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India is steadily establishing itself
as a global center for innovation,
entrepreneurship, and
technological advancement.
Backed by strategic government
initiatives such as Startup India,
Atal Innovation Mission, and
Make in India, the country has
nurtured an environment that
encourages the creation and
protection of Intellectual
Property (IP), promotes scientific
research, and supports emerging
businesses. The growth in patent
applications, expansion of
incubators and accelerators, and
increased venture capital activity
underscore the rapid evolution of
India's innovation ecosystem.

Yet, a concerning paradox
persists. While India's startup
cultureis vibrant, it remains
largely tilted toward
convenience-based innovation.
The country still struggles to
attract substantial IP-led
investment and convert deep
technologies into commercial
outcomes. If not addressed
urgently, this imbalance could
limit India's leadership in the Fifth
Industrial Revolution—an era
defined by Al, biotech, quantum
technologies, and sustainability.

Historical Gap and Present
Urgency

India was largely absent from the
major phases of industrial
transformation-Industrial
Revolutions 1.0, 2.0, and 3.0-due
to its colonial history and
agrarian economic foundation.
However, the stakes are far
higher now. In a globally
connected and digitally enabled
world, failure to actively lead in
the Fourth and Fifth Industrial
Revolutions would represent a
missed opportunity of historic
proportions.

This urgency has been
acknowledged by national
leadership. Hon'ble Prime
Minister Narendra Modi urged
innovators to“innovate, patent,
produce, and prosper,” adding
that“someone else will patent
yourideas” if they don't act.
Similarly, Hon'ble Minister of
Commerce and Industry Shri
Piyush Goyal, at Startup
Mahakumbh 2025, asked, “Are we
going to be happy being delivery
boys and girls?"- a candid critique
of the overreliance on
convenience models. Hiscallto e
embrace deep tech reflects a
recognition of the need for
sovereign and strategic
innovation.

The Startup Ecosystem: Vibrant
but Vulnerable

India now ranks as the world's ¢
third-largest startup ecosystem,
with more than1,00,000
registered startups and over 110
unicorns. However, most of the
capital inflow is concentrated in
sectors offering quick returns-

such as food delivery, e-
commerce, fintech, and mobility. ¢
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These ventures, while scalable,
often rely on existing
technologies and offer limited IP-
driven differentiation.

In contrast, high-impact sectors
like semiconductors, clean

¢ €energy, medical devices, Al

hardware, and space tech
struggle to attract private capital.
Deep tech ventures require long
gestation periods and high initial
investment and face regulatory
complexities. Risk-averse
investors, combined with limited
technical understanding and
weak IP enforcement, further
hinder funding in these areas.

Grant Dependency and the
Institutional Loop
Government programs like
BIRAC, MeitY's TIDE 2.0, DST's
NIDHI, and TDB have supported
early-stage startups. However,
many of these ventures remain
embedded within academic labs,
incubators, or R&D centers. This
leads to a narrow focus on
technical outputs, with little
emphasis on market readiness,
entrepreneurship, or long-term
business viability.
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Startups often move from one grant to another

without building revenue models or attracting
private capital. When the grants end, they face
cash shortages and scale challenges. This
dependency limits the commercial potential of
high-IP ventures and creates a credibility gap for
investors.

BRIDGING THE
INVESTMENT DIVIDE

To transition from convenience-driven
innovation to IP-led economic growth, India
must pursue targeted reforms:

* Strengthening IP Commercialization
Ecosystems: Filing patentsis just the
beginning. India must focus on creating
frameworks for licensing, monetization, and
technology transfer. Establishing well-funded
Technology Transfer Offices (TTOs), innovation
exchanges, and sovereign IP funds can be
pivotal.

* Building Investor Confidence: Clear IP
valuation methods, insurance-backed
investments, and public-private co-investment
models will help mitigate risks associated with
deep tech and encourage venture capital
participation.

» Reforming Grant Mechanisms: Public grants
must be linked to outcomes and structured to
attract follow-on private capital. Blended
finance, combining grants with equity or
convertible instruments can help startups
transition from lab to market.

» Academic and Institutional Reforms:
Research institutions should embed
entrepreneurship training, IP awareness, and
market exposure into their innovation
programs. Faculty and researchers should be
encouraged to patent and commercialize
research, not just publish it.

* Investor Education and Technical Diligence:
VC firms and angel investors must build internal
expertise or partner with domain experts to
properly assess deep tech ventures. Improved
technical due diligence capabilities will increase
trust and reduce missed opportunities.

Toward Industrial Revolution 5.0: The Way
Forward

The Fifth Industrial Revolution, unlike its
predecessors, is centered on the convergence of
human values, advanced technology, and
sustainable development. India possesses all the
ingredients to emerge as a leader world-class talent,
digital infrastructure, expanding global
partnerships, and strong political will.

However, the shift from being a service-oriented
consumer economy to a hub of deep innovation
requires a systemic change. Policies must align with
long-term R&D goals. Institutions must prioritize IP
and entrepreneurship. Investors must be willing to
back moonshot ideas. And above all, India must
believe inits ability to lead-not just follow-on the
global innovation stage.

The question is no longer whether India can
innovate. It is whether India is ready to invest in its
own brilliance.

The choiceis clear. The time to act is now.
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