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Flight Risk

Securing India's Drone Battery Ecosystem — from Strategic Dependencies to
an Industrial Opportunity

Free Condensed Edition

A 14-page brief drawn from the full ~150-page strategic-intelligence report and its companion Excel data
pack. This edition sets out the core finding, the dependency, the opportunity and the decision. The full report
goes far deeper — see the final page.

Who should read this: defence and civil drone OEMs, battery and BMS founders, investors and family offices, and
policymakers in MoD, MeitY, DGCA and NITI Aayog.

The core finding

Of every INR 100 of value an Indian drone OEM earns, more than INR 50 leaves the country for a
concentrated, overwhelmingly Chinese, battery supply chain. India scores just 30 out of 100 on the Drone
Battery Sovereignty Index (DBSI) — last among the major battery nations. But the shape of that score
matters more than the number: India already leads at the pack and software layers, where margin and
defensibility concentrate, and is critically exposed only at the mineral, material and cell layers upstream.

The strategic conclusion is counter-intuitive. India does not need to win cell manufacturing first to start
winning. The fastest, highest-return move is to capture the intelligent layer — battery-management systems,
analytics, certification and recycling — where value capture jumps from roughly 5% to 35—-40% without first
solving cell independence. Cell and material sovereignty are a parallel, longer-horizon national programme,
not the first cheque an investor writes.
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India Drone Battery Market Forecast, 2025-2035
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Source: Techadyant Labs market model (modelled).

India's drone-battery market is projected to reach about USS10.8 billion by 2030. (Modelled.)

Three findings frame everything that follows: the dependency is real and concentrated; the value India can
capture sits downstream, not in the cell; and the window to act is the next twenty-four months. This brief
walks through each in turn, then sets out what a government, an investor and a founder should do about it.
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Why the battery decides the drone race

Drones have become decisive infrastructure — for defence readiness, agriculture, logistics, mapping and
disaster response. The lesson of recent conflicts is that cheap, attritable drones now shape battlefields, and
that the side which can resupply energy fastest wins. Their single point of failure is energy. A drone's
airframe and software can be Indian; if its battery cannot be sourced, the platform does not fly. Energy, not
airframes, is where the strategic vulnerability and the economic value both concentrate.

The binding technical requirement is not energy density alone but high-rate (high-C) discharge — the ability
to deliver power violently and instantly, often at 15-25C, without voltage collapse or thermal runaway. A
high-energy cell and a high-power cell are different electrochemical animals with different electrodes,
electrolytes and safety profiles. This is precisely the cell class India does not make, and the EV-focused PLI
scheme — designed to reward energy density for electric scooters and grid storage — does not reward.

The cell is roughly 60% of a pack's cost and is essentially 100% imported. The remaining 40% — the
enclosure, thermal management, high-current connectors, BMS firmware, state-of-health analytics,
integration and certification — is where India can compete today. Understanding exactly where that 40% sits
is the difference between assembling drones and building an industry.

The $1,000 Battery Teardown — A Value-Capture Analysis
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Source: Techadyant Labs BoM model for a representative 1 kWh high-performance defence drone pack.

Where the money goes in a representative 1 kWh defence drone pack: ~60% is the imported cell; ~40% is capturable in India.

The dependency: a China chokepoint

China controls roughly 78-84% of the lithium-ion cells and permanent magnets the Indian drone fleet
depends on, by customs value. Concentration, not price, is the risk. A single administrative export halt — no
formal ban required, just a quiet stop under dual-use rules — could idle commercial and defence drone lines
within weeks. High-C drone cells have a brutal 100—200 cycle life and almost no domestic buffer stock exists;
forward-deployed reserve packs, already degraded by high-altitude cycling, would begin to fail first. No
alternate supplier can replace China at scale today; diversification through Taiwan (Molicel) and Korea buys
time, not sovereignty.
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The opacity is itself part of the finding. Customs data can prove the dependence — the value of finished
drones imported under the 2022 ban is negligible, while the value of imported parts and cells runs into the
hundreds of millions of dollars — but it cannot prove end-use, because a drone motor and a washing-
machine motor share an HS code. The traceability gap is a national-security problem as much as an economic
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Figure 3.1
The Rupee Trail — Where INR 100 of Drone Value Flows
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Source: Techadyant Labs value-flow model. Ribbon width is proportional to value; over INR 50 leaves India per INR 100 of OEM revenue.

