving from a re-
active system to an anticipatory one. India uses its
advanced transmission architecture and Al-pow-
ered command centres to deliver power at a level
previously unimaginable for a developing coun-
try. Autonomy over the grid’s pulse is the ultimate

competitive advantage. Early movers in grid mod-

India’s transition to a
Sovereign Energy Zone
mandates 118 GW inter-
regional synchronisation.
Integrating Al-driven

command centres

with subsea OSOWOG
leverages global
geography, securing Bharat
a permanent, unshakeable
industrial advantage.

ernisation possess the reliability standards and in-
dustrial loyalty of the world's largest companies.
Architecting the Sovereign Grid ensures that the
“Green Wave” remains a steady, unshakeable force
of national progress. The frequency is stable. The

synchronisation is perfect. The power is certain.

Deploy GEC Phase Il infrastructure for inter-
regional renewable evacuation. Operationalise
giga-scale BESS units to mandate grid stability]
Implement Al-driven smart metering for real

time demand response. Finalise OSOWOG

subsea links for global synchronisation
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I N ndia Green Wave

Global Liquidity
Bharat's Human Engine.
Green Wave Victory.

The 1:4 Green Multiplier is actively forging Bharat's giga-scale infra-

structure. Global institutional capital secures its ultimate safe haven

through our unparalleled human execution.

Rishi Vora

he financial metamorphosis of
Bharat’s industrial landscape
is no longer a projection; it is
a live, high-velocity reality.
Budget 2026 has recalibrated
the national economic engine, moving
beyond the era of simple subsidies to
establish a sophisticated apparatus for capital
creation. Decarbonisation has transitioned
from a compliance mandate to a primary

driver of institutional wealth. Central to this

shift is the instantiation of a fiscal nexus that
bridges the gap between ambitious policy
and giga-scale bankability. Success in this
new era requires a radical departure from
traditional infrastructure financing. Bharat
is now architecting a liquid competitive moat
where green assets are reclassified as the
ultimate safe haven for global institutional

capital.

V. Anantha Nageswaran, Chief Economic
Advisor, views this transition as a mission of
productive abundance. He frames the 2026

strategy as a tool for institutional discipline
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Infrastructure Risk Guarantee Fund (IRGF):
Provides partial credit guarantees to lenders, de-risking
innovative BESS and hybrid energy projects.

BESS Duty Exemptions:

Removes basic customs duty on capital goods for
lithium-ion manufacturing, lowering the cost of storage
by 10 per cent.

Green Credit Rating Framework: Standardises the
evaluation of low-carbon projects to offer a 50-75 basis
point discount on commercial debt.

Sovereign Green Bonds: Issues high-integrity,
long-duration instruments that provide a stable yield
benchmark for international pension funds.

CCUS Outlay: Allocate 20,000 crore over five years

to decarbonise hard-to-abate sectors, including steel,
cement, and refineries.

and relentless execution. Strategic alignment
of the “Green Multiplier” ensures a 1:4 capital
ratio, where every rupee of public de-risking
triggers a fourfold surge in private equity.
This fiscal leverage is the mandatory engine
required to bridge the gap between the
332,915 crore budget allocation and the %33
lakh crore total industrial requirement. The
Economic Survey 2026 underscores that the
transition is now a non-negotiable national
commitment, rooted in the preservation
of human capital and mass employability.
Achieving this target requires a state capacity
that matches the velocity of the Green Wave.
Nageswaran observes that the outcome of
this transition will not be accidental; it is the
result of foresight and a ruthless focus on

long-term national priorities.

