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Executive Summary

India is entering a new stage of national development where economic growth is increasingly
driven by deep technology, national digital infrastructure, and global credibility in security and
trust.' As India scales its digital economy, the next competitive edge will not come from
digitization alone, but from the security and resilience of the systems that power finance,
identity, healthcare, critical infrastructure, and trade.”

This i1s why India’s push into quantum is not just a science ambition, it is a state capability
decision.? India approved the National Quantum Mission (NQM) on 19 April 2023 with a total
outlay of ¥6,003.65 crore for 2023-24 to 2030-31.* The mission's stated purpose is to "seed,
nurture and scale up scientific and industrial R&D and create a vibrant & innovative ecosystem
in Quantum Technology (QT). This positions India to build national strength across quantum
computing, quantum communications, sensing, and quantum-safe security, not as isolated
projects but as an integrated long-term capability.

At the same time, the world is entering a security transition that is already underway: the shift
to post-quantum cryptography (PQC).> In August 2024, NIST approved the first PQC
standards as FIPS, meaning governments and enterprises now have “deployable primitives”
rather than theoretical candidates. This moment matters because it changes the conversation
from “quantum risk in the future” to migration programs that must begin now.°

The United States has already institutionalized this transition through federal policy, making
PQC migration a modernization mandate rather than optional preparation.’” OMB
Memorandum M-23-02 instructs agencies to prepare for migration to post-quantum
cryptography, including discovery, inventory, and prioritized upgrades. The NSA's CNSA 2.0
framework reinforces that the quantum transition is full-stack, covering browsers, operating
systems, software signing, and network infrastructure with a defined timeline through 2033
and beyond.®

For India, This Is A Strategic Opening.
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The countries that move early will define the standards of secure digital trust, shape
procurement cycles, and lead the next generation of platforms for finance and infrastructure.’
India’s advantage is its proven ability to deploy technology at population scale, meaning it can
translate quantum readiness into real economic outcomes faster than nations with
fragmented digital rails.'® This report frames India's opportunity as a dual-track national
strategy:

©  Build quantum capability (compute, sensing, communications, talent).

& Secure India’s trust infrastructure for the quantum era through PQC
and cryptographic agility.

-

In the next decade, quantum security will become the credibility layer of the modern
economy, because trust, authentication, and encryption underpin everything from payments
and healthcare records to national security and digital trade."” This includes blockchain and
digital asset Infrastructure, which Increasingly represent the rails of tokenization,
programmable finance, settlement, and new financial markets.

India’s strategic goal is therefore larger than “building a quantum computer.” The objective is
to become a Quantum State: a nation that can innovate, secure, and export trust infrastructure
In a world where security requirements are being rewritten.
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1. Why This Matters Now?

Growing Economy. New Security Baseline.

India Is entering a phase where economic growth Iis no longer driven only by physical
infrastructure and labor expansion, but increasingly by digital systems that coordinate
identity, payments, contracts, and public services at national scale."” As a result, "trust
infrastructure” should be treated as a strategic national asset: the mechanisms that secure
identity, authenticate transactions, preserve data integrity, and protect system availability
become foundational to GDP growth, financial stability, and state capacity, not merely IT
hygiene.

This shift matters because digitization increases both surface area and impact radius. When a
country scales digital rails across banking, taxation, benefits distribution, healthcare, logistics,
and defense procurement, failures are no longer localized; they cascade. A vulnerability in
authentication or cryptography can propagate across platforms, institutions, and jurisdictions,
creating systemic risk rather than isolated incidents. In practical terms, the more India
succeeds in building a digital-first economy, the more it must assume that adversaries, state
and non-state, will target the integrity of the rails themselves.

In previous cycles, trust could be “patched” incrementally: stronger passwords, better
firewalls, improved fraud detection. The next cycle looks different. Quantum computing is not
simply another technology upgrade, its impact is structural because it changes the security
assumptions underneath modern digital infrastructure. Quantum introduces a dual reality that
IS easy to misunderstand but critical to govern correctly: it is both a capability engine and a
security destabilizer.”> On one side, quantum can deliver future advantages in complex
optimization, logistics, chemistry, and simulation. On the other, it threatens to break widely
deployed public-key cryptography that protects secure communications, authentication, and
digital signatures.

That second point is where national-level urgency emerges. Public-key cryptography is
deeply embedded across government and economic systems, TLS connections, secure
messaging, software update signing, device authentication, banking transactions, and
institutional key management. The consequence of quantum breaking these primitives is not
‘a bit more cybercrime.” It is the potential weakening of the trust foundations that enable
digital society to function predictably. The conversation, therefore, should not be framed as
‘quantumisinteresting.” It should be framed as “quantum forces a mandatory security evolution.”

Quantum Risk Is Not A Future Headline, It Is A Present-Day Exposure

The most strategically underestimated quantum threat is not the day a quantum computer
publicly breaks cryptography. It is the period before that, where attackers behave rationally
by preparing now for future advantage. This is the logic behind “harvest now, decrypt later”:
adversaries can steal encrypted data today, store it, and decrypt it later when quantum
capability becomes sufficient." This creates a delayed-damage model that many decision-
makers fail to price in, because the compromise is invisible in the moment. You may not see
immediate fraud. You may not see immediate disruptions. But confidentiality is already lost,
just not yet readable.
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For India, the national impact is amplified because much of the most valuable information is
long-lived. A stolen payment token is useful for days. But sensitive government records,
defense-related communications, health histories, KYC repositories, land registry metadata,
and institutional custody structures carry value for years or decades. The longer the data
must remain private, the more dangerous the “later decryption” window becomes. This is why
quantum readiness is ultimately about protecting future sovereignty: it is about ensuring that
India’s strategic data does not become retrospectively transparent.

Critically, this also changes how cybersecurity should be managed as a policy issue. Quantum
readiness cannot be treated as a narrow ‘research and development” line item. It is a
governance program that requires coordinated action across procurement, standards,
compliance, implementation sequencing, and risk reporting. The migration involves upgrading
cryptographic algorithms, but also ensuring they can be deployed in real-world environments
without breaking system performance, interoperability, and operational reliability.

Where The Exposure Concentrates
(Sectors That Cannot Afford Retroactive Decryption)

India's exposure is not uniform across the economy. The risk concentrates in sectors where
trust and confidentiality must remain durable over long time horizons:

,f?], Financial services and payment infrastructure
000

Financial systems depend on secure authentication and signatures to validate
transactions and prevent impersonation. If cryptographic trust weakens, the
downstream consequences include fraud escalation, dispute complexity, breakdown
in auditability, and increased cost of compliance and insurance.

G) Government identity, public registries, and service delivery

Citizen identity systems, benefits distribution rails, tax data, and public service portals
hold data that adversaries can exploit for coercion, targeted fraud, or strategic
destabilization. At national scale, a breach is no longer a consumer harm issue; it is a
governance continuity issue.
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