The Rupee Trail: for every INR 100 of Indian drone value, over INR 50 is repatriated to a concentrated Chinese supply chain.
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Why this keeps happening — and how to break it

India has seen this film before. In semiconductors, the country supplies a large share of the world's chip-
design talent yet fabricates almost none of its own silicon, because demand was never aggregated and
capital never sustained. In solar, India built tens of gigawatts of module-assembly capacity while remaining
dependent on imported cells, wafers and polysilicon — a near-exact analogue of the drone-battery trap. In
telecom, networks ran for two decades on imported equipment until trusted-source rules arrived, late and at
cost.

The through-line is structural, not accidental: India repeatedly wins the layer that rewards talent and
integration and loses the layer that demands patient capital and demand aggregation. The drone battery is
small enough to fix and strategic enough to matter — the right place, and the right moment, to break the
pattern. Doing so means owning the intelligent layer now and aggregating defence demand deliberately to
pull cell manufacturing into existence, rather than celebrating pack assembly as if it were sovereignty.

The policy gap

India's flagship battery policy — the PLI scheme for Advanced Chemistry Cells, with an outlay of about INR
18,100 crore — is a landmark intervention aimed at gigafactory-scale, energy-dense EV and grid cells. By that
very design it steers successful bidders away from the low-volume, high-power cells drones need. A 5 GWh
minimum commitment is the mortal enemy of a drone-battery segment whose entire annual cell demand is
a fraction of that. The result is a market failure by design: the most strategically sensitive cell in the country
falls into the gap between the scale the scheme demands and the performance the application requires.

The Policy Gap Matrix — The Unserved Strategic Quadrant
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Source: Techadyant Labs policy assessment. Bubble size indicates relative market scale

The Policy Gap Matrix: aviation-grade high-C cells sit in an unserved strategic void.
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The opportunity: capture the intelligent layer

The addressable prize is about USS10.8 billion by 2030 across defence, agriculture, logistics and mapping.
The investable near-term pools are not the cells; they are the intelligent and service layers, where Indian
firmware, analytics and certification IP are defensible under Indian jurisdiction and reach software-like
margins. The table below shows the near-term pools as ranges; all are Techadyant Labs estimates.

Opportunity pool Base (INR Cr) Margin band Horizon
Smart BMS & analytics 3,200 28-35% Now
Battery recycling 2,500 20-26% Now
Thermal & high-altitude IP 1,500 22-28% Now
Testing & certification 1,200 32-38% Now
Sodium-ion (build-ahead) 3,000 — 3-5yrs

Asset-light intelligence and certification deliver the highest returns at the lowest capital. A smart-BMS
venture can reach roughly 28% IRR on INR 25-55 crore of capital; a certification lab roughly 24% on INR 10—
14 crore; a certified pack integrator roughly 20% on INR 8 crore. A 1 GWh cell plant, by contrast, is an INR
590-1,100 crore, ~14% IRR national bet — patient capital, not a venture cheque. The strategic point is that
India can reach the high-margin band of this market without first solving the hardest, most capital-intensive
problem.

The certification moat

Every drone battery is a latent incendiary device that must survive a gauntlet of abuse and environmental
tests before it can fly. India's lab capacity for the electrical and thermal-abuse end of that gauntlet —
overcharge, forced over-discharge, thermal-runaway propagation — is thin. That capacity gap is not only a
public problem; it is a private-sector opportunity. A certification business is an annuity, regulatory-moat play:
every OEM selling into the Indian market must pay for testing, and the first mover helps shape the standard.
The same logic applies to a security-cleared recycling reserve, which turns end-of-life defence packs into a
sovereign mineral asset.
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Figure 7.1
The Certification Gauntlet — DGCA | EUROCAE ED-301 Battery Testing
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Source: Techadyant Labs. India's lab capacity gaps in electrical and thermal abuse testing are the certification opportunity.

The certification gauntlet: India's lab gaps in electrical and thermal abuse testing are the opportunity.
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Two frameworks for the decision

The full report introduces two original frameworks that turn this argument into numbers a board can track.
The Drone Battery Sovereignty Index (DBSI) scores a country 0—-100 across the six value-chain layers, where 0
is total import dependence and 100 is full sovereign capability. India's composite of 30 is built on strong
packs and software — a far better starting position than 30 built on minerals alone, because the downstream
layers are where margin and defensibility concentrate.

Figure BB-1
Drone Battery Sovereignty Index — Global Ranking
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Source: Techadyant Labs DBSI model. Composite of six value-chain layers; 0 = fully import-dependent, 100 = fully sovereign.

Drone Battery Sovereignty Index: India trails the field but leads at the pack and software layers.

The Readiness Model defines five levels of value capture, from assembly to cell sovereignty. India today sits
between Level 1 and Level 2 — it assembles, and is beginning to certify and integrate. The near-term prize is

Level 3, the intelligent energy systems provider, where value capture jumps from roughly 15% to 35-40%
without requiring cell independence first.