The Global Yield Sanctuary

Gita Gopinath, First Deputy Managing
Director of the IMF, highlights that India
has emerged as a preferred destination
for global pension funds seeking long-
duration, inflation-indexed green yields.
Quality of growth now dictates the flow of
international capital. Addressing pollution
and environmental volatility is a top-tier
mission for the nation, as these factors
directly influence labour productivity
and public finances. Gopinath notes that
aligning environmental strategy with
economic policy is essential to convert
headline growth into meaningful gains in
per capita income. Establishing Bharat as
a global economic heavyweight involves
maintaining a sustained reform momentum
that transcends trade barriers. Investment in
clean energy and waste management is now
a primary engine for inclusive job creation.
Institutional gravity is shifting toward
emerging market safe havens that

demonstrate fiscal resilience. Bharat’s

Bharat'’s green transition is
not a climate gamble; it is
a ruthless execution play.
We are anchoring global
liquidity into the world’s
most sophisticated, giga-
scale human engine."
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I N India Green Wave

2026 has addressed the issue by exempting
basic customs duty on capital goods for
battery energy storage systems (BESS).
Lowering the upfront costs of manufacturing
lithium-ion cells directly enhances the tariff
competitiveness of storage projects. Sinha
observes that de-risking innovative storage
and hybrid projects is essential to strengthen
the national grid. Establishing bankable
offtake agreements and streamlining
land access remains the final frontier for

execution excellence.

Vibhuti Garg, Director (South Asia) at
IEEFA, observes that the 2026 Budget
provides strong fiscal signals, even as
support remains fragmented in key niches.
Substantial increases in allocations for PM
Surya Ghar Muft Bijli Yojana strengthen
the decentralised energy base. Scaling the
National Green Hydrogen Mission requires
the disbursement of incentives only after
production capacities are fully operational.
Gargnotesthatthe restructuring of the Power
Finance Corporation (PFC) and REC will
result in a quantum jump in NBFC lending
to the sector. High-velocity capital flow is the
only way to meet the $400 billion investment

requirement for the 2030 targets.

The Green Capital Hub
Realising the vision of a “green capital
hub” requires a relentless focus on market

depth and liquidity. The integration of

The 1:4 Green Multiplier is no
spreadsheet theory. Itis the
physical manifestation of
Bharat’s engineering talent
weaponising global liquidity
into unshakeable sovereign
yield

carbon markets, sovereign green bonds, and
advanced risk-sharing instruments anchors
the roadmap to 2035. Future iterations
of the fiscal framework will likely move
beyond simple tax exemptions to include
sophisticated derivatives for hedging energy
prices. This level of financial sophistication
provides the predictability required for
multi-decade infrastructure investments.
Early moversinthe green finance theatre will
dictate the terms of the global energy trade.
Every rupee de-risked is a unit of industrial
power secured. The capital is in motion. The

nexus is closed. The future is bankable.

The 1:4 Green Multiplier positions Bharat
as a premier Yield Sanctuary for infla-
tion-indexed assets. De-risking storage
and restructuring NBFCs provide the
$400 billion depth required for transition.
Maintaining the 4.4 per cent fiscal deficit
target ensures the sovereign stability nec-
essary for long-term global bets.
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commitment to a 4.4% fiscal deficit
target provides the necessary stability
for large-scale infrastructure bets. Gita
Gopinath’s perspective underscores
that the next phase of growth depends
on the ability to sustain environmental
quality alongside industrial scale. Global
geopolitical blocs are fragmenting, but the
demand for high-integrity green assets
remains universal. Capturing this demand
requires a sophisticated understanding of
how environmental risks intersect with
macroeconomic stability. Success in this
theatre allows the nation to lead the Global
South in setting the new standards for

sustainable wealth.

The Risk Recalibration

Dinesh Kumar Khara, former Chairman
of the State Bank of India, observes
that the banking sector has undergone
a fundamental shift in risk assessment.
Trust remains the primary currency of
the financial system. Establishing the
Infrastructure Risk Guarantee Fund (IRGF)
in Budget 2026 provides the partial credit
guarantees required to lower the cost of
capital for innovative storage projects.
Khara notes that banks are now delinking
incentives from volume-based targets to
focus on the persistency and quality of green
assets. RBI's new guidelines on acquisition
financing and broker funding are pragmatic
steps to curb speculation while fostering

deep financial market development. High-

precision risk management ensures that
the banking system stays resilient in the
face of rapid technological disruption.
Acquisition financing norms allow for a
welcome structural change, keeping strategic
deals within the domestic banking loop.
Pragmatic instructions from the regulator
permit the refinancing of leverage, a move
that accelerates the consolidation of the
renewable sector. Dinesh Khara observes
that the intent of these reforms is to ensure
the “right financing” reaches the right
industrial  players. Stronger customer
protection and tighter conduct standards
reinforce the trust required for long-term
project finance. Adapting to these tighter
standards while leveraging new financing
opportunities is the hallmark of a mature,
high-income economy. The resultis abanking
system that acts as a stable foundation

for the trillion-dollar energy transition.

