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Energy Security in the Age
of Geopolitical Uncertainty
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Atul Mulay

Chairman,

Energy security has be-
come a strategic imperative

he world today stands at

a defining moment in the
global energy landscape. What
was once viewed largely as
an economic issue has now
evolved into a matter of stra-
tegic importance and national
security. The ongoing geopo-
litical instability in the Middle
East, coupled with prolonged
disruptions arising from con-
flicts in other parts of the
world, has once again exposed
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THE CHALLENGE

Energy Security in an

politi ity and supply di
have exposed the fragility of the global
energy system. For import-dependent nations
like India, this creates economic vulnerability
and uncertainty.

of Energy Security
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THE SOLUTION

Bioenergy reduces dependence on imported
fossil fuels and builds a stronger, self-reliant

energy future.

Age of Geopolitical Uncertainty T —

DIVERSITY TODAY. RESILIENCE TOMORROW.

Bioenergy: A Strategic Pillar

the fragility of the global ener-
gy system and the risks asso-
ciated with excessive depen-
dence on fossil fuel imports.

For decades, the global econ-
omy has been built around
centralized fossil fuel sup-
ply chains. However, recent
events have demonstrated
how quickly these supply
chains can become vulnerable
to geopolitical tensions, trade
disruptions, shipping bot-
tlenecks, and price volatility.
The impact is immediate and
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widespread - rising crude oil
prices, inflationary pressures,
increased transportation costs,
pressure on foreign exchange
reserves, and broader econom-
ic uncertainty.

India’s import dependence
and economic vulnerability

For import-dependent nations
like India, the implications are
even more significant. India
imports nearly 85% of its crude
oil requirements, making the
country highly exposed to
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HOW BIOENERGY STRENGTHENS ENERGY SECURITY
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INDIA'S PATH TO GLOBAL BIOECONOMY LEADERSHIP
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Driving India’s energy diversification through
innovation and technology leadership.
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3 STRENGTHENING RURAL ECONOMIES
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L Y 4 @8g  Boenergy creates an inclusive growth model

‘where farmers and rural communities are
active partners in the energy transition.
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' Praj's indigenous technologies and solutions are
building blocks for India's long:term energy resilience,
decarbenization, and circular economy.

India has the potential to lead the global bioeconomy
and shape the future industrial order.

KEY BIOENERGY SOLUTIONS
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BEYOND ELECTRICITY:

THE NEED FOR RENEWABLE MOLECULES
‘Sectors ke aviation. shipping, heavy transport,
chemicals, and industry need carbon-based
molecules.
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Biofuels & renewable chemicals replace
fossil-based molecules and power a
sustainable future.
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A STRONGER BIOECONOMY TODAY.
A SECURE, SUSTAINABLE TOMORROW.
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fluctuations in global energy
markets. Every geopolitical
conflict that affects oil-produc-
ing regions or critical shipping
routes directly impacts the na-
tion’s economy. Energy secu-
rity, therefore, can no longer
be viewed merely as securing
fuel supplies; it must now be
understood as ensuring long-
term resilience, diversification,
and domestic capability.

In this context, bioenergy, bio-
fuels, renewable chemicals,
and bio-based materials are
emerging not just as sustain-
ability solutions, but as stra-
tegic instruments of energy
security.

Bioenergy: A strategic solu-
tion for energy diversification

The future energy system
cannot rely on a single source
or geography. It must be di-
versified, decentralized, and
increasingly ~domestic. Bio-
energy offers precisely that
advantage. Unlike convention-
al fossil fuels that are concen-
trated in specific regions of the
world, bio-based energy sys-
tems can be built around lo-
cally available feedstocks, ag-
ricultural residues, industrial
waste streams, and renewable
biomass resources. This fun-
damentally changes the ener-
gy equation for countries like
India.

Every liter of domestically
produced ethanol, every unit
of compressed biogas, and ev-
ery ton of renewable chemical
produced within the country
reduces dependence on im-
ported fossil resources. More
importantly, it strengthens
strategic autonomy while cre-
ating a more resilient energy
ecosystem.
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India’s progress in ethanol
blending over the past few
years is a strong example of
how policy support and in-
digenous technological capa-
bility can together transform
the energy landscape. The
country’s growing focus on
second-generation  ethanol,
compressed biogas (CBG), sus-
tainable aviation fuel (SAF),
and waste-to-energy platforms
reflects a broader realization
that the energy transition must
go beyond electricity alone.