Flight Risk - India's Drone Battery Ecosystem - Free Condensed Edition - © 2026 Techadyant Labs



Figure FW-2

Drone Battery Readiness Model — Five Levels of Value Capture
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Source: Techadyant Labs readiness model. Value-capture share is the integrator's share of pack system value at each level (modelled).
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The Readiness Model: India's near-term target is Level 3, the intelligent energy systems provider.
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Four scenarios to 2035

Governments and boards commission studies not for consensus forecasts but for structured ambiguity. Four
futures to 2035 turn on a single variable: whether India invests in the layers it can build — intelligence,
certification, recycling — or waits to solve cells first. The Drone Battery Mission case captures the most value
and the most strategic autonomy; continued dependence captures the least.

Scenario \ TAM 2035 ‘ Imports Jobs Autonomy

A — Dependence INR 42,000 Cr INR 28,000 Cr 120,000 Medium
continues

B — Managed INR 38,000 Cr INR 15,000 Cr 145,000 Medium-High
diversification

C — Drone Battery INR 50,000 Cr INR 4,000 Cr 210,000 Very High
Mission

D — Sodium-ion INR 47,000 Cr INR 6,000 Cr 175,000 High

leapfrog

The difference between the best and worst case is not the size of the market — it is how much of it India
keeps, how many jobs it creates, and whether its drone fleet can fly without a foreign veto.
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What to do: sequence capital by readiness

Sequence capital by readiness, not by ambition. Phase 1 (0-2 years) monetises the intelligent layer India
already leads — smart BMS, certification labs, certified pack integration. Phase 2 (2-5 years) builds the moat
in recycling, thermal IP and a sodium-ion pilot. Phase 3 (5—10 years) earns sovereignty in materials and cells.
Value capture rises from ~5% to 65—75% across the three phases.

Sequence capital by readiness: asset-light intefligence first, materials and cells last.

Phase 1

0-2 years

Capture the intelligent layer

* Smart BMS & analytics
* NABL certification labs

« Certified pack integration

Value capture: ~5% — 35-40% value

Phase 2
2-5 years
Build the moat
+ Battery recycling reserve
« Thermal & high-altitude IP

« Sodium-ion pilot line

Value capture: deepen to ~55%

Phase 3

5-10 years

Earn sovereignty

« Materials (cathode/anode)

« High-C aviation cells

« Strategic mineral sourcing

Value capture: toward 65-75%

Source: Techadyant Labs capital-allocation model (modelled)

A phased capital-allocation roadmap, 2026-2035.

Action Priority Matrix — Where to Deploy First
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Source: Techadyant Labs. Impact vs difficulty for the seven priority moves.

The Action Priority Matrix: where to deploy capital first.
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Ranked by impact against difficulty, the priorities are clear: smart BMS, certification labs and certified pack
integration first; recycling and thermal as quick wins; sodium-ion and high-C cells as stage-gated national
bets. For government, the single highest-leverage move is a domestic-value pass-through condition on
defence offtake, paired with capex-weighted incentives for the high-power cell the PLI scheme ignores. The
economics favour starting immediately; the strategic risk favours not waiting. The window is the next
twenty-four months.

What the full report adds

This free edition is the argument in brief. The full ~150-page strategic-intelligence report and its companion
data pack go far deeper:

e Thirteen analytical sections and nine chapters — strategic calculus, chemistry and cost economics, the
supply-chain dependency assessment, the opportunity atlas, investment playbooks by capital tier, full
financial models, six global case studies (Ukraine, Taiwan, Israel, South Korea, Japan, US DIU), a strategic
risk dashboard, and four 2035 scenarios.

e Six proprietary frameworks, including the full DBSI and Readiness Model rubrics, the Moat & Margin
Map and the value-capture model — with sensitivity and scoring methodology.

e Thirty-plus brand figures and a ten-chart CXO dashboard, plus a Board Brief that delivers the whole
argument in ten pages and per-chapter 'Why this matters' boxes.

e Six appendices: a battery glossary, the patent landscape analysis, the interview directory, an HS-code
handbook, global regulatory benchmarking, and the full market-sizing methodology with confidence
bands and an evidence-grade scale.

e A companion Excel Data Pack — India import data with a drone-grade flag, an interactive TAM/SAM
model, the Moat & Margin data with a live bubble chart, a 22-company competitor battle-card database,
and an ED-301 certification cost estimator.

Read the full report - labs.techadyant.com/reports/indias-drone-battery-ecosystem

Techadyant Labs — India-first strategic intelligence on semiconductors, Al infrastructure, critical minerals, defence and
enterprise sovereignty.
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