Project Bankability and Velocity

Sumant Sinha, founder of ReNew, identifies
the reduction of debt costs as the critical lever
for reaching giga-scale milestones. Access to
long-term, low-cost financing is the backbone

of the renewable energy transition. Budget

Rationalise GST across the green hy-
drogen value chain for immediate cost
parity. Deploy a "Green Interest Sub-
vention" for MSMEs to decentralise
capital. Mandate BRSR Core adoption
for all listed entities to secure capital
ownership.
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Gigascale Nucleus
Nntegrated Fusion

Vande Green Hegemony.

The romantic phase of the energy transition has
matured into a definitive industrial reality. The
early era of dispersed solar farms connected by
long-distance transmission has evolved into a so-
phisticated logic of “industrial concentration". The
sector has graduated from “Project Development”
to “Territorial Possession”. The mandate now ex-
tends beyond transmitting power across the sub-
continent; the objective is to capture it, bundle it,
and fuse it into a single, sovereign giga-cluster. In
this new landscape, the molecule does not travel.
The factory is built inside the furnace.

This shift represents the instantiation of industrial
dominion. Co-locating the entire green value chain
within a unified footprint eliminates the legacy bot-
tlenecks of transmission loss and logistical friction.
Success in this sphere ensures that Bharat possess-
es the most cost-competitive industrial engine on
the planet.

Gurdeep Singh, Chairman and Managing Direc-
tor, NTPC, stands as the primary architect of this

transformation. His blueprint for the Pudimada-
ka Green Hydrogen Hub in Andhra Pradesh rep-
resents a ¥1.85 lakh crore commitment to industri-
al permanence. This nexus integrates 20 gigawatts
of dedicated renewable capacity with a production
engine capable of delivering 1,500 tonnes per day
(TPD) of green hydrogen.

Singh views this project as the logical evolution of
the thermal power giant. He is leveraging the scale
of a legacy utility to “firm up” the intermittency
of the Green Wave. By bundling solar, wind, and
pumped hydrogen into a single “plug-and-play”
cluster, NTPC provides heavy industry with abso-
lute operational uptime. The giga-hub model solves
the fundamental challenge of renewable energy:
reliability. By physically placing the electrolyser—
the machine that splits water into hydrogen—next
to the power source, the facility bypasses the na-
tional grid entirely. Such a “zero-loss” integration
saves the 15-20% of energy typically lost during
transmission, converting efficiency directly into
margin.
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Vineet Mittal, Chairman, Avaada Group, offers the
“Sand-to-Molecule” mandate. This strategy replac-
es traditional reliance on global supply chains with
total domestic ownership. His plan for the Gopal-
pur Industrial Park calls for the energy stack to be
fully vertically integrated. The process begins with
manufacturing the polysilicon and wafers and ends
with producing the final green ammonia molecule.
Mittal argues that true sovereignty lies in “Molecu-
lar Closure”. This concept dictates that every input
capability must be owned domestically. Avaada’s
strategy creates a defensive moat against global
commodity shocks by controlling the manufactur-
ing logic of the hub itself. Operating in this “Island
Mode” ensures that the cost of the final molecule
is determined by domestic efficiency rather than
foreign volatility. Owning the supply chain allows
Bharat to decouple its energy security from exter-
nal geopolitical fluctuations.