Energy transition needs
renewable molecules, not
just renewable power

While solar and wind energy
will continue to play a vital
role in decarbonizing power
generation, many sectors of
the economy, including avia-
tion, shipping, heavy transpor-
tation, chemicals, and industri-
al manufacturing, still require
carbon-based molecules. This
is where biofuels and renew-
able chemicals become indis-
pensable. The transition to a
sustainable future is not only
about replacing electrons; it is
equally about replacing fos-
sil-based molecules with re-
newable carbon alternatives.

This opens a much larger op-
portunity for the bioeconomy

The dependence on crude oil
is not limited to fuels alone.
Modern economies are deeply
dependent on petrochemicals
for plastics, solvents, special-
ty chemicals, packaging ma-
terials, textiles, and industri-
al intermediates. Renewable
chemicals and bio-based ma-
terials, therefore, represent the
next frontier in reducing fossil
dependence. They offer the
possibility of creating circular

manufacturing systems where
agricultural and industrial
residues are converted into
high-value sustainable prod-
ucts.

Strengthening rural econo-
mies through bioenergy

Equally important is the so-
cio-economic dimension of
bioenergy. Unlike many tradi-
tional energy systems, bioen-
ergy has the unique ability to
connect national energy goals
with rural economic develop-
ment. India generates enor-
mous quantities of agricultural
residue every year, much of
which remains underutilized
or contributes to environmen-
tal concerns such as stubble
burning. Converting these res-
idues into fuels, energy, and re-
newable products creates new
revenue streams for farmers
while supporting rural indus-
trialization and employment
generation.

In many ways, bioenergy
transforms agriculture from
being solely a food-producing
sector into a dual food-and-en-
ergy ecosystem. This creates
a more inclusive model of
growth where farmers and
rural communities become ac-
tive participants in the energy
transition rather than passive
observers.

India’s opportunity to lead
the global bioeconomy

At a broader level, the global
energy transition also presents
India with a historic strategic
opportunity. With its strong
agricultural base, abundant
biomass availability, large do-
mestic market, scientific talent,
and growing industrial bio-
technology capabilities, India
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has the potential to emerge as
a global leader in bioecono-
my. The countries that develop
indigenous technologies and
scalable bio-based manufac-
turing ecosystems today will
shape the industrial order of
the future.

Role of Praj Industries in
advancing energy security

This is where Praj Industries
has played a significant role
over the past several decades.
Through sustained innovation
and technological leadership
in biofuels, industrial biotech-
nology, renewable chemicals,
and sustainable processing
solutions, Praj has contribut-
ed meaningfully to advancing
India’s energy diversification
journey.

From ethanol technologies to
second-generation  biofuels,
compressed biogas solutions,
sustainable aviation fuel ini-
tiatives, renewable chemicals,
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Isobutanol (IBA) blending in
diesel, the company’s work re-
flects the importance of indig-
enous innovation in building
long-term energy resilience.
More importantly, it demon-
strates how Indian technology
and engineering capabilities
can create globally relevant
solutions for decarbonization,
circular economy develop-
ment, and energy security.

Energy security through
diversity

The conversation around en-
ergy security must, therefore,
evolve beyond the traditional
narrative of oil reserves and
fuel imports. In the coming
decades, true energy security
will be defined by a nation’s
ability to build diversified, re-
newable, and domestically an-
chored energy ecosystems. It
will depend on how effectively
countries integrate agriculture,
biotechnology, renewable en-
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ergy, and circular manufactur-
ing into a cohesive economic
framework.

The world is entering an era
where geopolitical resilience
and climate resilience are be-
coming deeply interconnect-
ed. Nations that continue to
depend excessively on finite
and geographically concen-
trated fossil resources will re-
main vulnerable to recurring
cycles of instability. Those that
invest in renewable carbon
economies, domestic innova-
tion, and bio-based industrial
ecosystems will be better po-
sitioned to navigate future un-
certainties.

Energy security in the 21st
century will not be achieved
through dependence; it will
be achieved through diversity.
And bioenergy will be one of
the most important pillars sup-
porting that transition. m
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