Subramanian Sarma, Whole-time Director (En-
ergy), L&T, anchors the engineering reality of
these giga-clusters. As the builder of the world’s
largest hydrogen infrastructure, Sarma’s blueprint
focuses on the “Execution Moat”. The transition
from policy to production requires a mastery of
high-complexity engineering, procurement, and
construction (EPC). L&T’s mandate involves the
fabrication of gigawatt-scale electrolysers and the
digital integration of the entire molecular flow.
Sarma views the Giga-Hub not merely as an asset,
but as a precision machine that must operate at
99.9 per cent reliability. His focus on “productive
decarbonisation” shifts the narrative from environ-
mental compliance to hard industrial engineering.
Such a level of technical rigour is essential. Han-
dling high-pressure hydrogen requires a safety
and precision standard that far exceeds traditional
power generation. L&T’s deployment of advanced
digital twins allows for the real-time monitoring
of every valve and compressor, ensuring that the
physical asset matches the financial model.

Pudimadaka Nexus: Co-locating

20 GW RE with 1,500 TPD hydrogen
to eliminate transmission bleed and
maximise industrial margin.

Sand-to-Molecule: Vertical integra-
tion ensuring total domestic owner-
ship from solar wafers to ammonia
storage within the sovereign loop.

Execution Moat: High-precision EPC
delivering thermal-grade reliability for
gigawatt-scale hydrogen hubs.

Maritime Intercept: Transforming
ports into green bunkering stations
to capture the 5 MMT global export
horizon.

Energy Bundling: Technical mandate
combining solar, wind, and storage
into a single, firmed power product for
heavy industry.

Ashwani Dudeja, the Group President, ACME
Group, stands out as a pioneer in the global export
industry. Having secured the first major green am-
monia offtake agreement with Japan’s IHI Corpora-
tion, Dudeja’s blueprint focuses on the “commercial
horizon”. His strategy secures long-term, fixed-
price contracts, rendering the giga-hubs financially
viable even before they lay their first foundation.

Establishing the “Odisha-to-Tokyo” green corridor
proves that Indian hubs can compete globally based
on landed costs. Dudeja’s approach validates the
commercial logic of the hub model: build at scale,
secure the trade route, and anchor the export mar-
ket. The ability to sign these binding agreements
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signals to global finance that Indian green hydro-
gen is a tradable commodity, not a speculative
venture. It transforms the giga-hub from a con-
struction project into a revenue-generating asset
from day one.

Port Refineries

Sarbananda Sonowal, the Union Minister for
Ports, Shipping, and Waterways, anchors the
maritime aspect of this sovereignty. Under the
Maritime Amrit Kaal Vision 2047, the nation’s
ports are being re-engineered. They are evolving
from “passive logistics gateways” to “active energy
refineries”.

Sonowal’s mandate involves the creation of “green
shipping corridors" that connect Bharat’s gi-
ga-clusters to the global market. Developing the
%76,000-crore Vadhvan Port and dedicated green
bunkering hubs at Deendayal and Tuticorin al-
lows the nation to define the terms of the global
maritime transition. Possession of the “molecule
moat" ensures that the value of the green hydro-
gen produced in the hinterland is captured at the
port gate. This infrastructure shields domestic
margins from predatory global discounting. Ports
are no longer just transit points; they are now val-
ue-added centres where green ammonia is stored,
blended, and fuelled for the next generation of
global shipping vessels.

Dr Praveer Sinha, CEO and MD of Tata Power,
champions the concept of the “decentralised
giga-cluster”. He argues that the future of com-
petitive manufacturing lies in private industrial
houses building their own sovereign energy eco-
systems. Tata Power’s move toward providing
Firm and Dispatchable Renewable Energy (FDRE)
is the ultimate execution play.

Sinha’s blueprint focuses on eliminating the “heat
tax” on industry by delivering 24/7 clean power
at a fixed, long-term tariff. FDRE combines solar,
wind, and battery storage to provide a constant
flow of electricity, mimicking the reliability of a
coal plant without the carbon. This level of pre-

A "hub access mandate”
grants SMEs utility infrastruc-
ture leverage. Rationalised
land conversion accelerates
“materialisation’. Hub Sover-

eignty necessitates coastal de-
salination to secure production
water, decoupling industrial
demand from agriculture.

dictability is the primary instrument in Bharat’s ef-
fort to replace the Global North as the world’s high-
tech production floor. Industries such as steel and
cement require constant power; intermittent solar
is insufficient. Tata Power’s model bridges this gap,
ensuring that green energy can power the heaviest
industrial loads without interruption.

The consolidation of these hubs marks the end
of “green extractivism”, where emerging nations
merely export raw molecules. Bharat is now fo-
cused on the high-value upstream—manufacturing
the electrolysers, the fuel cells, and the high-preci-
sion chemistry within the hub itself. Establishing
this “industrial nucleus” allows for the immediate
conversion of green hydrogen into green ammonia,
green urea, and sustainable aviation fuel (SAF). Ev-
ery metre of pipe and every tonne of storage with-
in the cluster adds to the national balance sheet of
intellectual and physical property. The roadmap to
2035 is no longer a set of targets; it is a physical in-
ventory of assets. The hubs are locked. The posses-
sion is absolute. The machine is in motion.

Industrial concentration eliminates logis-
tics friction. Molecular closure protects
against global volatility. EPC mastery ce-
ments engineering as a sovereign asset.
Co-location's 20% efficiency multiplier
establishes Bharat as the world's premier
industrial engine.
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Engineering the 5 MMT midstream spine.

Commanding the global molecular trade corridors.

Team India Front

ndia's evolution into a global energy pow-
erhouse reaches its most critical phase
as the nation successfully engineers the
midstream infrastructure required to an-
chor the green hydrogen economy. Estab-
lishing a 5 million metric tonne production capac-
ity by 2030 necessitates a physical nervous system
capable of moving a notoriously difficult molecule
to contain. Recent milestones demonstrate that
India is no longer just a participant in the green
energy space; the nation is defining the technical
and logistical standards for the entire planet. Suc-
cess in this sector transforms the energy transition
from a series of high-level goals into a tangible,
high-velocity industrial reality. Strategic leader-
ship in logistics ensures that India remains the

most cost-competitive hub for green molecular

exports, securing a definitive advantage in the
emerging global trade corridors. The presence
of direct authority from the captains of industry
provides the necessary commercial weight to
this roadmap. TV Narendran, CEO & MD of Tata
Steel, notes that transitioning from coal to gas to
hydrogen represents a complex challenge that
requires a solution beyond a simple “silver bul-
let”. His perspective underscores that the jour-
ney has started in earnest, and the industry is
already moving from experimental trials toward
giga-scale infrastructure. Minister Hardeep Singh
Puri echoes this sentiment, observing that India’s
next big energy leap is already here, with the na-
tion poised to become a global champion in pro-
duction and exports. These leadership insights
frame the logistics spine as a pillar of energy
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security and economic competitiveness.
Metallurgical Moat

Solving the challenge of hydrogen transporta-
tion begins with a breakthrough in material sci-
ence. Standard steel pipelines face a structural
risk known as hydrogen embrittlement—a process
where hydrogen atoms penetrate the metal lattice,
causing it to become brittle and prone to cracking
under high pressure. TV Narendran has positioned
Indian engineering at the forefront of this solution
by overseeing the development of India’s first hy-
drogen-compliant API X65 grade steel pipes. “The
industry is growing, and we need to transition to
greener process routes,” he observes, highlight-
ing that steel itself will be essential for the transi-
tion to hold solar panels, windmills, and pipelines.
These Electric Resistance Welded (ERW) pipes
are designed to transport 100 per cent pure gas-
eous hydrogen at high pressures of up to 100 bar,
surpassing the metallurgical limits of existing gas
grids. Achieving this milestone entirely in-house
allows India to manufacture the critical hardware
of the green economy without relying on expensive
international technology transfers. Proprietary en-
gineering of this calibre ensures that the “logistics
spine” is built on a foundation of “indigenous intel-
lectual property” and “industrial resilience”.
Industrial demand for hydrogen-compliant steel is
projected to surge to 350,000 tonnes over the next
five to seven years. Tata Steel’s ability to deliver
these specialised grades domestically provides a
significant cost advantage for the rollout of national
pipeline networks. High-pressure testing conduct-

ed by globally recognised agencies confirms that

“Indian steel meets the most rigorous safety and
operational standards in the world.” Establishing
this metallurgical moat allows the nation to scale its
midstream infrastructure with confidence, know-
ing that the physical pipes are engineered for de-
cades of safe, high-capacity operation. Integration
Integrating these advanced pipes into the national
gas grid is the first step toward a seamless, nation-
wide hydrogen highway.

The Maritime Nerve Centre

The next layer of logistical sovereignty comes from
transforming the Indian coastline into a series of

integrated green hydrogen hubs. Hardeep Singh

Deploy indigenous hydro-
gen compliant APl X65
steel pipelines ensuring
structural resilience along-
side strategic maritime
hubs Kandla Paradip. Op-

erationalise giga scale Pu-
dimadaka hub integrating
renewable generation with
molecular production se-
curing sovereign global
green shipping corridor
dominance.
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Puri has identified the development of mari-
time hubs at Kandla, Paradip, and Tuticorin as
the primary anchors for India’s export ambi-
tion. “India is building trust in every molecule
of hydrogen,” the minister states, pointing to
the Green Hydrogen Certification Scheme as
a mechanism to ensure exports carry unques-
tioned commercial weight. These ports are
evolving from traditional gateways into pro-
duction-and-export powerhouses. Deendayal
Port in Kandla has already allocated 3,400 acres

of land to industrial giants for the production

Our 5 MMT midstream spine is a
metallurgical mandate. Forging
high-pressure APl X65 corridors
dictates the technical standards
of global molecular trade. Oper-
ationalising Kandla Paradip hubs
via sovereign hub-and-spoke net-
works. India commands the route.
We own the molecule. Infrastruc-
ture velocity is absolute. This ki-

netic intercept is now secured.

of over 5.5 million tonnes of green hydrogen and
green ammonia. Developing integrated ecosystems
where production, storage, and shipping occur in a
single location eliminates the cost and complexity
of long-distance inland transport.

Strategic positioning along the world’s most criti-
cal trade routes gives Indian maritime hubs a geo-
graphical edge that few other nations can match.
Paradip Port on the east coast serves as the primary
gateway to the high-growth markets of ASEAN and
East Asia, while Kandla on the west coast connects
India directly to the energy-hungry economies of
Europe and the Middle East. Ensuring that these
ports are hydrogen-ready involves more than just
storage tanks; it also requires the installation of spe-
cialised bunkering facilities and the electrification
of port operations. V.O. Chidambaranar Port in Tu-
ticorin is already leading this transition with a pilot
green methanol bunkering facility and dedicated
electrolyser zones. Orchestrating these maritime
nodes into a unified export spine allows India to
define the pace of the global molecule trade.
The Hub-and-Spoke Blueprint

His blueprint for the 31.85 lakh crore Pudimadaka
Green Hydrogen Hub near Visakhapatnam serves
as the model for giga-scale integration. A facility
of this scale integrates 20 GW of renewable energy

capacity with advanced alkaline electrolysers to
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Integrated maritime
hubs act as the
definitive high-pressure
Intercept. Solar photons
converted into liquid

sovereign power secure
our 5 MMT mandate.
This giga-scale
architecture is now a
locked national asset.

produce 1,500 tonnes of green hydrogen per
day. Co-locating the generation of renewable
power with the manufacturing of green mole-
cules solves the primary problem of transmis-
sion loss and grid congestion. Building dedicat-
ed pipeline corridors that link these giga-hubs
to deepwater terminals ensures a zero-loss
transmission of energy from the solar farm to
the ship’s hull.

Scaling this model across the country requires

a sophisticated hub-and-spoke network that

connects remote renewable-rich zones to industri-
al clusters. The Pudimadaka project demonstrates
how large-scale utility players can transition from
being power generators to being molecular logis-
tics masters. Success at this scale attracts interna-
tional investment by providing a clear, bankable
pathway from production to offtake. Designing
these hubs as self-sufficient energy ecosystems
allows India to offer the lowest landed cost of
green hydrogen in the world. Execution of this

blueprint turns the vast geography of India into
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a competitive asset, ensuring that every solar
photon captured in the hinterland is efficient-
ly converted into a high-value export at the

coast.

Delivery of the National Green Hydrogen Mis-
sion reaches its zenith through a relentless fo-
cus on infrastructure velocity, transforming
2026 into the definitive year of execution. Real-
ising the 2030 ambition involves a sophisticat-
ed, multipronged architecture that has moved
beyond pilot phases to giga-scale realities. Stan-
dards for engineering high-pressure hydro-
gen pipelines have been set to ensure they can
work together across the country. With support
from the Petroleum and Natural Gas Regulatory
Board (PNGRB), its plan for 2026 to upgrade the
existing 35 strategic maritime hubs at Kandla,
Paradip, and Tuticorin has been successfully
implemented as integrated production and ex-
port zones, effectively positioning India as the
primary refuelling station for the Rotterdam-In-
dia-Singapore green shipping corridor. Estab-
lishing dedicated hydrogen valleys—innovation

clusters that co-locate electrolyser production

with industrial offtakers in the steel and fertilis-
er sectors—has turned the geographical distance
between supply and demand into a competitive
moat. Using a single financial plan, which includes
extending the waiver for Inter-State Transmission
System (ISTS) charges until 2030, has helped secure
the expected I8 lakh crore in private investment.
Simplification of the logistical chain ensures that
green molecular energy moves with the same com-
mercial ease as natural gas, removing the final bar-

rier to mass industrial adoption.

To secure industrial dominion, Bharat must exe-
cute five milestones: standardising the high-pres-
sure gaseous grid, commissioning the Pudimadaka
and Kandla gigahubs, deploying a 200-km dedicat-
ed pipeline, activating maritime bunkering, and
integrating domestic electrolyser supply chains.
Architecting this logistics spine ensures India
dictates the global energy order from terminal to
tank. Autonomy over the molecule remains the
ultimate competitive advantage. Infrastructure
leaders own the markets and the standards, posi-
tioning Bharat as the primary engine of the global

energy transition.
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Power Secured.
Now We Bulld

Amishi Mehta, Co-founder and COO, India Front

Mastering the molecule is our imperative.
This edition mapped physical reality. The
sovereign green transition is locked. Bharat
has secured its energy baseline. Giga-
scale ammonia is operational. We execute
the 500 GW roadmap—a 333 lakh crore
capital blueprint. Grid synchronisation
provides the pulse. Storage is no longer
an expense. It is a kinetic asset fueling
Al cycles. Indigenous sodium-ion
ecosystems guarantee grid bankability.
This calculus is domestic. We erased agrarian
subsidies with precision nano-nutrients.

We built circular defensive walls. Mining

e-waste secures critical minerals. We
reclaim rare earths. We do not negotiate.
Maritime pipelines and high-velocity
freight form our midstream spine. A
South-South shield dictates trade terms.
Securinggridsisonlyhalf theequation. Raw
megawatts demand a sovereign industrial
base. Power is secured. Forging physical
infrastructure is the next mandate. We
must build the machines. Our next edition
pivots to this exact frontier. We dissect
High-Tech Manufacturing. The objective is
absolute. We convert a massive consumer

market into the world’s premier factory.
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The world is loud, and business i@chaotic.
While others are busy chasing th®e headlines
of what happened yesterday, welare focused
on the blueprints for tomorrow.

India Front is not a ledger o*év ts; itisa
playbook for execution. We etit rough the
Clutter to bring you the raw strat@gies from
the minds shaping the nation: believe
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information; it is about ﬁndlng ¢ +ty

No fluff. No speculation. Just theé , =Te
strategy of dscent. This is not ne his is
intelligence. A
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The Manual for India’s Industrial Ascendancy.




INDIA'S
DECADE:

We are standing at the edge™i§
of a historic transformation. *:
The old rules are being
rewritten, and new empires
—arebeing forged right now.
~—From policy to practice,
from concept to concrete,
the story of India’s rise is
the most exciting narrative
in the global economy.
But opportunity favors the®
prepared.
India Front exists to ensure ’ :
you understand the forces
at play before the rest of
the world catches up. Don't

ol "
watch the revolution from t \]
sidelines. Master the trends! '

own the future. .

Where the Future Gets Built.
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